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Clarifications for 16m direct handover (CR for IEEE Std 802.16m)
Hyunjeong Kang, Yeongmoon Son, Seho Kim
Samsung Electronics
1. Problem statement
Considering the mixed deployment of 16e BS and 16m only ABS, the handover from 16e BS to 16m only ABS, i.e., direct handover is required. Direct handover from 16e BS to 16m only ABS, or vice versa is supported in IEEE P802.16m standard, but there need clarifications to implement the direct handover.
There is no information of 16m only ABS in MOB_NBR-ADV message, so AMSs in 16e BS don’t know the presence of neighbor 16m only ABS. If an AMS wants to handover to neighbor 16m only ABS, the AMS needs to measure the signal strength of neighbor 16m only ABS by itself, which is called as “blind scanning” in IEEE P802.16m/D12. It takes long time to obtain target ABS information by blind scanning so that handover performance cannot be guaranteed in direct handover from 16e BS to 16m only ABS. 
In other case where an AMS performs handover from 16m only ABS to 16e BS, the AMS obtains partial information of neighbor 16e BS through an AAI-NBR-ADV message in 16m only ABS. However the partial system information does not reduce handover interruption time because the AMS has to wait until it receives DCD or UCD message in the 16e BS.
Hence, following items should be implemented in the specification to support direct HO from 16e BS to 16m only ABS or from 16m only ABS to 16e BS;

· System information of 16m only ABS is provided in 16e BS by using a new message (AAI_NBR-INFO message). 16e BS broadcasts the AAI_NBR-INFO message periodically, and an AMS in 16e BS obtains the system information of neighbor 16m only ABSs through the AAI_NBR-INFO message.
· During network reentry with a target 16m only ABS, Reentry Process Optimization bitmap in an AAI-RNG-RSP message is used to indicate that AAI-SBC/AAI-REG transactions are required and AAI-PKM transaction/IP refresh are omissible.
· ARQ parameters in IEEE P802.16m standard are different from those of 802.16e. If ARQ operation has been applied for service flow(s) of an AMS in 16e BS, then an update of ARQ parameters are necessary after performing handover to 16m only ABS. ARQ parameters are added in AAI-DSC-REQ message to update ARQ parameters through an ABS initiated DSC transaction.
· System information such as DCD or UCD of neighbor 16e BSs is provided in an AAI-NBR-ADV message.
Section 2 presents the required spec changes in IEEE P802.16m/D12 where remedy #1 to #4 are to support a handover from 16e BS to 16m only ABS, and remedy #5 is to support a handover from 16m only ABS to 16e BS.
2. Text changes in IEEE P802.16m/D12
-------------------------------  Text Start  --------------------------------------------------- 
[Remedy 1:]
[Change subclause 16.2.6.4.1.1.1 on line 1 of page 372 as follows:]
Change the text in 16.2.6.4.1.1.1 as follows:
The AMS may acquire full system information by scanning of target WirelessMAN-Advanced air interface only System. 
A R1 BS shall broadcast neighboring AAI only ABS information through an AAI_NBR-INFO message so that an AMS acquires the system information of target AAI only ABS.
[Remedy 2:]
[Change subclause 16.2.6.4.1.2.2 on line 48 of page 375 as follows:]
Change the text in 16.2.6.4.1.2.2 as follows:

An AMS served by a R1 BS may discover an AAI only ABS and decide to directly HO to this ABS. The AMS obtains target AAI only ABS information by receiving an AAI_NBR-INFO message. In this case, the AMS performs WirelessMAN-OFDMA R1 Reference System HO procedure to the serving R1 BS per Section 6.3.21.2, and then performs WirelessMAN-Advanced air interface System network reentry procedure to the T-ABS per Section 16.2.6.3.5.2. The AMS may obtain target AAI only ABS information by blind scanning.
If T-ABS is capable of identifying AMS and retrieving its context, it may inform AMS to skip certain network reentry steps using “Reentry process Optimization” bitmap in AAI-RNG-RSP. In this case, “Reentry Process Optimization” bitmap is set to 01010 to indicate that AAI-SBC-REQ/RSP and AAI-REG-REQ/RSP transactions are not omitted, PKM Authentication phase and IP address refresh are omitted.
Otherwise, the AMS shall perform a full network entry at the T-ABS.
[Remedy 3:]
[Change subclause 16.2.6.4.1.3 on line 61 of page 375 as follows:]
Change the text in 16.2.6.4.1.3 as follows:

With zone switch based handover, the context management process from serving R1 BS to the LZone of the T-ABS is specified in section 6.3.21.2.8.1. This section and its sub-sections describe the context mapping from the LZone to the MZone of the T-ABS during network reentry procedure in the MZone in the case of zone switch based handover, or context mapping from serving R1 BS to the T-ABS during network reentry procedure in the T-ABS in the case of direct handover.

The ARQ context and state machine associated with serving R1 BS or LZone shall not be used in MZone and may be discarded upon expiration of the ABS_Resource_Retain_Timer or completion of network reentry into MZone in both direct handover and zone switch cases. After the AMS completes network reentry into the T-ABS, the T-ABS initiates an AAI-DSC transaction to update ARQ parameters if ARQ is applied to the AMS. In this case, ARQ parameters for multiple service flows may be updated in a single AAI-DSC procedure using “Group Parameter Create/Change” parameter.
[Remedy 4:]
[Add the following texts after line 38 of page 253 (Table 737 AAI-DSC-REQ message): ]
Change Table 737 in 16.2.3.47.4 as follows:

	Field
	Size (bits)
	Value/Description
	Condition

	…
	
	
	

	If (ARQ parameters are needed) {
	
	
	Present when an ABS initiates AAI-DSC transaction with an AMS that has performed network reentry with the ABS from direct HO or zone switch handover

	  ARQ_WINDOW_SIZE
	16
	>0 and ((ARQ_BSN_MODULUS/2)
	Present if needed

	  ARQ_BLOCK_LIFETIME
	16
	0=Infinite
1-6553500(s (100(s granularity)
	Present if needed

	  ARQ_SYNC_LOSS_TIMEOUT
	16
	0=Infinite

1-6553500(s (100(s granularity)
	Present if needed

	  ARQ_RX_PURGE_TIMEOUT
	16
	0=Infinite

1-6553500(s (100(s granularity)
	Present if needed

	  ARQ_SUB_BLOCK_SIZE
	3
	Bit 0-2: encoding for selected block size (P), where the selected block size is equal to 2(P+3), 0(P(7. ARQ sub-block size is byte unit
	Present if needed

	  ARQ_ERROR_DETECTION_TIMEOUT
	16
	0=Infinite

1-6553500s (100s granularity)
	Present if needed

	  ARQ_FEEDBACK_POLL_RETRY_TIMEOUT
	16
	0=Infinite

1-6553500s (100s granularity)
	Present if needed

	}
	
	
	

	…
	
	
	


[Remedy 5:]
[Add the following texts after line 60 of page 141 (Table 690 AAI-NBR-ADV message): ]

Change Table 690 in 16.2.3.13 as follows:
	Field
	Size (bits)
	Value/Description
	Condition

	…
	
	
	

	  DCD configuration change count
	4
	This represents the 4 LSBs of the neighbor R1 BS’ current DCD configuration change count.
	Shall be present

	  UCD configuration change count
	4
	This represents the 4 LSBs of the neighbor R1 BS’ current UCD configuration change count.
	Shall be present

	  DCD_Info
	Variable
	The information from 1st neighbor R1 BS’ DCD message (Table 575)
	Shall be present only for 1st neighbor R1 BS

	  UCD_Info
	Variable
	The information from 1st neighbor R1 BS’ UCD message (Table 568)
	Shall be present only for 1st neighbor R1 BS

	  Delta_DCD
	Variable
	Delta encoding of DCD information (Table 575) that is different from the 1st neighbor R1 BS 
	Present if DCD information is different from that of 1st neighbor R1 BS

	  Delta_UCD
	Variable
	Delta encoding of UCD information (Table 568) that is different from the 1st neighbor R1 BS 
	Present if UCD information is different from that of 1st neighbor R1 BS

	…
	
	
	


-------------------------------  Text End  ---------------------------------------------------
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