
3GPP TSG-RAN2 Meeting #56


R2-063556
Riga, Latvia, 6th to 10th of November 2006.

Title:
[DRAFT] LS on Synchronization at handover
Response to:
none
Release:


Work Item:
RANFS-Evo
Source:
RAN2
To:
RAN1
Cc:
RAN4
Contact Person:


Name:
FISCHER Patrick
Tel. Number:
+33 1 41 59 93 11
E-mail Address:
pfischer@lge.com
Attachments:
none.
1. Overall Description:

In RAN2#56 the handover between ENodeBs in LTE for a UE in active mode as been discussed, especially the alternatives for the UE to obtain valid timing advance information for the target cell. During the discussion two cases have been distinguished:
When the UE has no valid TA for the target cell and transmits a preamble to obtain TA from the target cell:

Alternatives to obtain the timing advance discussed in this case are: 
1. Once that the UE has received the Handover Command from the source cell.
· On the RACH also used for initial connection. This solution was agreed as the basic solution
· Using a reserved “RACH” signature sharing the same time/frequency resources as the normal RACH
· Reserved for use at a single time instant
· Reserved for use during a time period
2. Before the UE has received the Handover Command from the source cell.
· On the RACH also used for initial connection.

Another case that has been discussed is when the TA can be obtained without the transmission of a dedicated preamble
Then the Handover Command complete could be sent directly:
1. On UL-SCH
· Scheduled in target cell or in the Handover Command
2. Using a scheduling Request channel

Methods for which the TA can be obtained without the transmission of a dedicated preamble have been discussed, and RAN2 would like to have some more understanding on the following possibilities:
A) The case of a small cell.
It was stated that for small cells timing advance is not necessary and can be set to a fixed value. 

Question 1:

For which cell sizes can the timing advance value be set to zero?
B) Same ENB & antenna location

Question 2:

Is it possible to reuse the former timing advance value in the case that the antenna location is the same (i.e. intra ENodeB handover)?
C) In the case that source and target E-NodeBs are synchronized, or if their time difference can be known in advance and this difference is made aware to the UE, the UE might be able to calculate the timing advance for the target ENodeB based upon the timing advance of the source ENodeB, measurements on the target ENodeB and known time difference.
Question 3:

Is it possible that the UE calculates the TA of the target cell based on the TA of the source cell, measurements from the target cell and the known timing difference between source and target cell?
D) The target cell could monitor UL transmissions from the UE intended for the source cell to derive TA. The target cell could then indicate this timing advance to the UE in the handover command sent by the source cell. Concerns in RAN2 were raised on the feasibility of such an approach with respect to the amount of UE uplink transmission, and power control that would be necessary to enable an accurate estimation of the timing advance.
Question 4:

Under which conditions is it possible for the target cell to estimate the timing advance based on UE transmissions to the source cells.
2. Actions:

To RAN1 group.

ACTION: 

RAN2 kindly asks RAN1 to note the RAN2 decision to use the RACH for initial access after the reception of the handover command as a basic method to obtain timing advance in the case of handover.
RAN2 kindly asks RAN1 to answer the above questions.

Furthermore RAN2 would be interested in any further observations made in RAN1 group on this topic.
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