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Text Proposal on Reliable HO procedure 
Inuk Jung, Kiseon Ryu, Ronny Yongho Kim

LG Electronics, Inc.
1. Introduction

This document captures the proposed text on the Handover Section. The objective of this contribution is to amend ambiguous HO signaling procedure that may cause the AMS or the ABS to misleadingly proceed in action upon HO message loss.
2. Motivation and Problem Statement
In case a HO message has been lost without any acknowledgment of the receiver side, the HO procedure can go wrong, leaving the ABS and AMS to proceed differently in unsynchronized manner. This is no problem during the HO execution phase. However, upon a BS initiated HO, if the AAI_HO-CMD is sent but not received by AMS without any acknowledgment, the AMS will be served until disconnect time, but will not be allocated any DL/UL resource after that. AMS will not know what happened and such state is not described in the specification.
HARQ with Local NACK may be used to cover such message loss, but its usage is optional and also is assumed to be not easy to implement, so this may not always prevent the loss of AAI_HO-CMD message.
In case of MAC level ACK, the assumption is that such MAC level ACK will be mandatory, which may worsen the case of AAI_HO-CMD loss. In other words, the BS will re-transmit the AAI_HO-CMD when no ACK has been received by AMS, which also implies a new setting for action/disconnect time or any dedicated CDMA ranging (SBS-TBS negotiation) etc. Furthermore, in case the disconnect time may expire during such 2/3 way acknowledgement exchange. In such case, shall the AMS just perform network re-entry while S-ABS continuously retransmitting AAI_HO-CMD until HO-FAIL is received by T-ABS via backhaul? 
Such case is shown in Fig 1.
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Figure 1. Unreliable HO state call flow in case of AAI_HO-CMD loss
3. Proposal of HO Reliability
As mentioned above, we propose a simple way to avoid such complicated ACK procedure. Fig. 2 describes the HO procedure with the proposed HO reliability procedure.
Furthermore, this procedure describes behavior of ABS in case it detects a HO fail case by receiving a HO-FAIL from the T-ABS or not receiving the expected HO-COMPLETE message.
If HO-CMD is not successfully transmit to the AMS, the ABS constantly retransmits the HO-CMD message. Rather than continous retransmission of HO-CMD, it is overhead efficient to retransmit it upon solid confirmation (receiving HO-FAIL or not receiving expected HO-COMPLETE message)
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Figure 2. HO call flow with reliability support
Since the ambiguity originates from how to act upon expiry of disconnect in case AMS did not successfully receive AAI_HO-CMD from ABS, the ABS shall assume that AMS has successfully received the AAI_HO-CMD and proceed as normal (stop DL/UL allocation after disconnect time).
If AMS did not successfully receive the AAI_HO-CMD message, the T-ABS will report HO-FAIL to S-ABS after the ‘HO ranging initiation deadline’ expires. However, during this period, the AMS will experience interruption.
Upon receiving HO-FAIL from T-ABS, the S-ABS will check the presence of AMS via the ‘AAI_CHK-REQ’ (AMS Check Request). Upon receiving the ‘AAI_CHK-RSP’ (AMS Check Response) the AMS responds with ‘AMS presence check signal-RSP’ which allows the AMS to resume data exchange and further HO coordination.

4. Proposed Text
On the 80216m_D1, page 97 line 27, add proposed text in 15.2.5.10.4 as follows:
--------------------------------------------------Start of the Text----------------------------------------------------

15.2.5.10.4 HO Execution
…
If the AAI_HO-CMD message includes no target ABS, or if all the target ABSs that are included in the AAI_HO-CMD message are unreachable as defined above, the AMS shall inform the serving ABS of it's preferred target ABS by sending the AAI_HO-IND message with code 2 before expiration of Disconnect Time. If a serving ABS receives the AAI_HO-IND message with code 2, it shall respond to the AMS by sending AAI_HO-CMD with a target ABS which may include the target ABS proposed by the AMS in the AAI_HO-IND message. The AMS shall wait until receiving the AAI_HO-CMD message before expiration of Disconnect Time unless the AMS cannot maintain communication with the serving ABS as defined above. If the AAI_HO-CMD message includes no target ABS, the Disconnect Time defines the deadline by which the AMS shall respond by sending AAI_HO-IND to the serving ABS.
 Upon receiving HO-FAIL notification from the T-ABS or upon the expiration of the ‘HO ranging initiation deadline’ timer, which ever comes first, the S-ABS shall retransmit the AAI_HO-CMD message. If S-ABS does not receive the response message, it shall assume this as a HO drop case.

An AMS may request bandwidth for the residual data in the buffer before the expiration of Action 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.
---------------------------------------------------End of the Text----------------------------------------------------
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