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UL Coverage Enhancement for MAC management messages and BR Header 

Zheng Yan-Xiu
Maintenance Task Group
Introduction

This contribution is intended to incorporate changes agreed based on the liaison IEEE L802.16-10/0109.
Proposed Text

Note to editors: This contribution is assumed to amend P802.16m/D10. Black revision marks duplicate pre-existing text in P802.16m/D10. Alterations recommended by this contribution are represented in blue and red colors.
[Modify the table 571 on page 51 line 9 in 16m/D10 as follows:]
[Modify the contents of Table 571 as indicated:]
	Name
	Type
(1 byte)
	Length
	Value

	…


	Start of ranging codes group
	155
	1
	Indicates the starting number, S, of the group of codes used for this UL. If not specified, the default value shall be set to zero. All the ranging codes used on this UL shall be between S and ((S+O+N+M+L+K+J+H+G) mod 256) where

N is the number of initial ranging codes

M is the number of periodic ranging codes

L is the number of BR codes

O is the number of HO ranging codes

H is the number of HO ranging codes in HO Ranging Code set 1

J is the number of BR ranging codes in BR Ranging Code set 1

K is the number of Initial ranging codes in Initial Ranging Code set 1

G is the number of HO ranging codes in HO Ranging Code set 2
The range of values is 0 ≤ S ≤ 255.

	…


	Initial Ranging Code set 1
	219
	1
	Number of Initial ranging CDMA codes for soft combining. Possible values are 0–255. Default value is 0

	HO Ranging Code set 1
	220
	1
	Number of HO ranging CDMA codes for soft combining. Possible values are 0–255. Default value is 0

	BR Ranging Code set 1
	221
	1
	Number of BR ranging CDMA codes for soft combining Possible values are 0–255. Default value is 0 

	HO Ranging Code set 2
	222
	1
	Number of HO ranging CDMA codes for soft combining without fragmentation of RNG-REQ message. Possible values are 0–255. Default value is 0


[Modify the section 8.4.7.3 on page 44 line 39 in 16m/D10 as follows:]
8.4.7.3 Ranging codes

[Change subcaluse 8.4.7.3 as indicated:]
The number of available codes is 256, numbered 0..255. Each BS uses a subgroup of these codes, where the

subgroup is defined by a number S, 0 ≤S ≤255. The group of codes shall be between S and 
((S + O + N + M + L+K+J+H+G) mod 256).

· The first N codes produced are for initial ranging. Clock the PRBS generator 144 (S mod 256) times to 144 ((S + N) mod 256) – 1 times.
· The next M codes produced are for periodic ranging. Clock the PRBS generator 144 ((N + S) mod 256) times to 144 ((N + M + S) mod 256) – 1 times.
· The next L codes produced are for BRs. Clock the PRBS generator 144 ((N + M + S) mod 256) times to 144 ((N + M + L + S) mod 256) – 1 times.
· The next O codes produced are for HO ranging. Clock the PRBS generator 144 ((N + M + L + S) mod 256) times to 144 ((N + M + L + O + S) mod 256) – 1 times.
For  the MS and BS supporting OFDMA- initial ranging with soft combining (see 6.3.10.3.1.1), OFDMA HO ranging with soft combining (see 6.3.10.4.2 and 6.2.2.3.23.1), and Contention-based CDMA bandwidth requests using soft combining (see 6.3.6.5.1), the corresponding codes shall be generated by the following methods.
· The next K codes produced are for initial ranging code for soft combining. Clock the PRBS generator 144 ((N + M + L + O + S) mod 256) times to 144 ((K+ N + M + L + O + S) mod 256) – 1 times.
· The next J codes produced are for BR ranging code for soft combining. Clock the PRBS generator 144 ((K+ N + M + L + O + S) mod 256) times to 144 ((J+ K+ N + M + L + O + S) mod 256) – 1 times.
· The next H codes produced are for HO ranging for soft combining. Clock the PRBS generator 144 ((J+ K+ N + M + L + O + S) mod 256) times to 144 ((H+ J+ K+ N + M + L + O + S) mod 256) – 1 times.
· The next G codes produced are for HO ranging for soft combining without fragmentation of RNG-REQ message. Clock the PRBS generator 144 ((H+J+ K+ N + M + L + O + S) mod 256) times to 144 ((G+H+ J+ K+ N + M + L + O + S) mod 256) – 1 times.
[Modify the section 6.3.10.4 on page 32 in line 40 in 16m/D10 as follows:]
6.3.10.4 CDMA HO ranging and automatic adjustment
[Change the text in 6.3.10.4 as indicated:]

In CDMA HO ranging process, the random selection is used instead of random backoff and the CDMA HO ranging code is used instead of the initial ranging code. The code is selected from the HO ranging domain as defined in 8.4.7.3. The MS may select a code from HO Ranging Code Set 1 (Type 220 in Table 571) to per​form OFDMA HO ranging with soft combining as defined in 6.3.10.4.2. The MS may select a code from HO Ranging Code Set 2 (Type 222 in Table 571) to per​form OFDMA HO ranging for soft combining without fragmentation of RNG-REQ message as defined in 6.3.10.4.3.
Alternatively, if the BS is prenotified for the upcoming HO MS, it may provide bandwidth allocation infor​mation to the MS using Fast Ranging IE to send a RNG-REQ message.
[Modify section 6.3.10.3.1.1 on page 31 line 47 in 16m/D10 as follows:]
[Insert the following at the end of 6.3.10.3.1:]

6.3.10.3.1.1 OFDMA- initial ranging with soft combining

An MS may send a ranging code from the Initial Ranging Code set 1 which is defined by Type 219 in Table 571 to perform Initial Network Entry. The MS shall use random backoff with the Ranging Backoff Start and Ranging Backoff End described in the UCD message when it sends the Initial Ranging Code set 1.
When the BS responds to an Initial Ranging Code set 1, and PHY corrections are not needed, the BS shall provide at least 25 bytes of uplink bandwidth by transmitting a CDMA_Allocation_IE for the MS to transmit RNG-REQ message. The MS shall use the bandwidth to send the MAC PDU carrying RNG-REQ message on Ranging CID with MS MAC address TLV and MAC Version TLV, Generic MAC Header, and MAC CRC-32. 

To request retransmission of the RNG-REQ, the BS shall send a CDMA Allocation IE with the same ranging attributes (frame number index, ranging code, ranging symbol, and ranging subchannel) which were sent in the original CDMA Allocation_IE. The process of retransmitting the CDMA_Allocation_IE shall be terminated by the frame N+15 where N is the frame number when the MS sends a Ranging Code. When the MS receives the UL bandwidth allocation by the same CDMA_Allocation_IE before frame N+16 T3 expires, the MS shall transmit the same MAC PDU that carries the RNG-REQ corresponding to the ranging attributes in the CDMA_Allocation_IE . In this case, the BS should perform soft combining to achieve combining gain on the UL bursts transmitted by the MS as per the allocation made with the same CDMA_Allocation_IE.
[Modify section 6.3.10.4.2 on page 33 line 2 in 16m/D10 as follows:]
[Insert the following at the end of 6.3.10.4.1:]
6.3.10.4.2 OFDMA HO ranging with soft combining

An MS may send a ranging code from the HO Ranging Code set 1 (see Type 220 in Table 571) in order to perform network re-entry during HO, network re-entry from idle mode or Location Update. 

When the BS responds to a code from HO Ranging Code set 1, and PHY corrections are not needed, the BS shall provide at least 24 bytes of uplink bandwidth by transmitting a CDMA_Allocation_IE for the MS to transmit RNG-REQ message. The MS shall use the bandwidth to send the MAC PDU carrying RNG-REQ message on Ranging CID with MS MAC address TLV, Generic MAC Header, GMSH and MAC CRC-32. 
To request retransmission, the BS shall transmit a CDMA_Allocation_IE with the same ranging attributes (frame number index, ranging code, ranging symbol, and ranging subchannel) which were sent in the original CDMA Allocation_IE. The retransmission process shall be terminated by the frame N+15 where N is the frame number when the MS sends a Ranging Code. When the MS receives a CDMA_Allocation_IE with the parameters set to the same values as the original CDMA_Allocation_IE before T3 expires frame N+16, the MS shall transmit the same MAC PDU. The BS should perform combining processing on the UL bursts allocated by the same CDMA_Allocation_IE which will carry the same RNG-REQ message.
[Insert a new section 6.3.10.4.3 after the section 6.3.10.4.2 on page 34 line 50 in 16m/D10:]
6.3.10.4.3 OFDMA HO ranging for soft combining without fragmentation of RNG-REQ message
An MS may send a ranging code from the HO Ranging Code set 2 (see Type 222 in Table 571) in order to perform network re-entry during HO, network re-entry from idle mode or Location Update. 

When the BS responds to a code from HO Ranging Code set 2, and PHY corrections are not needed, the BS shall provide at least 53 bytes of uplink allocation by transmitting a CDMA_Allocation_IE. This allocation shall be used by the MS to transmit a complete RNG-REQ message without fragmentation. 
To request retransmission, the BS shall transmit a CDMA_Allocation_IE with the same ranging attributes (frame number index, ranging code, ranging symbol, and ranging subchannel) which were sent in the origi​nal CDMA Allocation_IE. The process of retransmitting the CDMA_Allocation_IE shall be terminated by the frame N+15 where N is the frame number when the MS sends a Ranging Code. When the MS receives a CDMA_Allocation_IE before frame N+16 and the parameters in the CDMA_Allocation_IE are set to the same values as the original CDMA_Allocation_IE, the MS shall transmit the same MAC PDU. The BS should perform combining process​ing on the UL bursts allocated by the same CDMA_Allocation_IE which carry the same RNG-REQ message.

Upon successful reception of the RNG-REQ message with Ranging CID, the BS may acknowledge suc​cessful reception of the RNG-REQ message and assign CIDs. If the BS acknowledges successful reception of the RNG-REQ message and assigns CIDs, the BS shall respond with the RNG-RSP message. The RNG-RSP message shall include Ranging Status TLV with a status of Success, Continue or Abort. If the Ranging Status TLV in the RNG-RSP message is Abort, the MS shall perform the cell reselection pro​cedure defined in section 6.3.21.2.1. If the Ranging Status TLV in the RNG-RSP message is Continue, the MS shall perform the pro​cedure defined in section 6.3.9.5.
Upon expiration of T3 timer, the MS may either transmit a ranging code to the BS or perform the cell rese​lection procedure as described in 6.3.21.2.1. 
[Modify the 6.3.2.3.23.1 on page 24 in line 34 in 16m/D10 as follows:]
[Insert the following at the end of 6.3.2.3.23:]

6.3.2.3.23.1 HARQ support

When the BS has successfully received a ranging code from the Initial/HO Ranging Code set 1 or HO Ranging Code set 2 (see Types 219 or, 220, or 222 in Table 571) from the MS, the BS should use HARQ UL-MAP IE with Basic CID rather than normal UL-MAP IE to allocate uplink bandwidth for the SBC-REQ message.
…..
[Adopt the following changes in Table 554 on page 48 in line 40 in 16m/D10 as follows:]
Table 554—Parameters and constants (continued)
	System
	Name
	Time reference
	Minimum

value
	Default value
	Maximum

value

	…


	SS, MS
	T3
	Ranging response reception timeout following the transmission of a ranging request.
	—
	OFDMA:

60 msec:

RNG-RSP after CDMA ranging or RNG-REQ during initial or periodic

ranging

50 msec:

RNG-RSP after RNGREQ during HO to negotiated target BS
200 msec:

RNG-RSP after RNGREQ during HO to non-negotiated target BS

200 msec:

RNG-RSP after RNGREQ during location update or re-entry from idle mode
80 msec:

RNG-RSP after CDMA ranging using Initial/HO Ranging Code set 1 or 2 during initial ranging/
handover/
location update/
re-entry from idle mode

100 msec:
RNG-RSP after RNG-REQ on the Primary Management Connection dur​ing initial rang​ing/
handover/
location update/
re-entry from idle mode
1) RNG-RSP after RNG-REQ following usage of Initial Ranging Code set 1 during initial ranging,

2) RNG-RSP after RNG-REQ following usage of HO Ranging code set 1 or 2 during 
handover to negotiated target BS, or

3) RNG-RSP after RNG-REQ on the Primary Management Connection during initial ranging/
handover to negotiated target BS /location update/
re-entry from idle mode.
	200 ms

	…



 [Modify following section 6.3.2.3.23.1 on page 24 in line 44 in 16m/D10:]
[Insert the following at the end of 6.3.2.3.23:]

6.3.2.3.23.1 HARQ support
…

When the BS has successfully received a ranging code from the Initial/HO Ranging Code set 1 (see Types 219 or 220 in Table 571) from the MS, the BS should use HARQ UL-MAP IE with Basic CID rather than normal UL-MAP IE to allocate uplink bandwidth for the SBC-REQ message.

When the MS sends the SBC-REQ message using uplink resources allocated by HARQ UL-MAP IE, the MS shall set the CID field in the MAC header to the Primary Management CID. If uplink resources allocated by HARQ UL-MAP IE are not sufficient to send the SBC-REQ message, the MS may fragment the SBC-REQ message using Fragmentation Subheader (FSH). If the SBC-REQ message is fragmented, the MS shall start the T18 timer when it transmits the first last fragment of the SBC-REQ message. If the BS responds to a SBC-REQ message which is fragmented, the BS shall respond with a SBC-RSP message after it receives all the fragments of the SBC-REQ message.
When the MS transmits SBC-REQ message using the UL allocation specified by HARQ UL-MAP IE, the BS shall use Chase combining HARQ on the UL burst containing the SBC-REQ message. In this case, The BS shall use HARQ capability of the HARQ set 1 defined in the OFDMA parameter set TLV for HARQ operations until completion of the capability negotiation through SBC-REQ/RSP.

[Delete entire T18 row in Table 554 on page 49 in line 6 in 16m/D10 as follows:] (Editor’s note: intent is to revert description of T18 to the description in IEEE802.16-2009) 
	…


	SS
	T18
	Wait for SBC-RSP timeout.
	—
	50 ms:

when SBC-REQ is on the Basic Connection.

100 ms:

when SBC-REQ is on the Primary Management Connection.
	<< T9

	…




  


