TSG-RAN Working Group 2 meeting #56bis

R2-070029
Sorrento, Italy, 15th Jan. – 19th Jan., 2007
Source:
ZTE
Title:





intra-LTE handover procedure by using dedicated signature
Agenda item:
5.5.1
Document for:
Discussion for approval
1. Introduction
In RAN2#56 meeting it was concluded that UE accesses the target cell via contention-based RACH at least for NRT service, but the use of dedicated resources for accessing the target cell in a contention-free manner is FFS. This document intend to propose that UE access the target cell via contention-free RACH by using dedicated signatures. And some related aspects are discussed.
2. Rationale
If contetion-based RACH is used for inter-eNB handover, handover delay mainly result from two factors i.e. time to wait for access slot and possible back off due to collision. To use dedicated signature in the random access procedure collision can be avoided and no back off is needed. Dedicated signatures will be reserved in advance e.g. via O&M operation based on estimation of handover traffic load. The set of non-reserved signatures will be broadcasted through BCCH information which is used for purpose other than non-synchronized handover. Once a reserved signature is assigned to one specific UE, it will not be re-assigned until target eNB make sure that handover successed or failed. If target eNB failed to assign a reserved signature due to e.g. extreme case such as bus or train run through cell border UE will be notified that it can access the target cell by using non-reserved signatures through handover command message.
Proposal 1: to use dedicated signature in the random access preabmle to avoid collision. Dedicated signature is reserved,  assigned and released by the target eNB.
3. Discussion
3.1. optimization of UL allocation

If target eNB know nothing about the propogation condition between UE and itself, it will send the access grant message (message 5a) and allocate the uplink resource based on the assumption that UE always locate at the cell edge. Otherwise coverage can not be guaranteed. That’s why many companies propose to contain CQI in the random preamble. If dedicated signature is used in the random preamble, the CQI is not valid anymore because dedicated signature is reserved in advance but not selected temporarily by the UE. But CQI is still needed especially when UE switch between two cosited neighboring cells. On the other hand, if dedicated signature is used in the random preamble measurement information e.g. path loss between UE and target eNB can be used for the target eNB itself. This is because 1st when source eNB decide to chose one eNB to be target eNB, related measurement information from UE can be available in most case. And it can be transferred from source Enb to target eNB in the context data message (message 2); 2nd target can use the measurement information in time just after identifying UE when UE send random access (message 5) by mapping the used signature to C_RNTI. Since measurement information is more accurate compared to CQI, more resource e.g. transmission power or even resource block can be saved.
Proposal 2: to transfer UE’s measurement such as path loss from source eNB to the target eNB to optimize the way to send access grant( message 5a) and UL alloction for UE.
3.2. SFN time difference
UE can measure SFN time difference easily without decodeing SFN of the target eNB. This is because most handover decision is made based on the measurement report from UE. While UE can not send measurement report of one eNB without getting downling synchronization with it and decoding cell ID from reference signal. Since the duration between measurement report and handover command is short enough SFN time difference will be kept almost not changed after being reported to the source eNB by UE. And UE can use it to estimate the “starting time” i.e. the next access slot immediate after handover command messsage. So interruption time in user plane will be reduced to the minimum though some delay in control plane maybe introduced due to waiting for access slot.
When source eNB receive the SFN time difference it can also estimate when the UE will leave source eNB. And based on that estimation source eNB can decide when to stop downlink transmission and turn to forwarding data from source eNB to target eNB. In recent email discussion point 8 (DL packet handling at handover) most companies prefer to use explicity polling when handover is initiated by RRC. This kind of estimation can also help the polling procedure. Regarding signalling overhead, SFN time difference may not be included in period measurement report.
Proposal 3: SFN time difference is contained in the measurement report which help source eNB to decide when to stop downlink transmission and start data forwarding

3.3. path switch
In [1] section 13.6.2, Figure 13.6.2 -1:
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Figure 13.6.2 -1: U-Plane interruption involved in the intra-MME/UPE HO procedure in E-UTRAN
If there is much less or even no forwarded data from source eNB, more interruption time in user plane will be introduced due to path switch. If content-based RACH procedure is used path switch can be done only after target eNB has received handover complete message. Because UE id included within the message can be used to identify UE. Furthermore it also means UE has completed uplink synchronization after receiving TA.
When dedicated signature is used UE can be identified after target eNB receive handover access message by mapping used signature sequence to C_RNTI. At that time downlink transmission may not work because UE has not complete uplink synchronization but it does not prevent target eNB to ask MME/UPE to switch path. So target eNB can wait for handover complete message and downlink packet data in parallel. Thus reduce the interruption time in user plane.
Proposal 4: path switch is done immediately after UE access the target eNB.
4. Conclusion 
From above discussion ,we propose:
Proposal 1: to use dedicated signature in the random access preabmle to avoid collision. Dedicated signature is reserved,  assigned and released by the target eNB.
Proposal 2: to transfer UE’s measurement such as path loss from source eNB to the target eNB to optimize the way to send access grant( message 5a) and UL alloction for UE.
Proposal 3: SFN time difference is contained in the measurement report which help source eNB to decide when to stop downlink transmission and start data forwarding
Proposal 4: path switch is done immediately after UE access the target eNB.
5. Text proposal for 36.300
10.1.2
Mobility Management in LTE_ACTIVE

10.1.2.1
Handover

The intra E-UTRAN HO in RRC_CONNECTED state is UE assisted NW controlled HO, with HO preparation signalling in E-UTRAN. The figure below depicts the basic handover scenario where neither MME nor UPE changes:
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Figure 10.1.2.1: Intra-MME/UPE HO

Below is more detailed description of the intra-MME/UPE HO procedure:

1
UE is triggered to send MEASUREMENT REPORT by the rules set by i.e. system information, specification etc. 

2
Source eNB makes decision based on MEASUREMENT REPORT and RRM information to hand off UE. The eNB prepares target eNB for handover and passes relevant information in the Handover Request. Relevant information includes the QoS profiles of the SAE bearers , possibly the AS configurations of these bearers (FFS) and path loss between UE and target eNB.

3
Target eNB prepares HO with L1/L2 and responds to source eNB by providing new C-RNTI and possibly some other parameters i.e. access parameters, SIBs, signature sequence etc.  After reception of accepted preparation of HO, source eNB starts forwarding data packets to target eNB.

4
UE receives HANDOVER COMMAND with necessary parameters i.e. new C-RNTI, possible target eNB SIBs, signature sequence etc. It is probable that UE needs to acknowledge reception of the HO COMMAND with RLC acknowledgment procedure.

5a
UE performs synchronisation to target eNB and then starts acquiring UL timing advance by sending random access containing reserved signature. 
5b
UE location information is updated to MME/UPE in order to enable UPE to forward packets directly to target eNB after identifying UE
6
Network responds with UL allocation and timing advance. These are used by UE to send HANDOVER CONFIRM to the target eNB, which completes handover procedure for the UE. It is probable that NW needs to acknowledge reception of the HO CONFIRM with RLC acknowledgment procedure.

7a
Target eNB informs success of HO to source eNB, which can then clear already forwarded data from its buffers. Source eNB still continues forwarding UE data if it has some in its buffers or if UPE still forwards data to it.
The handling of outstanding uplink and downlink data upon inter-eNB handover is described in 9.1.7.
6. reference
[1] 25.912 V020
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