TSG-RAN Working Group 2 meeting #58bis

R2-071751
Kobe, Japan 7th May – 11th May, 2007
Source:
ZTE
Title:





non-synchronized handover procedure
Agenda item:
11.4.1
Document for:
Discussion for approval
1. Introduction
Currently there is a “start time” in the handover command message which define when shall UE stop communicating with source eNB and tune to target eNB. it is a sort of synchronized handover. This document intend to propose that in LTE a non-synchronized handover is more reasonable in terms of handover delay and signalling overhead.
2. Discussion
Source eNB needs mainly two parameters to estimate a start time: one is SFN timing difference between source eNB and target eNB and another is RACH scheduling information e.g. interval of RACH channel and position of random access slot in radio frame. One way to get SFN timing difference is to exchange real time difference (RTD) between eNBs just as GSM does. But in GSM system this way is rarely used in field. Another way is to include the SFN timing difference in measurement report just as it works in UMTS system.
Upon handover to read RACH scheduling information temporarily from BCH information will introduce extra handover delay. So RACH description information including scheduling information will be contained in handover command message. Since the handover command message is encapsulated in a transparent container, source eNB can’t get the RACH scheduling information unless “look into” the transparent container which makes the container not transparent anymore. Target eNB could also attach the RACH scheduling out side of the transparent container. Anyway to convey the RACH scheduling either increase the signalling overhead in X2 interface or introduce processing complexity.
The estimated start time may not be so accurate because the estimation always happens before the start time is delivered to UE within handover command message. While the transmission delay of handover command is variable due to HARQ retransmission. assuming HARQ@ 1st 30% BLER is taken for transmission. In order to obtain more than 97.2% success possibility, at least 2 retransmissions are needed. since start time is estimated before Handover Command message is transmitted, source eNB has to adopt a pessimistic value for all cases. Assuming HARQ RTT is 5ms, for 70% users about 10ms is over-estimated. Since RACH slot interval is predefined, at least extra 10ms will be introduced if UE missed the right random access slot due to the over-estimation. And 20ms is also possible if RACH interval is 20ms.
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Figure 1

In figure 1 Handover Command (HO CMD) is sent in frame No. 107. Because source eNB always estimate the start time in a pessimistic way, it will think HO CMD will be received just after frame No. 108. so frame No. 41 of target eNB will be missed which result in a start time of frame No. 43. thus extra 20ms delay is introduced.
Based on above discussion we can see the main problem for synchronized handover scheme is:

· extra handover delay equal to RACH interval 

· signalling overhead in radio interface and X2 interface and processing complexity in source eNB
3. Proposal 

Actually the start time is not necessary because UE can do it by itself. UE can get RACH scheduling information naturally in the Handover Command message. And UE can know SFN timing difference during measurement. First UE can know the frame boundary of target eNB through cell search procedure by identifying SCH timing. And UE then can read the SFN in P_BCH. In Figure 1 UE know the “corresponding SFN” in target eNB is frame No. 38 when it send measurement report to source eNB in frame No. 104 as well as the SFN offset between these two frames. 
When UE receives the HO CMD e.g. in Figure 1 in frame No. 107, it will know that next random access slot is in frame No. 41 by reading RACH scheduling information in the message. And then UE can estimate whether it is still in time to tune to target eNB or just waiting for the next access slot. In Figure 1, UE decide to tune to target eNB immediately. So compared to synchronized handover scheme 20ms extra delay is saved.
if there is no start time is defined between source eNB and UE, source eNB has to decide when to forward PDCP SDUs. Many company believe that explicit polling scheme can be used to synchronize downlink RLC status. If source eNB does poll after sending Handover Command, it will forward PDCP SDU after RLC status report is received or related timer expires. If no polling is used source eNB forward PDCP SDU immediately after Handover Command message is sent because source eNB can not make sure when UE will be leaving for target eNB. in both case downlink transmission will be stopped after start of data forward while uplink transmission will not be stopped until UE decide to leave source eNB i.e. source eNB will keep receive uplink transmission during handover procedure.
4. Conclusion 
Since UE can get SFN timing difference between source eNB and target eNB during measurement and UE can also get RACH scheduling information in Handover Command, “start time” in Handover Command message is not necessary i.e. UE can decide by itself when to stop communicating with source eNB and tune to target eNB. thus signalling over radio interface and X2 interface can be saved and possible extra handover delay is eliminated.
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