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1 Introduction

This contribution proposes text for section “10.x. Mobility Management” in Project 802.16m System Description Document (SDD)[1] based on the ToC for HO SDD text[2] proposed by the Handover AHG.

2 Text Proposal
Black: original text; red: removed or modified text; blue: new text
---------------------------------------------------------Start of the text--------------------------------------------------

10.3 Handover

10.3.1 Network topology acquisition

10.3.1.1 Network topology advertisement

A BS periodically broadcasts the system information of the neighboring BSs using MOB_NBR-ADV message. The BS formats MOB_NBR-ADV message based on the cell types of neighbor cells, in order to achieve overhead reduction and facilitate scanning priority for MS. MOB_NBR-ADV message includes neighbor 16m BS identifier [as well as sector information]. MOB_NBR-ADV message does not include information of neighbor femto cells. Special handling of neighbor information of femto cell is described in section 10.3.4
The ability to unicast Neighbor BS system configuration is FFS. 
10.3.1.2 Scanning Procedure

The scanning procedure provides the opportunity for the MS to perform measurement of the neighboring cells for handover decision. The MS may use current or negotiate new unavailable intervals to perform scanning. In addition, the MS may perform scanning procedure during its active cycle without interrupting its communication with the serving BS if the MS supports such capability. 
MS selects the scanning candidate BSs by information obtained from MOB_NBR-ADV or information cached in the MS, or instructed by BS. The BS or MS may prioritize the neighbor BSs to be scanned based on various metrics, such as cell type, loading, RSSI and location.  

MS measures the selected scanning candidate BSs and reports the measurement result back to the serving BS. The serving BS defines triggering conditions for MS sending scanning report is FFS. 
10.3.2 Handover Process

10.3.2.1 HO Framework

The handover algorithm is a network-controlled, MS-assisted handover. Although handover procedure may be initiated by either MS or BS, the final HO decision and target BS(s) selection are performed by the serving BS or the network. MS may execute the HO as directed by the BS or cancel the HO procedure through HO cancellation message. The network re-entry procedure with the target BS may be optimized by target BS possession of MS information obtained from serving BS over the backbone network.
The handover procedures are divided into three phrases, namely, HO initialization, HO preparation and HO execution. When HO execution is complete, the MS is ready to perform Network re-entry procedures at target BS. In addition, HO cancellation procedure is defined to allow MS cancel a HO procedure. Figure 1x shows a general call flow for handover. 
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Figure 1x General HO Call Flow
Handover procedure can be divided into two procedures. While connecting to the serving BS, MS may perform handover initiation, preparation and execution. After reaching the target BS, MS performs network re-entry procedure. Figure 1x shows a general call flow for the HO.
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Figure 1x. A general call flow for HO
10.3.2.1.1 Break-before-Entry Handover
In break-before-entry handover the serving BS stops exchanging data with MS once it receives handover indication from the MS. The MS, after sending the handover indication to the serving BS, performs network reentry to the target BS.
10.3.2.1.2 Entry-before-Break Handover
In entry-before-break handover, the MS performs network reentry with the target BS while still staying connected with the serving BS for data transmission.
10.3.2.2 HO Procedure

10.3.2.2.1 HO initiation 
Handover procedure may be initiated by either MS or BS and controlled by the BS. When handover is initiated by the MS, the serving BS defines the triggers and conditions based on which the MS initiates a handover. When multiple triggers and conditions are defined, the serving BS uses combination of multiple conditions to trigger HO initiation is FFS. A HO initiation message (i.e. MOB_MS-HOREQ or MOB_BS-HOREQ) is sent by the originator of the handover to start the HO procedure. 
In case of BS initiated HO, HO initiation and HO preparation phases are carried out together. 
10.3.2.2.2 HO preparation
10.3.2.2.2.1 Break-before-Entry HO Preparation
During HO preparation phase, the serving BS selects and communicates with target BS(s) for HO. The target BS may obtain MS information from the serving BS via backbone network for HO optimization. Ranging with target BS during HO preparation is FFS. If ranging with target BS not performed during HO preparation, dedicated ranging resource (e.g. code, channel, etc.) at target BS may be reserved for the MS to facilitate non-contention-based HO ranging. Information regarding MS identity (e.g. TEK, MS logical IDs STID, FIDs
, etc.), may be pre-updated during HO preparation. [MS may request for bandwidth based on its buffer status during HO preparation.] Any mismatched system information between MS and the Target BS, if detected, may be provided to the MS by the Serving BS during HO preparation.
HO preparation phase completes when serving BS informs the MS of its handover decision via a HO commend message (i.e. MOB_BS-HORSP or MOB_BS-HOREQ). The message might include dedicate ranging resource allocation and pre-allocations for MS at target BS for optimized network re-entry. 
10.3.2.2.2.2 Entry-before-Break HO Preparation
In addition to the operations as described in Section 10.3.2.2.2.1, the MS may use current sleep intervals or negotiate new sleep intervals with the serving BS for the exchange of network re-entry signaling with the target BS. The new sleep intervals used for communication with the target BS is independent from the power saving class. The serving BS informs target BS of the sleep intervals of the MS used for network reentry signaling.
10.3.2.2.3 HO execution
10.3.2.2.3.1 Break-before-Entry HO Execution 
MS indicates to the serving BS the start of network re-entry procedure with the target BS via a HO indication message (i.e. MOB_HOIND). Upon receiving HO indication message from MS, serving BS stops allocating resources to MS for data transmission.
10.3.2.2.3.2 Entry-before-Break HO Execution 

After HO is initiated, the MS performs network re-entry with the target BS while still staying connected with the serving BS. The MS and the serving BS continue to exchange data during HO execution. Upon completion of network re-entry (as described in Section 10.3.2.3) with the target BS, the MS terminates the service with the serving BS and finishes the HO process. Multiplexing of network re-entry signaling with target BS and data communications with serving BS can be done as follows: 

· The MS uses sleep and active intervals with the serving BS for HO. During sleep intervals, the MS and the target BS exchange network re-entry signaling. During listening intervals, the MS and the serving BS continue to exchange data frames.
· If allowed by the MS capability, the MS may maintain normal communication with the serving BS while concurrently performing network re-entry signaling with the target BS. 
10.3.2.2.4 HO cancellation
After HO is initiated, the MS may cancel HO at any time by sending a HO cancellation message to the serving BS. After the HO cancellation message is processed, the MS and serving BS resume their normal operation. The dedicated ranging code assignment for transmitting HO cancellation message is FFS. 
10.3.2.3 Network Re-entry 
10.3.2.3.1 HO Ranging procedure
If a dedicated ranging code is assigned to the MS by target BS, the MS transmits the dedicated ranging code to the target BS during network re-entry. If a ranging channel is scheduled by the target BS for handover purpose only, the MS should use that ranging channel in order to avoid excessive multiple access interference. MS authentication through HO ranging is FFS. For HO ranging without MS authentication, upon reception of the dedicated ranging code, the target BS should allocate uplinks resources for RNG-REQ message and UL data if needed.
Ranging with target BS prior to network re-entry is FFS. When the MS handovers to the target BS, ranging may be omitted if ranging is performed prior to network re-entry and the ranging parameters are valid. 

10. 3.2.3.2 Network Re-entry Procedure

Network re-entry procedure at the target BS, i.e. capability negotiation, authentication, registration, connection establishment, can be omitted if the target BS contains the necessary context information of the MS. The mechanism to authenticate the MS at the target BS is FFS. When HO ranging without MS authentication is performed with the target BS, MS sends RNG-REQ upon receiving UL allocation. When RNG-REQ message is received from the MS, the target BS responds with a RNG-RSP. While sending the RNG-RSP message, the target BS may send the MS downlink data simultaneously. Handover procedure completes with successful transaction of RNG-REQ/RSP message if the rest of network re-entry procedures are omitted. 
----------------------------------------------------------End of the text----------------------------------------------------
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�[Modified by Jaehyuk] I think that terms STID & FID in the chair’s draft version are much clearer than term MS logical IDs. I cannot understand what MS logical IDs are.
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