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1. Introduction
During RAN2#57bis RAN2 has discussed the maintenance of UpLink Synchronisation in LTE. RAN2 came to the following conclusions:

· RAN2 assumes that there will be cases in RRC-CONNECTED during which UL synchronisation is lost, especially in case of long inactivity (DRX) cycles;
· RAN2 assumes as a baseline mechanism, that the UE will detect loss of UL sync based on the expiry of some timer (timer start at last confirmed UL activity or last receipt of timing advance (FFS)). However more advance mechanisms are under study.

During this discussion, RAN2 identified several issues for which input from RAN1 and RAN4 is required.
2. Questions
RAN2 would appreciate to have a clear understanding on the following aspects:

1) What is the cost to maintain one UE in UL Sync ? E.g.
a) Will maintenance of uplink synchronization require a regularly UL transmitted reference signal ? 

b) In case such a reference signal is needed, what is the required BW for this UL transmission in order to enable the network to provide a Timing Advance with sufficient accuracy ? 
c) Would this transmission need to be in consecutive subcarriers or could it be a transmission on distributed subcarriers ? 

d) How frequent should such a transmission be performed by the UE if it would be provided in a periodic manner ? 
e) Is RAN1 assuming a periodic transmission, or could the UL transmission be based on polling by the eNB ?
f) Could the transmission of multiple UE’s be using the same time/freq resources ?

2) How many UE’s could be kept in UL synchronization in a cell while still keeping the total UL overhead e.g. below 1% ? 

3) Would it be possible for the network to maintain sync based on other existing uplink transmissions like e.g. CQI ?

RAN2 also discussed some potential more enhanced approaches for handling UL synchronization maintenance:

4) E.g. would it be possible for the UE to use the drift in DL transmission timing as a trigger to request a new TA or even correct its uplink timing ? Would the situation be different for FDD and TDD operation ? 
5) Does RAN1/RAN4 see any other feasible approaches that would reduce the overhead required for sync maintenance, e.g. which would enable to have less frequent uplink transmissions or lower the need for timing advance corrections. 
3. Actions:
To RAN1:

RAN2 would kindly like to ask RAN1 to answer the questions above.

To RAN4:

RAN2 would kindly like to ask RAN4 to answer the questions 4 and 5 above.

4. Dates of Next 3GPP TSG-RAN WG2 Meetings:
3GPP TSG RAN WG2 #57bis
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Kobe, Japan
