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Introduction

This contribution proposed modifications for text for PHY-layer support for BS-controlled HR-MS forwarding to network.
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Text Proposal for the 802.16n Amendment Working Document (AWD)
Note:

The text in BLACK or BLUE colors: the existing text in the 802.16n Amendment Draft Standard
The text in YELLOW-HIGHLIGHTED RED color: the removal of existing 802.16n Amendment Draft Standard Text
The text in YELLOW-HIGHLIGHTED GREEN color: the new text added to the 802.16n Amendment Draft Standard Text
[-----------------------------------------------Start of Text Proposal---------------------------------------------------]

{Remedy 1: Move Section 16.3.2.1.2.1 under Section 16.3.2.2 and make the following modifications}
16.3.2.2 Physical layer

16.3.2.2.1   Frame structure and resource allocation 

See  16.2.2.2.1.

16.3.2.1.2.1 16.3.2.2.1 TDD Frame Structure

The HR-BS/HR-RS shall schedule the selected HR-MSs transmitting preamble and NCI at the end of the UL subframe. A zone in uplink with duration of three OFDMA symbols shall be allocated for discovery. The preamble occupies one OFDMA symbol duration and the FCH and NCI. The format of NCI is defined in section in 6.3.2.3.98.13.

Figure 803 shows the frame structure when HR-MS is scheduled to transmit preamble and NCI. The format of NCI is defined in 6.3.2.3.98.13. 
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Figure 803----Frame structure for HR-MS transmitting preamble and NCI for FTN discovery.

HR-MSs that are out of coverage of HR-BS/HR-RS 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. 

After receiving the preamble and NCI, if HR-MS intends to start network entry process, it chooses an initial ranging code and shall transmit the ranging code on the specified ranging channel. Back-off is unnecessary for FTN initial ranging.     

A subset of preambles shall be reserved for FTN discovery. The details are TBD. 

A forwarding HR-MS and an inside-of-coverage forwarded HR-MS fully follow the frame configurations set by the serving HR-BS/RS, as described in 8.4.4.

To support a forwarded HR-MS that is outside-of-coverage of the serving HR-BS/RS, the TDD frame structure in Fig. 803 shall be applied. The serving HR-BS/RS reserves a zone, called Forwarding Control Zone (FCZ),  at the end of the uplink subframe for carrying control signaling between forwarding and forwarded HR-MS. The FCZ consists of 3 OFDMA symbols and is assigned to forwarding and forwarded HR-MS in an alternating manner, i.e., in one frame, the FCZ is reserved for forwarding HR-MS to transmit control signaling while in the next frame, the FCZ is reserved for forwarded HR-MS to transmit control signaling, and so on.
i) For frames in which FCZ is allocated to transmissions by forwarding HR-MS:

In the first OFDMA symbol of the FCZ, forwarding HR-MS transmits a preamble that is assigned from the same set of frame preambles. In the remaining two OFDMA symbols of the FCZ, the forwarding HR-MS transmits MS Frame Control Header (M-FCH), Network Configuration Information (NCI), Forwarding MAP (F-MAP), and responses to ranging from forwarded HR-MS within a FCZ. The format of M-FCH is described in 16.3.2.2.1.1. By decoding the M-FCH, a new HR-MS can subsequently receive NCI. The information carried inside the NCI allows a new HR-MS to receive F-MAP and ranging responses. The format of NCI and F-MAP are described in 6.3.2.3.98.13 and 6.3.2.3.98.14, respectively. The FCZ zone has PUSC subcarrier allocations and follows the same specifications for the first DL zone of an HR-BS, with the IDCell being that of the preamble transmitted by the forwarding HR-MS.
ii) For frames in which FCZ is allocated to transmissions by forwarded HR-MS:

Forwarded HR-MS transmits ranging codes and fast feedback channels over the three OFDMA symbols in the allocated FCZ. OFDMA subcarrier allocation for this FCZ follows the same specifications for the UL subframe of HR-BS.
16.3.2.2.1.1 Forwarding zone prefix

M-FCH carries Forwarding zone prefix information. The structure of Forwarding zone prefix is similar to the DL frame prefix transmitted by serving HR-BS, with a 1-bit field “Forwarding_HR-MS_Indicator” to let outside-of-coverage HR-MS know that the transmission is by a forwarding HR-MS. The content of Forwarding frame prefix is described in Table A7 for FFT sizes of 2048, 1024, and 512, and in Table A8 for FFT size of 128.

Table A7. OFDMA Forwarding Zone Prefix format for all FFT sizes except 128

	Syntax
	Size (bit)
	Notes

	Forwarding_Frame_Prefix_Format() {
	
	

	Used subchannel bitmap
	6
	Bit 0: Subchannel group 0

Bit 1: Subchannel group 1

Bit 2: Subchannel group 2

Bit 3: Subchannel group 3

Bit 4: Subchannel group 4

Bit 5: Subchannel group 5

	Forwarding_HR-MS_Indicator
	1
	Shall be set to 1

	Repetition_Coding_Indicator
	2
	0b00: No repetition coding on NCI

0b01: Repetition coding of 2 used on NCI

0b10: Repetition coding of 4 used on NCI

0b11: Repetition coding of 6 used on NCI

	Coding_Indicator
	2
	0b00: CC encoding used on NCI

0b01: BTC encoding used on NCI

0b10: CTC encoding used on NCI

0b11: ZT CC encoding used on NCI

	NCI_Length
	6
	

	Subchannel offset for NCI
	3
	Indicates the gap, in number of subchannels, between the end of M-FCH and the beginning of NCI.

	Reserved
	4
	Shall be set to zero

	}
	
	


Used subchannel bitmap

A bitmap indicating which groups of subchannel are used on this zone for coverage extension. A value of 1 means used by this segment, and ‘0’ means not used by this segment.

Forwarding_HR-MS_Indicator

Indicates to the receiving HR-MS that this is a Forwarding zone prefix (from a forwarding HR-MS), and not a DL frame prefix.

Repetition_Coding_Indication

Indicates the repetition code used for the NCI.

Coding_Indication

Indicates the FEC encoding code used for the NCI. The NCI shall be transmitted

with QPSK modulation at FEC rate 1/2.

NCI_Length

Defines the length in slots of the burst which contains the NCI.

Before being mapped to M-FCH, the 24-bit forwarding zone prefix shall be duplicated to form a 48-bit block, which is the minimal FEC block size.

For the case of 128-FFT, the Forwarding zone prefix is defined in Table A8.

Table A8. OFDMA Forwarding Zone Prefix format for 128-FFT

	Syntax
	Size (bit)
	Notes

	Forwarding_Frame_Prefix_Format() {
	
	

	Used subchannel bitmap
	1
	0: Subchannel 0 is used for segment 0,

    Subchannel 1 is used for segment 1,

    Subchannel 2 is used for segment 2,

1: Use all subchannels

	Forwarding_HR-MS_Indicator
	1
	Shall be set to 1

	Repetition_Coding_Indicator
	2
	0b00: No repetition coding on NCI

0b01: Repetition coding of 2 used on NCI

0b10: Repetition coding of 4 used on NCI

0b11: Repetition coding of 6 used on NCI

	Coding_Indicator
	2
	0b00: CC encoding used on NCI

0b01: BTC encoding used on NCI

0b10: CTC encoding used on NCI

0b11: ZT CC encoding used on NCI

	NCI_Length
	4
	

	Subchannel offset for NCI
	2
	Indicates the gap, in number of subchannels, between the end of M-FCH and the beginning of NCI.

	}
	
	


Before being mapped to the M-FCH, the 12-bit Forwarding zone prefix shall be repeated four times to form a 48-bit block, which is the minimal FEC block size.
Subchannels are allocated to the M-FCH and NCI in the same way they are allocated to FCH and DL-MAP, as described in 8.4.4.5.

16.3.2.2.1.2 Allocation of subchannels for M-FCH, NCI, and F-MAP

Within FCZ zone, subchannels are allocated for M-FCH in the same way they are allocated to FCH in the first DL zone of HR-BS/RS (8.4.4.5). Subchannels are allocated for NCI in a similar way that they are allocated to DL-MAP. Subchannel allocation for F-MAP is specified inside the NCI.
16.3.2.2.2 Ranging

Ranging channel is used by both forwarding and forwarded HR-MS to achieved transmission synchronization between them. The forwarding HR-MS makes use of the same periodic ranging channel allocated by HR-BS for its periodic synchronization with HR-BS. The forwarded HR-MS transmit ranging signal in the last 2 OFDMA symbols within the FCZ zone.

16.3.2.2.3 Power control

16.3.2.2.4 Fast-feedback channels

Fast-feedback channels are allocated in the FCZ zone for forwarded HR-MS to feedback to its forwarding HR-MS. If the forwarding HR-MS is supposed to receive feedback from its forwarded HR-MS, it shall not transmit UL signal toward the serving HR-BS in the 4th OFDMA symbol counting from the end of the corresponding uplink subframe. Resources for fast-feedback channels of forwarded HR-MS shall be signal by forwarded HR-MS through the Fast-feedback Extended F-MAP IE described in Table xx5 of Section 6.3.2.3.98.14.
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