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Proposed changes to the Unsolicited Transmission of PHY Corrections (D3 - 16.2.2.1.3)
Heejeong Cho, Youngsoo Yuk, Kiseon Ryu, HyunWoo Lee, Eunjong Lee, 
Ronny (Yongho) Kim, Jin Sam Kwak
LG Electronics

1. Introduction
This contribution includes the proposed text for the unsolicited transmission of PHY adjustment information in the IEEE 802.16m DRAFT Amendment [1]. An AAI_RNG-ACK message is sent by ABS in response to the CDMA ranging request. It can be also transmitted asynchronously to specific user in order to provide PHY corrections. However, AAI_RNG-ACK is designed only as response to the CDMA ranging request. In case of transmission in unsolicited manner, ABS does not have to send RNG-ACK bitmap, number of received codes and code index fields. Some necessary fields (ranging status, timing offset adjustment, power level adjustment and frequency offset adjustment) are only included on the specific condition (number of received code > 0 & ranging status == continue). Format of the AAI_RNG-ACK should be modified.
Furthermore, ABS may send a response message for the received UL data or MAC management message because the PHY corrections are based on measurements that have made on other received data or MAC management message. If there are some PHY corrections in that case, ABS should transmit both response message and AAI_RNG-ACK. When two MAC management messages (e.g., other message and unsolicited AAI_RNG-ACK) are sent at the same time, total length of the MAC PDU (except the other message) is 15 bytes, as shown in Figure 1. However, if ABS transmits the PHY corrections through an extended header, we can save UL bandwidth (minimum 2 LRUs in Table 1). That’s because it is not necessary to add the followings:

· In case of multiplexing, one MEH (3 bytes) for multiplexing two messages, one MCEH (1 byte) and message type (1 byte) for AAI_RNG-ACK;
· In case of concatenating, one AGMH (2 bytes), extended header group length (1 byte), MCEH (1 byte), message type (1 byte) and CRC (2 bytes) for AAI_RNG-ACK.
Table 1 – The number of required RUs according to each method to transmit PHY corrections in unsolicited manner
	MAC PDU
Isizeoffset
	Using AAI_RNG-ACK - Multiplexing
	Using Extended Header (Proposal)

	
	Header
	AAI_RNG-ACK
	Other message
	CRC
	Total length
	RU#
	Header
	Other message
	CRC
	Total length
	RU#

	0
	10
	5
	10
	2
	27
	13
	10
	10
	2
	22
	10 or 11

	1
	10
	5
	10
	2
	27
	12
	10
	10
	2
	22
	9

	2
	10
	5
	10
	2
	27
	10 or 11
	10
	10
	2
	22
	8


	MAC PDU
Isizeoffset
	Using AAI_RNG-ACK - Concatenating
	Using Extended Header (Proposal)

	
	Header
	AAI_RNG-ACK
	Other message
	CRC
	Total length
	RU#
	Header
	Other message
	CRC
	Total length
	RU#

	0
	10
	5
	10
	4
	29
	14 or 15
	10
	10
	2
	22
	10 or 11

	1
	10
	5
	10
	4
	29
	13
	10
	10
	2
	22
	9

	2
	10
	5
	10
	4
	29
	12
	10
	10
	2
	22
	8
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Figure 1 - Example of the MAC PDU formats when ABS sends PHY corrections with other MAC management message - Multiplexing
Although an unsolicited AAI_RNG-ACK is only sent, total length of the MAC PDU is 9 bytes, as shown in Figure 2. However, if ABS transmits the PHY corrections through a signaling header, we can save UL bandwidth (minimum 2 LRUs in Table 2).

Table 2 – The number of required RUs according to each method to transmit PHY corrections in unsolicited manner
	MAC PDU
Isizeoffset
	Using AAI_RNG-ACK
	Using Signaling Header (Proposal)

	
	Header
	AAI_RNG-ACK
	CRC
	Total length
	RU#
	Header
	CRC
	Total length
	RU#

	0
	4
	5
	2
	11
	6
	6
	2
	8
	4

	1
	4
	5
	2
	11
	5
	6
	2
	8
	1~3
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Figure 2 - Example of the MAC PDU formats when ABS sends only PHY corrections
Therefore, we propose a signaling header and extended header for transmission of the PHY corrections based on measurements that have made on other received data or MAC management message.
2. References
[1] IEEE P802.16m/D3, “DRAFT Amendment to IEEE Standard for Local and metropolitan area networks”
3. Text proposal for the 802.16m DRAFT amendment
----------------------------------------------------------- Start of the Proposal Text ---------------------------------------------------------
[On the IEEE P802.16m/D3, page 22, line 34, make the following changes to subclause 16.2.2.1.3]
16.2.2.1.3 MAC Signaling Header
Table 656—Type field encodings for MAC signaling header type
	Type field

(4 bits)
	MAC Signaling Header Type

	0000
	BR with STID

	0001
	BR without STID

	0010
	Service specific BR without STID

	0011
	Sleep Control

	0100
	PHY Corrections

	01001- 1111
	Reserved


[On the IEEE P802.16m/D3, page 27, line 22, add the following changes to subclause 16.2.2.1.3]
16.2.2.1.3 MAC Signaling Header
16.2.2.1.3.5 PHY Corrections Header (PCH)
PHY Corrections Header is sent in unsolicited manner to the specific AMS, which needs to provide PHY-level adjustments (e.g., timing offset, power level and frequency offset) based on measurements that have made on other received data or MAC management message. As a result, the AMS shall be prepared to receive a PCH at any time, not just following a ranging preamble code transmission. Upon receiving a PCH with continue status, the AMS shall adjust its PHY parameters in the PCH and perform the ranging process with a periodic ranging preamble code randomly chosen. Upon receiving a PCH with success status, the AMS shall adjust its PHY parameters in the PCH and restart timer T4. The PHY Corrections Header format is defined in Table xxx.
Table xxx—PHY Correction Header Format
	Syntax
	Size (bit)
	Notes

	PHY Corrections header() {
	
	

	FID
	4
	Flow Identifier. This field indicates MAC signaling header

	Type
	4
	MAC signaling header type = 0b0100

	Ranging request
	1
	If receipt of AAI-RNG-CFM is required, this field is set to ‘0b1’.

	Status
	1
	0b0 : success, 0b1 : continue

	Timing offset adjustment
	11
	Amount of advance time required to adjust AMS transmission. Signed in units of 1/Fs.

	Power level adjustment
	3
	Relative change in transmission power level.
Signed in units of 1 dB

	Frequency offset adjustment
	7
	Relative change in transmission frequency.
The correction is 0.1% of the subcarrier spacing (Δf) multiplied by the 7-bit number interpreted as a signed integer.

	Padding
	variable
	

	}
	
	


[On the IEEE P802.16m/D3, page 28, line 29, make the following changes to subclause 16.2.2.2]
16.2.2.2 Extended header formats
Table 662—Description of Extended Header Types

	Extended Header Types
	Names
	Description

	- 0b0000
	Fragmentation and packing extended header
	See 16.2.2.2.1

	- 0b0001
	MAC Control extended header
	See 16.2.2.2.2

	0b0000 0b0010
	Multiplexing extended header
	See 16.2.2.2.3

	0b0001 0b0011
	Message ACK extended header
	See 16.2.2.2.4

	0b0010 0b0100
	Sleep Control extended header
	See 16.2.2.2.5

	0b0011 0b0101
	Correlation matrix feedback extended header
	See 16.2.2.2.6

	0b0100 0b0110
	MIMO feedback extended header
	See 16.2.2.2.7

	0b0101 0b0111
	Piggybacked bandwidth request extended header
	See 16.2.2.2.8

	0b1000
	MAC PDU length extended header
	See 16.2.2.2.9

	0b1001
	PHY Corrections extended header
	See 16.2.2.2.10

	0b01100b1010-0b1111
	Reserved
	


[On the IEEE P802.16m/D3, page 37, line 64, make the following changes to subclause 16.2.2.2]
16.2.2.2 Extended header formats
16.2.2.2.10 PHY Corrections extended header (PCEH)
PHY Corrections Extended Header is added to MAC PDU when PHY-level adjustments (e.g., timing offset, power level and frequency offset) are sent in unsolicited manner. As a result, the AMS shall be prepared to receive a PHY Corrections Extended Header at any time, not just following a ranging preamble code transmission. Upon receiving a PCEH with continue status, the AMS shall adjust its PHY parameters in the PCEH and perform the ranging process with a periodic ranging preamble code randomly chosen. Upon receiving a PCEH with success status, the AMS shall adjust its PHY parameters in the PCEH and restart timer T4. The PHY Corrections Extended Header format is defined in Table xxx.
Table xxx—PHY Corrections Extended Header Format
	Syntax
	Size (bit)
	Notes

	PCEH () {
	
	

	Type
	4
	Extended header type = 0b1001

	Ranging request
	1
	If receipt of AAI-RNG-CFM is required, this field is set to ‘0b1’.

	Status
	1
	0b0 : success, 0b1 : continue

	Adjustment parameters indi​cation (API)
	3
	Bit#0: Time offset adjustment indication.
Bit#1: Power level adjustment indication
Bit#2: Frequency offset adjustment indi​cation

	If (API bit #0 == 1) {
	
	

	Timing offset adjustment }
	11
	Amount of advance time required to adjust AMS transmission. Signed in units of 1/Fs.

	If (API bit #1 == 1) {
	
	

	Power level adjustment }
	3
	Relative change in transmission power level.
Signed in units of 1 dB

	If (API bit #2 == 1) {
	
	

	Frequency offset adjustment }
	7
	Relative change in transmission frequency.
The correction is 0.1% of the subcarrier spacing (Δf) multiplied by the 7-bit number interpreted as a signed integer.

	Padding
	variable
	

	}
	
	


[On the IEEE P802.16m/D3, page 46, line 40, make the following changes to subclause 16.2.3.2]
16.2.3.2 AAI_RNG-RSP

An AAI_RNG-RSP, to which HARQ operation is applied, shall be transmitted by the ABS in response to a received AAI_RNG-REQ. In addition, it may also be transmitted asynchronously to send corrections based on measurements that have been made on other received data or MAC messages. As a result, the AMS shall be prepared to receive an AAI_RNG-RSP at any time, not just following an AAI_ RNG-REQ transmission.
[On the IEEE P802.16m/D3, page 48, line 35, make the following changes to subclause 16.2.3.3]
16.2.3.3 AAI_RNG-ACK
The AAI_RNG-ACK message is sent by the ABS in response to the CDMA ranging request during initial ranging, period ranging and HO ranging in order to provide PHY-level adjustment (e.g. timing offset, power level and frequency offset). Upon reception of ranging codes, the AAI_RNG-ACK message is allocated by DL basic assignment A-MAP IE using broadcast STID. When the AAI_RNG-ACK message is sent unsolic​itedly to specific user, the AAI_RNG-ACK message is allocated by DL basic assignment A-MAP IE with unicast STID.
[On the IEEE P802.16m/D3, page 113, line 33, make the following changes to subclause 16.2.3.42]
16.2.3.42 AAI-RNG-CFM

The AMS shall send the AAI-RNG-CFM message to the ABS upon successful ranging initiated by an unso​licited PHY Corrections signaling header or PHY Corrections extended header AAI-RNG-RSP message with the Ranging Request bit to be one.
-----------------------------------------------------------End of the Proposal Text ---------------------------------------------------------
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