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Handover Framework for 802.16m
Stavros Tzavidas
Motorola
Introduction
The current standard (802.16e as well as the extensions currently introduced in Rev2) offers a large number of options regarding handover (HO) initiation and execution, thus creating a large number of ambiguous scenarios. It is desirable to simplify the handover procedures in order to reduce ambiguity, reduce network complexity and enable simple and flexible network architectures. This contribution proposes a framework for handover procedures in 802.16m. 
We use the following abbreviations: “S-BS” for Serving Base Station, “N-BS” for Neighboring Base Station, “MS” for Mobile Station and “HO” for Handover. Furthermore, the term “unavailability interval” is used to describe a time period during which the MS is not required to monitor transmissions from the S-BS. These can be explicitly allocated by the S-BS (similar to sleeping/scanning intervals in 802.16e). The specific mechanism that the MS uses to determine unavailability intervals is left for further study (FFS).

The overall goal is to introduce a network-controlled, MS-assisted handover algorithm. 
The proposed framework includes the following elements:
· Scanning

· MS scans neighbor BSs and reports scan results to S-BS.
· N-BSs on same frequency as S-BS: MS can scan while simultaneously monitoring transmissions from S-BS. 
· N-BSs on different frequency: MS may be capable of scanning while simultaneously monitoring transmissions from S-BS. Otherwise MS may use any unavailability interval.
· S-BS defines triggers based on which the MS sends scan reports to the S-BS. 
· Poll for scan report: BS can request (poll) the MS to send a scan report with the latest scanning results at any time
· HO initiation

· BS-initiated HO shall be supported by the MS
· MS-initiated HO: S-BS defines HO triggers based on which the MS initiates a HO. 
· HO execution

· Upon HO initiation S-BS controls:
· Final T-BS(s) selection
· Timing of HO (when the MS will disconnect from S-BS). Upon reception of HO message MS has specific deadline to execute HO.
· Whether HO-IND will be sent or not (via an appropriate flag in BSHO-REQ/RSP)

· HARQ is used for all HO messages to ensure reliability of reception
· HARQ ACK provides acknowledgement for BS HO message (e.g BSHO-REQ/RSP)
· State transfer during HO

· HARQ state transfer (HARQ continuation) at T-BS shall be possible to ensure continuation of service
· Maintain PDU sequence numbers and all relevant HARQ parameters
· Granular and binding signaling covering state transfer parameters
· Example: HO process optimization is no longer simply informational
· Network Re-entry at target BS

· The exact algorithm for fast network re-entry at T-BS is for further study (FFS). 
Proposed Text Changes
[add the following subsection in Section 10 “Medium Access Control Sub-layer” on page 24 of 802.16m-08/003r3]

10.x Handover Framework

The handover procedures that are supported are depicted in the following figures. 
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Figure X Neighbor Scanning Procedure

MS is capable of scanning N-BS(s) on the same frequency as S-BS while simultaneously monitoring transmissions from S-BS. The capability of the MS to scan N-BS(s) on different frequencies while monitoring S-BS transmissions is FFS. The MS may use any unavailability interval at the S-BS to scan N-BS(s).

The serving BS defines triggers/conditions based on which the MS should send a scan report the S-BS (specific mechanism for trigger definition is FFS). The S-BS can also request (poll) the MS to send a scan report at any time. 
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Figure X Handover Initiation and Preparation
The supported algorithm is BS-controlled, MS-assisted handover. The S-BS can initiate a handover at any time. The S-BS can also enable handover initiation by the MS. When HO initiation by the MS is enabled, the S-BS defines the triggers/conditions based on which the MS initiates a handover (specific mechanism for trigger definition is FFS). 
When a handover is initiated, the S-BS (possibly via backbone communication with other BSs) decides on the target BS(s) and the timing of the handover. The S-BS sends to the MS a handover command message which contains the following information: 

· Selected T-BS(s)

· HO execution time

· Flag to indicate if HO-IND is required 
· Granular and binding signaling for state transfer parameters
· HARQ continuation 
· Other items are FFS

· Other parameter updates related to fast-network re-entry at T-BS
When multiple target BS(s) are specified in HO command, and HO indication is requested by S-BS, the MS may select a target BS in HO-IND.

At the time specified by the HO execution time parameter the S-BS stops data allocations for the MS. The MS disconnects from the S-BS and begins fast network re-entry procedure at the T-BS. The specific fast network re-entry procedure is FFS.
HARQ is used for all HO messages to ensure reliability of reception.
S-BS may communicate with other BSs via the backbone and makes final decision on:
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S-BS defines triggers for sending scan reports (specific message TBD)








N-BS in same frequency: MS scans without temporarily disconnecting from S-BS





N-BS in different frequency: MS can use any unavailability interval to scan. Specific mechanism for requesting and scheduling unavailability intervals is FFS 








SCAN-REPORT


(when trigger condition satisfied)








Poll for scan report








SCAN-REPORT





HO-IND


(if requested by S-BS)








MS disconnects from S-BS and begins fast network re-entry at T-BS 


(specific algorithm FFS)





Exact MAC management messages to be used are FFS
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(S-BS stops data allocations for MS after this time)








HARQ is used for all HO messages


Exact MAC management messages to be used are FFS












  


