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Introduction

This contribution provides the detailed text for Section 17.3.7.1.2, which describes how a forwarding HR-MS can help an out-of-coverage HR-MS to connect to network infrastructure.
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[Remedy: Accept the following modification to Section 17.3.7.1.2.]

Modify section 17.3.7.1.2 as indicated

17.3.7.1.2 HR-MS Discover Network Infrastructure
To enable coverage extension, a serving HR-BS/HR-RS shall schedule some of its directly-associated registered HR-MSs to transmit PA/SA-Ppreamble signals so that an outside-of-coverage HR-MS can detect and start network entry. The directly-associated registered HR-MS shall transmit PA-Ppreamble at the first OFDM symbol beginning of the 2nd frame and SA-Ppreamble at the first OFDM symbol beginning of the 3rd frame (of a super-frame). 
Any new non-registered HR-MS scanning for DL preambles for possible network entry shall be able to differentiate between preambles transmitted by normal infrastructure stations (HR-BS/HR-RS) and those transmitted by a coverage-extending HR-MS. For that, the last [TBD] SA-Preamble sequences in each segment are reserved for transmission by coverage-extending HR-MS. 
For use case 2, The HR-BS may instruct HR-MS that are associated with it to transmit network configuration information (NCI) access information at pre-defined resources relative to the preambles transmitted by the HR-MS. The NCI, when transmitted,access information defines resources for access by the HR-MS that is not under HR-BS coverage. This corresponds to the coverage extension procedure defined in 17.3.7.1.2.1 Access information may be omitted. If NCIaccess information is omitted then access resources are defined by the index and the sub-carrier set index of the SA-Preamble. This corresponds to the coverage extension procedure defined in 17.3.7.1.2.2. All or a group of the directly associated HR-MS may or may not transmit the same access information on the same or different resources. 

An unassociated HR-MS that detects the associated HR-MS preamble(s) shall subsequently receive access information to determine the access resource. If access information is omitted then access resources are determined from the SA-Preamble. The unassociated HR-MS transmits a CDMA preamble.

The associated HR-MS that received the CDMA preamble responds with sufficient access information to complete the association procedure.

17.3.7.1.2.1 Coverage Extension with NCI Preceding Initial Ranging 
The procedure starts when serving HR-BS/RS transmits an HR-CEX-CMD message to instruct one or a group of its directly-associated HR-MS to carry out a coverage-extending process. The format of HR-CEX-CMD message is defined in Table xx1 and includes the following information:

· Idx and n: the index of the SA-Preamble and index of SA-Preamble carrier set, respectively, to be transmitted by the scheduled HR-MS (or group of HR-MS). The scheduled HR-MS shall also transmit PA-Preamble, however this preamble is the same as that transmitted by serving HR-BS and therefore need not be specified.

· tadv: the timing advance that should be used by the scheduled HR-MS (or group of HR-MS) when transmitting PA/SA-Preambles. This offset is with respect to the DL frame timing as seen by the scheduled HR-MS.

· nstart : the superframe number in which the new coverage-extending process should be started.

· mprep: the number of superframes, counting from the superframe with number nstart, that the scheduled HR-MS (or group of HR-MS) shall transmit PA/SA-Preambles without transmitting NCI. The value of mprep shall not be greater than a system parameter Nprep_max.
· mnci: the number of superframes in which NCI is to be transmitted, i.e., the NCI shall be transmitted in superframes (nstart + mprep) to (nstart + mprep + mnci -1).

· mrng: the number of ranging opportunities, together with their particular configurations.
· The location of the channel used to feedback to the new HR-MS (if pre-allocated).
· The power setting to be used by scheduled HR-MS (or group of HR-MS) when transmitting preambles and NCI.

· Other information to be transmitted in NCI (see Tables xx2, xx3).
Upon receiving the HR-CEX-CMD message, the scheduled HR-MS (or group of HR-MS), from now on simply referred to as forwarding HR-MS, shall start transmitting PA/SA-Preambles in superframe nstart. The forwarding HR-MS transmits PA-Preamble in the first symbol of the 2nd frame and SA-Preamble in the first symbol of the 3rd frame of every superframe with superframe number from nstart. to (nstart + mprep. - 1).
Next, the forwarding HR-MS transmits NCI in superframes with number from (nstart + mprep) to (nstart + mprep + mnci – 1). During these mnci superframes, the forwarding HR-MS continue to transmit PA/SA-Preambles as specified above. The transmission of NCI can be described as follows:

· NCI partitioning: The NCI is divided into two subpackets, i.e., Initial Network Configuration Information (I-NCI) and Supplementing Network Configuration Information (S-NCI). I-NCI is transmitted first, with its location determinable from the SA-Preamble index, Idx, and subcarrier set index, n, of the SA-Preamble transmitted by the forwarding HR-MS. The content of I-NCI is described in Table xx2. The content of S-NCI is described in Table xx3. The location of S-NCI is specified in the I-NCI.
· Transmission of I-NCI: The I-NCI shall be transmitted in the NI-NCI  Distirubted LRUs (DLRUs) in the first subframe of a superframe, with the particular resource index being determinable from the SA-Preamble transmitted by the forwarding HR-MS. Within the selected subframe, the I-NCI shall occupy the last 5 OFDM symbols, i.e., effectively forming a Type-3 subframe.
· Transmission of S-NCI: the resource allocated for S-NCI shall be defined in I-NCI (see Table xx2). In general, this allocation depends on the IDCell and the frame configuration of the serving HR-BS/RS.
When a new HR-MS detects PA/SA-Preambles and I/S-NCI transmitted by the forwarding HR-MS and decides to start initial ranging through the forwarding HR-MS, the following process shall be carried out:
· The new HR-MS, after acquiring downlink synchronization and uplink transmission parameters shall pick one of the ranging codes specified in S-NCI using a uniform random process. The HR-MS shall send the selected ranging code on the first allocated ranging channel specified in S-NCI.
· Upon receiving the ranging code from the new HR-MS, the forwarding HR-MS is supposed to respond with an HR-CEX-RNG-ACK message. As specified in S-NCI, mrng ranging opportunities shall be allocated. If the new HR-MS has previously transmitted a ranging code in a ranging opportunity which is not the last opportunity, the HR-MS shall expect to receive an HR-CEX-RNG-ACK message from the forwarding HR-MS before the next ranging opportunity. If the new HR-MS does not receive such an HR-CEX-RNG-ACK message, it shall pick another ranging code using a uniform random process and transmit on the coming ranging opportunity. The new HR-MS may ramp-up its transmit power as specified in S-NCI. If the new HR-MS transmits a ranging code in the last ranging opportunity specified in S-NCI, it shall expect to receive an HR-CEX-RNG-ACK message within Tx1 Timer.
· The HR-CEX-RNG-ACK message provides responses to all the successfully received and detected ranging preamble codes in the ranging opportunity preceding its transmission. There are four possible ranging status responses from the forwarding HR-MS to the new HR-MS in the HR-CEX-RNG-ACK message, i.e.,
· Continue: The forwarding HR-MS informs the new HR-MS of needed adjustments (e.g., time, power, and possibly frequency corrections) and a status notification of “continue”.
· Success: The forwarding HR-MS informs the new HR-MS of status “success”, but may have adjustment suggestions to the new HR-MS if necessary. With status success, the forwarding HR-MS shall inform the new HR-MS of a BW allocation in the uplink for the new HR-MS to send HR-CEX-RNG-REQ message.
· Abort: The forwarding HR-MS informs the new HR-MS to abort the current initial ranging process.
· Continue with 2nd Phase: This status notification is only applicable if the current coverage extension process follows the Two-Phase approach, as specified in HR-CEX-CMD message. The forwarding HR-MS informs the new HR-MS to prepare to receive post-access preambles and post-access S-NCI. This status shall only be sent once, i.e., it shall not be given when the new HR-MS has already been carrying out ranging using post-access preambles and post-access S-NCI from forwarding HR-MS.
· Based on the received response of ranging status, the new HR-MS perform the following:
· Upon receiving a Continue status notification and parameter adjustments in HR-CEX-RNG-ACK message, the new HR-MS shall adjust its parameters accordingly and continue the ranging process by randomly select one ranging code and transmit in the next available ranging opportunity, or as instructed in the HR-CEX-RNG-ACK message.
· Upon receiving a Success status notification, the new HR-MS shall wait for the forwarding HR-MS to inform it of a BW allocation in the UL to send HR-CEX-RNG-REQ message. The BW shall be allocated to fit the size of HR-CEX-RNG-REQ. The forwarding HR-MS forwards the corresponding request to the serving HR-BS, and subsequently acts on behalf of the HR-BS in sending an HR-CEX-RNG-RSP message to the new HR-MS. If the new HR-MS does not receive BW allocation for HR-CEX-RNG-REQ within Tx or the HR-CEX-RNG-REQ/RSP is not completed in [TBD] frames, it stops the process and try to associate with another  HR-MS or a HR-BS/RS.
· Upon receiving an Abort status notification, the new HR-MS shall stop the ranging process. It shall not attempt to restart initial ranging with a forwarding HR-MS transmitting the same SA-Preamble in the next nclosed coverage extending process.
· Upon receiving Continue with 2nd Phase status notification, the new HR-MS waits for post-access PA/SA-Preambles and post-access S-NCI to be transmitted by forwarding HR-MS. Upon receiving post-access PA/SA-Preambles and S-NCI, the new HR-MS start a new round of initial ranging as follows steps as described above. and carries out ranging process as described above. The initial transmission power for the ranging is determined based on the last ranging prior to detection of post-access SA-Preamble and S-NCI.
· HR-BS assigns and transfers a TSTID by AAI-RNG-RSP message when ranging status is Success. Initial ranging process is over after receiving the HR-CEX-RNG-RSP message. The TSTID is used until STID is newly assigned and received at successful registration.

In the above procedure, the transmission of initial ranging code by the new HR-MS shall follow:

· For frame configuration without FDM-based UL PUSC zone support:
· In the time domain, the S-RCH allocation is specified by the subframe offset OSF transmitted in S-NCI, i.e., ranging opportunity is located at mod(OSF + 1, NUL)th uplink AAI subframe of a particular frame. The information for ranging frequency resource allocation, i.e., the subband index for ranging resource allocation is determined by the IDcell of the superordinate HR-BS (transmitted in I-NCI) and the allocated number of subbands RSB according to the following equation, where IDcell is defined in 16.3.5.1.2 and RSB is LSB-CRU,FPi/4, where LSBCRU, FPi is the number of allocated subband CRUs as defined in 16.3.7.3 for FPi corresponding to reuse 1 partition or power-boosted reuse 3 partition only if there is no reuse 1 partition.

ISB,s = mod(IDcell + 1, RSB),

where ISB, s denotes the subband index (0, …, RSB– 1) for ranging resource allocation among RSB subbands.

· For frame configuration with FDM-based UL PUSC zone support:
· The un-associated HR-MS shall transmit ranging preamble in a similar way to what specified in 16.3.8.2.4.3.
After a successful initial ranging, the forwarding HR-MS shall assist HR-BS and the new HR-MS to exchange control messages to complete basic capability negotiation, HR-MS authorization and key exchange, and registration.

The behavior of the forwarding HR-MS and serving HR-BS/RS during initial ranging of the new HR-MS shall be as follows.

· After transmitting NCI (i.e., in I/S-NCI messages), the forwarding HR-MS shall monitor the specified ranging opportunities for any initial-ranging attempt by new HR-MS. If no such ranging attempt is detected, the coverage extension process terminates.

· When the forwarding HR-MS detects one or more ranging codes transmitted on the allocated ranging opportunities, it shall calculate signal strength and necessary adjustments (time, power, frequency corrections). An HR-CEX-RNG-ACK message shall be transmitted to the new HR-MS.

· If resource in the uplink area has been pre-allocated by HR-BS for the forwarding HR-MS to transmit HR-CEX-RNG-ACK message, the forwarding HR-MS shall transmit an HR-CEX-RNG-ACK message to the new HR-MS, with corresponding status and adjustments (if necessary). The HR-BS shall also monitor the pre-allocated resource for the HR-CEX-RNG-ACK in order to carry out any further proactive resource allocation for the coverage extending process.

· If resource has not been pre-allocated for the forwarding HR-MS to transmit HR-CEX-RNG-ACK message, the forwarding HR-MS shall transmit an HR-CEX-RNG-REP report to the HR-BS. The HR-CEX-RNG-REP message contains signal strength and possibly necessary adjustments for the new HR-MS. The HR-BS may receive HR-CEX-RNG-REP messages from multiple scheduled forwarding HR-MS. The HR-BS is supposed to follow up with an HR-CEX-FLU message before the next allocated ranging opportunity of the coverage extending process if there is any. Otherwise, if this is the last ranging opportunity as specified in S-NCI, the HR-CEX-FLU message is supposed to be transmitted within Tx2 Timer, where Tx2 < Tx1. The HR-CEX-FLU message specifies the forwarding HR-MS that shall transmit an HR-CEX-RNG-ACK message to the new HR-MS (if such a message need to be transmitted). The resource to transmit such an HR-CEX-RNG-ACK message has been pre-specified in the original HR-CEX-CMD message, and has been made known to the new HR-MS through the S-NCI.

· After the ranging status has become Success, HR-BS shall allocate bandwidth in the uplink to allow the new HR-MS to transmit HR-CEX-RNG-REQ message. The forwarding HR-MS shall recognize this allocation IE in the A-MAP and inform the new HR-MS accordingly (using a CDMA Allocation IE). The resource allocation for HR-CEX-RNG-REQ message shall be preceded by HR-UL-RCV-IE which allocates uplink resource for the forwarding HR-MS to relay ranging, registration, capability negotiation, security exchanges from the new HR-MS to serving HR-BS.
· The HR-BS may request the forwarding HR-MS to report any ranging attempt, whether they have crossed the response threshold or not, for management purposes.
Table xx2 – I-NCI IE format

	Syntax
	Size (bits)
	Notes

	BS IDcell
	10
	

	Frame Configuration Index
	6
	The mapping between value of this index and frame configuration is listed in Table 806, Table 807, and Table 808

	If (WirelessMAN-OFDMA with

FDM-based UL PUSC Zone

Support){
	
	True if Frame configuration index is equal to

– 5, 7, 9, 11, 13, 15, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29 or 30 for 5/10 MHz channel bandwidth according to Table 806;

– 4, 6, 8 or 10 for 8.75 MHz channel bandwidth according to Table 807;

– 3 or 5 (with CP=1/8) for 7 MHz channel bandwidth according to Table 808.

False if Frame configuration index is something else

	UL_Permbase
	7
	Indicates UL_Permbase used in WirelessMAN-OFDMA system with FDM-based UL PUSC Zone.

	Reserved
	[TBD]
	

	}else{
	
	

	USAC
	5/4/3
	Indicates the number of subbands KSB as

defined in Table 903 to Table 905 in 16.3.7.2.1

For 2048 FFT size, 5 bits

For 1024 FFT size, 4 bits

For 512 FFT size, 3 bits



	UFPC
	4/3/3
	Indicate the frequency partition configuration

as defined in Table 906 to Table 908 in

16.3.7.2.3

For 2048 FFT size, 4 bits

For 1024 FFT size, 3 bits

For 512 FFT size, 3 bits



	UFPSC
	3/2/1
	Indicate the number of subbands allocated to

FPi (i > 0) in 16.3.7.2.3

For 2048 FFT size, 3 bits

For 1024 FFT size, 2 bits

For 512 FFT size, 1 bits



	UCASSB0
	5/4/3
	Indicates the number of subband-based CRUs in FP0 in

16.3.7.3.1

For 2048 FFT size, 5 bits

For 1024 FFT size, 4 bits

For 512 FFT size, 3 bits

	UCASMB0
	5/4/3
	Indicates the number of miniband-based CRUs in FP0 in

16.3.7.3.1

For 2048 FFT size, 5 bits

For 1024 FFT size, 4 bits

For 512 FFT size, 3 bits

	Resource Index for S-NCI
	[TBD]
	

	Reserved
	[TBD]
	

	}
	
	


Table xx3 – S-NCI IE format

	Syntax
	Size (bits)
	Notes

	If (Support of WirelessMANOFDMA with FDM-based UL PUSC Zone){
	
	

	Subframe offset of the RCH
	2
	Indicates the subframe offset (OSF) of the RCH allocation.

The range of values is 0 ≤ OSF ≤ 3

	Start RP code information of the

RCH
	4
	Indicates the kns, which is the parameter for start of the RP code group (rns0).

rns0(kns) = 16 × kns + 1, kns = 0,1, ...,15

	Number of RP codes allocated for coverage extension ranging
	2
	Indicates the number of RP codes and the particular codes that can be used for ranging with the forwarding HR-MS. 

	}else{
	
	

	Subframe offset of the S-RCH
	2
	Indicates the subframe offset (OSF) of the S-RCH allocation

	Start RP code information of the

S-RCH
	
	Indicates the ks that is the parameter controlling the start root index of the RP codes (rs0).

rs0 = 6 × ks + 1

The range of values is 0 ≤ ks ≤ 15

	Transmission timing offset of SRCH
	3
	Indicates NRTO, which is the parameter used for the calculation of the sample number, TRTO, which is applied to advance the ranging signal transmission timing relative to the defined uplink transmission timing point based on the frame structure from AMS perspective when AMS conducts initial or handover ranging in a femtocell.

TRTO = floor(NRTO × (Tg – 2) × FS)(samples)

where NRTO = min( RTD ⁄ (Tg–2) , 7), and RTD is the round trip delay from the femto-ABS to the overlay macro-ABS.

The range of values is 0 ≤ NRTO ≤ 7.

	}
	
	

	UCASi
	3/2/1
	Indicates the number of total allocated CRUs, in a unit of a subband,

for FPi (i ≥ 0) in 16.3.7.3.1

For 2048 FFT size, 3 bits

For 1024 FFT size, 2 bits

For 512 FFT size, 1 bits

	Forwarding EIRP
	5
	Unsigned integer from 1 to 31 in units of 1 dBm, where

0b00000=1 dBm and 0b11111=31 dBm.

	HR-MS Transmit Power  Limitation Level
	5
	Unsigned 5-bit integer. Specifies the maximum

allowed HR-MS transmit power. Values

indicate power levels in 1 dB steps starting

from 0 dBm.

	EIRxPIR,min
	5
	Unsigned integer from –133 to –102 in units of

1 dBm, where 0b00000 = –133 dBm and

0b11111 = –102 dBm.

	Pre-access S-NCI Indicator
	1
	Indicates whether this is a pre-access S-NCI that is used for Group Discovery mode

0b0: not a pre-access S-NCI

0b1: pre-access S-NCI


17.3.7.1.2.2 Coverage Extension with Initial Ranging Preceding NCI 
The procedure starts when serving HR-BS (or serving HR-RS) transmits an HR-CEX-CMD message to instruct one or a group of its directly-associated HR-MS to carry out a coverage-extending process. 

Upon receiving the HR-CEX-CMD message, the scheduled HR-MS (or group of HR-MS), from now on simply referred to as forwarding HR-MS, shall start transmitting pre-access PA/SA-Preambles.

Both pre-access and post-access SA-Preamble are assigned by the serving HR-BS. The HR-BS may assign same SA-Preamble to multiple forwarding HR-MS. The HR-BS should assign pre-access SA-Preamble to groups of HR-MS based on their service characteristics. The HR-BS should assign post-access SA-Preamble and NCI such that they will be unique within physical proximity.
When a new HR-MS detects PA/SA-Preamble sequences transmitted by the forwarding HR-MS and decides to start initial ranging through the forwarding HR-MS, the process can be described as follows:

· The new HR-MS, after acquiring downlink synchronization and uplink transmission parameters shall pick one of the ranging codes derived from the SA-Preamble ID using a uniform random process. The HR-MS shall send the selected ranging code on the first allocated ranging channel.
· Upon receiving the ranging code from the new HR-MS, the forwarding HR-MS is supposed to respond with  post-access SA-Preamble and NCI. If the new HR-MS does not receive, a post access SA-Preamble and NCI it may ramp-up the transmit power for the next ranging attempt, if necessary.
· The forwarding HR-MS responds to ranging that has exceeded a threshold determined by the HR-BS.
· If the new HR-MS detects a post-access SA-Preamble and NCI it shall pick one of the ranging codes (specified in NCI) using a uniform random process. The HR-MS shall send the selected ranging code on the first allocated ranging channel. The initial transmission power for the ranging is determined based on the last ranging prior to detection of post-access SA-Preamble and NCI.
· There are three possible ranging status responses from the forwarding HR-MS to the new HR-MS in the HR-CEX-RNG-ACK message, i.e.,

· Continue: The forwarding HR-MS informs the new HR-MS of needed adjustments (e.g., time, power, and possibly frequency corrections) and a status notification of “continue”.
· Success: The forwarding HR-MS informs the new HR-MS of status “success”, but may have adjustment suggestions to the new HR-MS if necessary. With status success, the forwarding HR-MS shall inform the new HR-MS of a BW allocation in the uplink for the new HR-MS to send HR-CEX-RNG-REQ message.
· Abort: The forwarding HR-MS informs the new HR-MS to abort the current initial ranging process.

· Based on the received response of ranging status, the new HR-MS perform the following:
· Upon receiving a Continue status notification and parameter adjustments in HR-CEX-RNG-ACK message, the new HR-MS shall adjust its parameters accordingly and continue the ranging process by randomly select one ranging code and transmit in the next available ranging opportunity, or as instructed in the HR-CEX-RNG-ACK message.
· Upon receiving a Success status notification, the new HR-MS shall wait for the forwarding HR-MS to inform it of a BW allocation in the UL to send HR-RNG-REQ message.
· Upon receiving an Abort status notification, the new HR-MS shall stop the ranging process.

· HR-BS assigns and transfers a TSTID by AAI-RNG-RSP message when ranging status is success. Initial ranging process is over after receiving the HR-RNG-RSP message. The TSTID is used until STID is newly assigned and received at successful registration.

After a successful initial ranging, the forwarding HR-MS shall assist HR-BS and the new HR-MS to exchange control messages to complete basic capability negotiation, HR-MS authorization and key exchange, and registration.

The behavior of the forwarding HR-MS and serving HR-BS/RS during initial ranging of the new HR-MS shall be as follows.

· After transmitting NCI, the forwarding HR-MS shall monitor the specified ranging opportunities for any initial-ranging attempt by new HR-MS until told to stop by the HR-BS.
· When the forwarding HR-MS detects one or more ranging codes transmitted on the allocated ranging opportunities, it shall calculate signal strength and necessary adjustments (time, power, frequency corrections). An HR-CEX-RNG-ACK message shall be transmitted to the new HR-MS.

· After the ranging status has become Success, HR-BS shall allocate bandwidth in the uplink to allow the new HR-MS to transmit HR-CEX-RNG-REQ message. The forwarding HR-MS shall recognize this allocation IE in the A-MAP and inform the new HR-MS accordingly.

· The HR-BS may request the forwarding HR-MS to report any ranging attempt (whether they have crossed the response threshold or not).

[Remedy2: Add the following text at the end of 16.2.3 of 802.16n AWD.]

16.2.3.xn HR-CEX-CMD Message

Table xx1 – HR-CEX-CMD message field description

	Field
	Size (bits)
	Value/Description
	Condition

	
	
	
	

	Superframe Number Action (nstart)
	4
	LSBs of the superframe number in which the coverage-extending cycle should be started.
	Mandatory

	IDCell
	10
	IDCell (SA-Preamble index Idx and subcarrier set index n) to be used by the scheduled HR-MS
(If Two-Phase Discovery is used, the HR-BS should assign pre-access SA-Preamble to groups of HR-MS based on their service characteristics.)
	Mandatory

	Number of Preamble-only Superframes (mprep)
	4
	Indicates the number of superframes (starting from superframe with number nstart) in which the scheduled HR-MS should broadcast PA/SA-Preambles. No NCI shall be transmitted during these superframes. 
	Mandatory

	Number of Superframes with NCI (mnci )
	2
	Indicates the number of superframes (starting from superframe with number nstart + mprep) that the scheduled HR-MS transmits NCI.
	Mandatory

	Start RP code information of the

S-RCH
	4
	
	

	Number of Ranging Opportunities (mrng)
	2
	Indicates the number of ranging opportunities given to outside-of-coverage HR-MS
	Mandatory

	Subframe offset of Ranging Channel
	2
	Indicates the subframe offset (OSF) of the RCH allocation.

The range of values is 0 ≤ OSF ≤ 3
	Mandatory

	HR-MS Preamble Timing Advance (tadv)
	[TBD]
	Timing advanced that should be used by scheduled HR-MS when transmitting PA/SA-Preamble, relative to the beginning of each frame as seen by the scheduled HR-MS.
	Optional

	HR-MS EIRP
	5
	Unsigned integer from 1 to 64 in units of 1 dBm, where 0b00000 = 0dBm and 0b11111 = 31dBm
	Mandatory

	HR-MS to HR-MS Feedback Resource Index
	11
	512 FFT size: 0 in first2 MSB bits + 9 bits for resource index

1024 FFT size: 11 bits for resource index

2048 FFT size: 11 bits for resource index

Resource index includes location and allocation size.
	Optional

	HR-MS to HR-BS Report Resource Index
	11
	512 FFT size: 0 in first2 MSB bits + 9 bits for resource index

1024 FFT size: 11 bits for resource index

2048 FFT size: 11 bits for resource index

Resource index includes location and allocation size.
	Optional

	If(Two-Phase Discovery){
	
	
	

	Threshold
	[TBD]
	
	

	If(Post-access parameters to be pre-assigned){
	
	
	

	Post IDCell
	10
	IDCell (SA-Preamble index Idx and subcarrier set index n) to be used by the scheduled HR-MS after detecting ranging signal above a specified threshold.

(The HR-BS should assign post-access SA-Preamble such that they will be unique within physical proximity.)
	

	Number of Superframes with NCI (mnci )
	2
	Indicates the number of superframes (starting from superframe with number nstart + mprep) that the scheduled HR-MS transmits NCI.
	Mandatory

	Start RP code information of the

S-RCH
	4
	
	

	Number of Ranging Opportunities (mrng)
	2
	Indicates the number of ranging opportunities given to outside-of-coverage HR-MS
	Mandatory

	Subframe offset of Ranging Channel
	2
	Indicates the subframe offset (OSF) of the RCH allocation.

The range of values is 0 ≤ OSF ≤ 3
	Mandatory

	}
	
	
	

	}
	
	
	


16.2.3.x(n+1) HR-CEX-RNG-ACK Message

Table xx4 – HR-CEX-RNG-ACK message field description
	Field
	Size (bits)
	Value/Description
	Condition

	For (j = 0; j < N_Received_Codes; j++) {
	
	
	

	Ranging Preamble Code Index
	2
	Ranging preamble code index

received in this ranging opportunity.
	

	Ranging Status
	2
	Indicate whether ranging preamble

code or UL burst is received within

acceptable limits by forwarding HR-MS.

0b00 = success

0b01 = continue

0b10 = abort
	

	If(Ranging Status == 0b00 or 0b01){
	
	
	

	Adjustment parameters indication

(API)
	3
	Bit 0: Time offset adjustment

indication.

Bit 1: Power level adjustment

indication

Bit 2: Frequency offset adjustment

indication
	

	If( API Bit 0==0b1 ) {
	
	
	

	Timing offset adjustment
	15
	Amount of time required to adjust

AMS transmission (in units of 1/Fs).

MSB 1 bit represents the sign of the

value. That is, the value is negative(–)

if the MSB=0b1, and the value is positive(+)

if the MSB=0b0.

LSB 14 bits represent timing offset

correction value of [1..16384] that

corresponds to 0x0000 ~ 0x3FFF,

respectively.

The AMS shall advance its transmission

time if the value is negative (i.e.,

MSB = 0b1) and delay its transmission

time if the value is positive (i.e.,

MSB = 0b0).
	

	}
	
	
	

	If( API Bit 1==0b1 ) {
	
	
	

	Power level adjustment
	4
	Power level adjustment that expresses

the change in power level (in multiples

of 1 dB) that the AMS shall apply

to its current transmission power for

initial ranging.

MSB 1 bit represents the sign of the

value. That is, the value is negative(–)

if the MSB=0b1, and the value is positive(+)

if the MSB=0b0.

LSB 3 bits represent power level correction

value of [1..8] that corresponds

to 0b000 ~ 0b111, respectively
	

	}
	
	
	

	If (API Bit 2==0b1) {
	
	
	

	Frequency offset adjustment
	9
	Frequency offset adjustment. Relative

change in transmission frequency.

The correction is 2% of the subcarrier

spacing (ƒ) multiplied by the 9-bit

number interpreted as a signed integer.

MSB 1bit represents the sign of the

value. That is, the value is negative(–)

if the MSB=0b1, and the value is positive(+)

if the MSB=0b0.

LSB 8 bits represent frequency offset

correction value of [1..256] that corresponds

to 0x00 ~ 0xFF, respectively
	

	}
	
	
	

	}
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