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Proposed MAC Control Message for Inviting AMS to Conduct Periodic Ranging in the Coverage Loss Detection Procedure (16.26.1)
Lei Wang
InterDigital Communications, LLC
1 Introduction
In the 802.16m/D8, there are multiple questions/issues around the usage of AAI_RNG-RSP message in subsection 16.2.26.1, e.g., 

1) Is the 1-bit "Ranging Request bit" field the only information needed to be included in the AAI_RNG-RSP for this coverage loss detection usage?  if so, why do we need such a complicated message to carry 1-bit information? if not, then what are the other field that are needed?

2) The unsolicited AAI_RNG-RSP usage is not specified in the definition of AAI_RNG-RSP in section 16.2.3.2, where it actually says AAI_RNG-RSP shall be sent as a response to AAI_RNG-REQ;

3) When the ABS invites the AMS to do periodic ranging, the ABS actually knows the AMS's ID. If the ABS can keep the knowledge of the AMS's ID info during this coverage loss detection required periodic ranging process, then the steps for AMS to send its ID info after a successful periodic ranging can be saved.
This contribution is intended to address the above questions/issues.
2 Discussions
We propose to design a separate MAC control message for the ABS to invite an AMS to conduct periodic ranging in the coverage loss detection procedure, based on the following considerations:

a) In current 16m spec [2], the AAI_RNG-RSP message is already a heavily-loaded message. For the purpose of inviting an AMS to conduct periodic ranging in the coverage loss detection procedure, only an 1-bit information field is used in the current design.
b) The AAI_RNG-RSP is designed as a response of ABS when receiving an AAI_RNG-REQ message.

c) In session #68.5, group discussions on this issue suggested using MAC control signaling header opens security risk. Therefore, we propose to use MAC control message, instead of using MAC control signaling header.
In addition, we propose that the ABS can optionally provide a dedicated periodic ranging code in given periodic ranging channel or channels, such that the AMS ID information can be kept known to the ABS. In this way, after a successful periodic ranging, the AMS does not need to send its ID information to the ABS in the coverage loss detection procedure, thus resulting in an overhead reduction.
3 Suggested changes in the 802.16m/D8
The following is the proposed change in the 802.16m/D8. Note that the new text is marked with blue and underline; the deleted text are marked with red and strikethrough. 
Suggested change #1: line 58, page 253
Insert the following subsection:

16.2.2.62  Periodic Ranging Invitation MAC Control Message (AAI-PR-IVT)
The format of the Periodic Ranging Invitation (AAI-PR-IVT) MAC control message is defined in Table ???. This MAC control message is used by the ABS to invite an AMS to conduct periodic ranging as needed in the coverage loss detection procedure. When the dedicated periodic ranging is provided to the AMS, the AMS shall use the given dedicated periodic ranging code in the given periodic ranging channel to conduct periodic ranging.  
Table ??? – Periodic Ranging Invitation MAC Control Message Format (AAI-PR-IVT)
	Field
	Size (bit)
	Value/Description
	Condition

	AAI-PR-IVT MAC Control message() {
	
	
	

	 Message Type
	8
	Identify the AAI-PR-IVT MAC control message.
	

	Dedicated PR flag
	1
	Indicates whether the dedicated Periodic Ranging (PR) opportunity is provided.

0b0: dedicated PR not provided 

0b1: dedicated PR provided
	

	If (Dedicated PR flag ==1) {
	
	
	

	  PR code
	5
	Indicates the dedicated PR code assigned to the AMS for this invited periodic ranging process.
	Included when Dedicated PR flag = 0b1

	  PR channel index (n)
	2
	Indicate that the above given dedicated PR code is assigned to the AMS  in the next (n+1)-th PR channel.
	Included when Dedicated PR flag = 0b1

	 }
	
	
	

	}
	
	
	


Suggested change #2: line 55, page 82, Table 678
Append a row in Table 678 as follows:

	No.
	Functional Areas
	Message names
	Message description
	Security
	Connection

	67
	Coverage loss detection
	AAI-PR-IVT
	Periodic Ranging invitation
	Encrypted/ICV
	Unicast


Suggested change #3: line 47, page 464
Change the paragraph in line 47 on page 464 as follows:

The ABS shall send a Periodic Ranging Invitation (AAI-PR-IVT) MAC control message unsolicited AAI_RNG-RSP message to request the AMS to perform ranging using periodic ranging codes by setting the Ranging Request bit to one and start T58 timer. If the dedicated periodic ranging code and channel are provided in the AAI-PR-IVT MAC control message, upon sending a RNG-ACK with “success” status to the AMS, the ABS shall restart the active_ABS_timer and stop T58 timer. Otherwise, upon Upon receiving an AAI-RNG-CFM message with AMS’s STID, which indicates a successful periodic ranging initiated by this AAI-PR-IVT MAC control message, unsolicited AAI-RNG-RSP, the ABS shall restart the active_ABS_timer and stop T58 timer. If the ABS does not receive the AAI_RNG-CFM message upon Upon the expiration of T58, the ABS shall start the Resource Retain Time.
Suggested change #4: line 21, page 465
Change the paragraph in line 21 on page 465 as follows:

The AMS upon receiving a Periodic Ranging Invitation (AAI-PR-IVT) MAC control message an unsolicited AAI_RNG-RSP message with Ranging Request bit to be one which indicates that the ABS requests ranging procedure to detect coverage loss, the AMS shall perform periodic ranging. If the dedicated periodic ranging code and channel are provided in the AAI-PR-IVT MAC control message, the AMS shall send the give periodic ranging code in the give periodic ranging channel; otherwise the AMS shall send a randomly chosen periodic ranging code in the next available periodic ranging channel. Upon successful ranging initiated by a Periodic Ranging Invitation (AAI-PR-IVT) MAC control message an unsolicited AAI_RNG-RSP message with Ranging Request bit to be one, indicated by receiving an AAI_RNG-ACK message with a success status and corresponding periodic ranging code and channel, if a randomly chosen periodic ranging code was used, the AMS shall request bandwidth and send back a AAI_RNG-CFM message that includes its STID. Upon exhausted HARQ retransmissions of the AAI_RNG-CFM message, the AMS considers that it is not connected with the ABS anymore, and the AMS shall perform coverage loss recovery procedure as indicated in Section 16.2.26.3.
Suggested change #5: line 1, page 759
Change the paragraph in line 1 on page 759 as follows:

rs0 is the start root index. Ms is the number of cyclic shift per ZC root index and defined by Ms = 1/G . Ncont is the number of periodic RP codes per sector (0~NPE -1) which is defined by Table 920 for contention-based approach, and Ndedi is the total number of dedicated periodic RP codes (Ncont~ Ncont+Ndedi-1) per sector where maximum possible Ndedi per sector is 32. For femtocell, Ncont is the total number of initial (0~NIN-1), handover (NIN~NIN+NHO-1) and periodic RP codes (NIN + NHO ~ NIN + NHO + NPE - 1) per sector which is defined by Table 921 for contention-based approach. Ndedi is the total number of dedicated handover and periodic ranging RP codes (Ncont~ Ncont+Ndedi-1) per sector where maximum possible Ndedi per sector is 32, where the femto ABS assigns the dedicated PR codes for HO and periodic ranging in a non-overlapping way .
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