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Clarifications on HO procedure (Section 16.2.6.3)
Stavros Tzavidas
Motorola
Introduction

Some parts of the text in the handover section need to be clarified and rearranged. This section has suffered from repeated edits and re-edits and some definitions have become scattered around in the paragraph with irrelevant text in between.
Specifically the parts of the text that need clarification are: 
a. Section 16.2.6.3.3 HO Preparation, page 282, lines 30-32: This paragraph originally described how the serving ABS may communicate with the target ABS. The only remaining text that describes that is now the first and last sentence of the paragraph. In between, someone has inserted language about the HO-CMD message and about femto ABSs, which is completely irrelevant and interrupts the flow of the text. 
b. Section 16.2.6.3.3 HO Preparation, page 282, line 59: The description of cancelling a HO is incomplete. 
c. Section 16.2.6.3.3 HO Preparation, page 283, line 1: “EBB” is a term that has NOT been defined anywhere in the document.

d. An important part of the definition of disconnect time has been removed. More specifically at the disconnect time the serving ABS stops sending DL data and providing regular UL allocations to the AMS. The word “regular” has been deleted. This is important because without the word “regular” the reader is lead to believe that no communication is possible with the serving ABS after disconnect time. This is incorrect. The serving ABS simply stops providing UL allocations that it would otherwise provide as part of the established SFs, e.g. unsolicited UL allocations for UGS flows. But if the AMS requests BW, the serving ABS will provide it. 

e. Section 16.2.6.3.4 HO Execution, page 283, line 62: The paragraph about resource retain time is out of order, and it destroys the flow of the text. This paragraph should be moved later in this section. 

Proposed Text
[Change 1: Modify paragraph 16.2.6, starting on page 275, as indicated below:]

16.2.6 MAC HO procedures
This subclause specifies the HO procedures for the AAI. An AMS/ABS shall perform HO using the proce​dures defined in 16.2.6. A Femto ABS shall follow the handover procedure described in section 16.4.8.
[Change 2: Modify paragraph 16.2.6.3.2, starting on page 282, as indicated below:]

16.2.6.3.2 HO decision and initiation
Either the AMS or the serving ABS may initiate handover. If the serving ABS defines trigger conditions for initiating handover, the AMS shall initiate a handover when one or more of the trigger conditions are met.

When HO is initiated by AMS, an AAI_HO-REQ message is sent by the AMS to start the HO procedure. In case of ABS initiated HO, HO preparation is performed before HO initiation, and an AAI_HO-CMD mes​sage is sent by the ABS to initiate the HO procedure. For ABS-initiated HO, an ABS shall set Polling bit to 1 in MCEH of the AAI_HO-CMD message. Upon receiving AAI_HO-CMD message the AMS shall acknowledge it according to the procedure defined in 16.2.22, so that the ABS confirms whether the AMS receives the AAI_HO-CMD message correctly or not.

During handover initiation, the serving ABS may indicate whether the AMS can maintain communication with the serving ABS while performing network reentry with the target ABS by setting the HO_Reentry_Mode in AAI_HO-CMD to 1. If the AMS is not expected to maintain communication with the serving ABS while performing network reentry in the target ABS, the HO_Reentry_Mode is set to 0.

The AMS shall not perform HO to a cell with Cell Bar bit=1 in its S-SFH. The “Cell Bar” bit, when set, indi​cates that an AMS should not perform network entry or re-entry to this cell. The AAI_HO-CMD message shall not include an ABS with cell bar bit =1.
16.2.6.3.3 HO Preparation

During HO preparation phase, the serving ABS communicates with target ABS(s) selected for HO. The AAI_HO-CMD message should not include an ABS with cell bar bit =1. A Femto ABS shall follow the handover procedure described in section 16.4.8. The target ABS may obtain AMS information from the serving ABS via backbone network for HO optimization.

During HO preparation phase, the target ABS may allocate a dedicated ranging code and dedicated ranging opportunity to the AMS via the serving ABS through the AAI_HO-CMD message, indicated by both Dedicated_Ranging_Code_Flag and Dedicated_Ranging_Opportunity_Flag. The dedicated code and opportunity is assigned to the AMS until the Ranging Initiation Deadline. The AMS may reuse the pre-assigned dedicate ranging code and opportunity during network re-entry. If the AMS fails to perform ranging before expiration of Ranging Initiation Deadline, it shall stop using the dedicated code and opportunity but randomly pick a ranging code if further ranging is necessary. The target ABS shall select the dedicated ranging code from the group of codes which are allocated for dedicated handover ranging purpose.

Information regarding AMS identity (e.g.STID) and security context should be pre-updated during HO preparation. Any mismatched system information between AMS and the target ABS, if detected, may be provided to the AMS by the Serving ABS during HO preparation. For AMS initiated HO, the ABS may detect an S-SFH mismatch by referring to the AAI_NBR-ADV change count of AMS included in AAI_HO-REQ message. In such case, the ABS should include mismatching delta SFH information in AAI_HO-CMD, or it should cancel the HO.

For ABS initiated HO, the AMS may detect an SFH mismatch by referring to the S-SFH change count included in the AAI_HO-CMD message. The AMS should not select a T-ABS with mismatched SFH information. If the AMS does not have the latest SFH for any of the T-ABS included in AAI_HO-CMD, the AMS it should cancel the HO by sending AAI_HO-IND with event code 0b011, the ABS should cancel the HO. If pre-allocated at target ABS, the serving ABS shall include an STID to be used at target ABS in the AAI_HO-CMD message. The pre-allocated STID shall be used in the target ABS by the AMS to communicate with the target ABS. The FIDs which are used to distinguish different connections are not updated during the handover procedure. If the network decides that certain service flow will not exist at the target ABS, this shall also be indicated in the AAI_HO-CMD message.

If HO_Reentry_Mode is set to 1, the serving ABS shall negotiate with the target ABS the EBB relevant HO parameters, hereby referred to as the “EBB HO parameters”. In the single carrier handover case, the EBB HO parameters include HO_Reentry_Interleaving_Interval, HO_Reentry_Interval and HO_Reentry_Iteration for the AMS to communicate with the serving ABS during network reentry, in which case HO_Reentry_Interleaving_Interval and HO_Reentry_Interval must be no less than the minimal values defined in AMS capability. The HO_Reentry_Interval defines the period during which an AMS performs network re-entry at the target ABS. Whereas the HO_Reentry_Interleaving_Interval defines the period during which an AMS performs normal data communication at the serving ABS after the HO_Reentry_Interval. In the multicarrier handover case, the EBB_HO EBB HO parameters include the carrier information in the target ABS for the AMS performing network reentry while continuing communication with the serving ABS concurrently.
The ABS shall not set HO_Reentry_Mode to 1 unless EBB Support was declared (set to 1) by the AMS in AAI_REG-REQ.

When only one target ABS is included in the AAI_HO-CMD message, the HO preparation phase completes when serving ABS informs the AMS of its handover decision via an AAI_HO-CMD message. When multiple target ABSs are included in the AAI_HO-CMD message, the HO preparation phase completes when the AMS informs the ABS of its target ABS selection via an AAI_HO-IND message with HO Event code 0b000. The AAI_HO-CMD message shall include Action Time of each target ABS for the AMS to start network reentry. The AAI_HO-CMD message shall also include a Disconnect Time Offset for each AMS to calculate disconnect time for each candidate target ABS which is the time instant when the data communication with the Serving ABS will be terminated. Disconnect time is the time when the Serving ABS expects the AMS to switch to a Target ABS. At disconnect time the Serving ABS will stop sending DL data and stop providing any regular UL allocations to the AMS. When HO_Reentry_Mode is set to 0, the Disconnect Time will be (Action time - Disconnect Time Offset). For HO_Reentry_Mode = 1, Disconnect time will be (Action time + Disconnect Time Offset).

The serving ABS may reject an AMS initiated handover by transmitting the AAI_HO-CMD message with mode set to 0b10. In this case, the serving ABS shall not include any candidate target ABS as described in 16.2.6.3.4. If the ABS chooses to accept the handover, it shall set Mode in the AAI_HO-CMD to 0b00. If the ABS sets Mode to 0b00, it may include zero, one or more target ABS in the AAI_HO-CMD message. The ABS may include candidate target ABSs requested by the AMS in the AAI_HO-REQ message and/or alternate candidate ABSs not requested by the AMS.

[Change 3: Modify paragraph 16.2.6.3.4, page 283, as indicated below:]

16.2.6.3.4 HO Execution

HO execution starts with AAI_HO-CMD message and ends at AMS's beginning to perform network reentry at Action Time. If HO_Reentry_Mode is set to 0, the serving ABS stops sending DL data and providing regular UL allocations to the AMS after the disconnect time derived from Action Time and Disconnect Time Offset included in the AAI_HO-CMD message or upon receiving AAI_HO-IND with HO Event Code 0b10, whichever occurs first. If HO_Reentry_Mode is set to 1, the serving ABS stops sending DL data and providing regular UL allocations to the AMS after the disconnect time, upon receiving AAI_HO-IND with HO Event Code 0b010 or after receiving HO completion confirmation from target ABS, whichever occurs first.

If HO_Reentry_Mode is set to 0, at the Disconnect Time, the serving ABS shall start the Resource Retain Timer counting down from value Resource_Retain_Time provided by ABS in AAI_REG-RSP or AAI_HO-CMD messages.

The default Resource_Retain_Time indicated in AAI_REG-RSP is used unless AAI_HO-CMD provides Resource_Retain_Time. If AAI_HO-CMD includes Resource_Retain_Time, the value included in AAI_HO-CMD shall be used instead of the value included in AAI_REG-RSP. The serving ABS shall retain the context of the AMS including connections, states of MAC state machine, and untransmitted/unacknowledged data associated with the AMS for service continuation until the expiration of the Resource_Retain_Time.

If the AAI_HO-CMD message includes only one target ABS, the AMS shall execute the HO as directed by the ABS, unless, during HO execution or network reentry, the AMS finds that the target ABS is unreachable. The serving ABS defines conditions based on which the AMS decides if it is unable to maintain communication with the serving ABS. If the AMS decides, based on these conditions, that it cannot maintain communication with the serving ABS until the expiration of Disconnect Time, the AMS may send an AAI_HO-IND message with HO Event Code 0b010 to the serving ABS. If the AAI_HO-CMD message includes more than one target ABSs, the AMS shall select one of these targets and inform the S-ABS of its selection by sending an AAI_HO-IND message with HO Event Code 0b000 to the S-ABS before the expiration of Disconnect Time. The serving ABS should prioritize the HO candidates by presenting the candidate ABSs in descending order of priority in the AAI_HO-CMD message.

The serving ABS defines conditions based on which the AMS decides when a target ABS among those that are included in the AAI_HO-CMD message is unreachable. These conditions are defined as triggers with action code 0x4, as specified in section 16.2.6.2.

If all target ABSs included in the AAI_HO-CMD message are unreachable (as defined in this section) or if the AAI_HO-CMD message includes no target ABS, and if the AMS has a preferred target ABS it shall inform the serving ABS of its preferred target ABS by sending the AAI_HO-IND message with HO Event Code 0b001 prior to expiration of Disconnect Time.

If a serving ABS receives the AAI_HO-IND message with HO Event Code 0b001, it shall respond to the AMS by sending the AAI_HO-CMD message with target ABSs which may include the target ABS proposed by the AMS in the AAI_HO-IND message. The AMS shall wait to receive the AAI_HO-CMD message until expiration of Disconnect Time unless the AMS cannot maintain communication with the serving ABS (as defined in this section). If the AMS cannot maintain communication with the serving ABS, it may proceed to its preferred target ABS after sending the AAI_HO-IND message with its preferred target ABS to the serving ABS. If after receiving a second AAI_HO-CMD message none of the target ABSs proposed by the serving BS are reachable by the AMS, the AMS may proceed to its preferred target ABS. If the AMS has no preferred target ABS to include in the AAI_HO-IND message, it may perform HO cancellation as described in section 16.2.6.3.6.

An AMS may request bandwidth for the residual data in the buffer before the Disconnect Time. The serving ABS may send information about any unallocated requested bandwidth to the target ABS over the backhaul so that the target ABS may allocate uplink resource immediately after receiving the dedicated ranging code from the AMS or after Action Time if CDMA ranging is omitted when the seamless HO is enabled.

If HO_Reentry_Mode is set to 0, at the Disconnect Time, the serving ABS shall start the Resource Retain Timer counting down from value Resource_Retain_Time provided by ABS in AAI_REG-RSP or AAI_HO-CMD messages.

The default Resource_Retain_Time indicated in AAI_REG-RSP is used unless AAI_HO-CMD provides Resource_Retain_Time. If AAI_HO-CMD includes Resource_Retain_Time, the value included in AAI_HO-CMD shall be used instead of the value included in AAI_REG-RSP. The serving ABS shall retain the context of the AMS including connections, states of MAC state machine, and untransmitted/unacknowledged data associated with the AMS for service continuation until the expiration of the Resource_Retain_Time.


  


