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Proposed Corrections for the 802.16m CDMA-based HO Ranging procedure (16.2.6.3.5.1)
Lei Wang
InterDigital Communications, LLC
1 Introduction
In the 802.16m draft standard [2], There are multiple problems in Figure 411 on page 210, for example:

1) in the "Seamless HO" branch, i.e., the left hand side path, it shows that, when "Ranging Initiation Deadline expired", then goes to "Pick randomly". This clearly contradicts the specification of the use of "Ranging Initiation Deadline" in the paragraph in line 39 on page 213, where the AMS considers the HO as failed due to the expiration of Ranging initiation deadline. 

2) where does it go after the box "Pick randomly"? Note that the current figure does not have any mechanisms to get out of it.

3) when ranging status is "continue", there should be parameter adjustment.

4) after sending HO ranging request (ranging opportunity and code), there may be a "negative -ACK", i.e., the ABS did not received and decoded the HO ranging request correctly. Such a negative-ACK is either the AMS does not receive an AAI_RAN-ACK in the next DL frame after sending HO ranging request or it receives an AAI_RNK-ACK and it does not have an "ACK" to the AMS's request. In this case, the AMS may re-send HO ranging request (ranging opportunity and code).
This contribution proposes the needed corrections for the Figure 411 and related text descriptions of the 802.16m CDMA-based HO Ranging procedure.
2 Suggested changes in the 802.16m/D4
We propose the following changes in the 802.16m/D4. Note that the new text is marked with blue and underline; the deleted text are marked with red and strikethrough. 
Suggested change #1: on page 210, line 1, Figure 411
Change Figure 411 as follows:
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Suggested change #2: on page 211, line 5
Insert the following paragraph in line 5 on page 211 as follows:
If the CDMA-based HO ranging is not omitted, after the AMS sends either the dedicated or the randomly selected HO ranging code in the ranging opportunity, the ABS should respond with an AAI_RNG-ACK in the next DL frame after the ranging allocation. The AAI_RNG-ACK message provides responses to all the successfully received and decoded ranging codes in all the ranging opportunities in the ranging allocation of the previous UL frame. The AAI_RNG-ACK message may be omitted if all the decoded ranging codes in all the ranging opportunities in the ranging allocation of the previous UL frame prove “success” and the ABS provide UL allocation IEs with the UL allocations to each of the decoded ranging requests in the next DL frame.  
The AMS considers that it receives a negative acknowledgement (NAK) after sending either dedicated or randomly selected HO ranging code in the ranging opportunity, if either of the following two conditions is met:
a) The AMS does not receive an AAI_RNG-ACK message or a CDMA-allocation IE in the next DL frame; or
b) The AMS receives an AAI_RNG-ACK message, but it does not include any response to the AMS’s ranging code and ranging opportunity.
When the AMS receives a NAK after sending either dedicated or randomly selected HO ranging code in the ranging opportunity, it shall check if its Ranging Initiation Deadline expires, if so, it considers the HO as failed, otherwise, it restarts the HO ranging process.
The AMS considers that it receives a positive acknowledgement (ACK) after sending either dedicated or randomly selected HO ranging code in the ranging opportunity, if either of the following two conditions is met:
a. The AMS receives an AAI_RNG-ACK message in the next DL frame that contains a response to its ranging code and ranging opportunity; or
b. The AMS receives a CDMA Allocation IE in the next DL frame that provides it with an unicast UL allocation.
There are three ranging status responses from the ABS to the AMS when receiving an ACK: success, continue, and abort. The “continue” status and the “abort” status are indicated by the “Ranging status” field in the received AAI_RNG-ACK message. The “success” status is indicated by either the “Ranging status” with “success” in the received AAI_RNG-ACK message or the received unicast UL allocation.  
When the HO ranging status is “success”, the ABS shall allocate UL resources for the AMS to send AAI_RNG-REQ message or UL data.
When the HO ranging status is “continue”, the AMS shall adjust its UL transmission parameters as notified in the AAI_RNG-ACK message, and then re-start the CDMA-based HO ranging process.
When the HO ranging status is “abort”, the AMS considers the HO as failed.
Suggested change #3: on page 211, line 16
Change the paragraph in line 16 on page 211 as follows:
Regardless of whether CDMA ranging is omitted or not, the serving ABS may send AAI_RNG-ACK mes​sage with timing/power adjustment parameters for which the MS shall apply for subsequent uplink transmis​sions. The serving ABS may also send AAI_RNG-ACK message with ranging status "continue" so that the AMS shall perform CDMA ranging with randomly selected HO ranging code in the next earliest ranging opportunity to adjust its uplink transmission timing/power properly. The ABS may dynamically allocate additional additonal ranging opportunities for the purpose of CDMA HO ranging.
3 References
[1] IEEE Std 802.16-2009
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