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1
Introduction
In RAN2#57bis RAN2 has discussed the maintenance of UL synchronization in LTE and the conclusion below has been reached: 
· RAN2 assumes that in some cases e.g. long DRX, UE can go out of sync. 
· RAN2 assumes as a baseline mechanism, that the UE will detect loss of UL synchronization based on the expiry of some timer (timer start at last confirmed UL activity or last receipt of timing advance (FFS)). However, more elaborate solutions will be studied.
Furthermore, RAN2 has sent LS to RAN1 and RAN4 with respect to the L1 procedure for maintaining the UL synchronization for each UE and the possibility of some enhancement for handling UL synchronization in [1]. RAN2 should discuss the remaining open issues on maintenance of UL synchronization, e.g. which UE’s UL synchronization should be maintained and how long the synchronization should be maintained. In this contribution, we discuss the open issues on maintenance of UL synchronization. 
2
Discussion
At first it would be an important point that how many UEs could be kept in UL synchronization in a cell and what is the cost to maintain one UE in UL synchronization, then RAN2 is now asking RAN1. So we would like to wait for the answers from RAN1. Instead, from our perspective RAN2 has the remaining open issues below to be clarified. 
· Which UE’s UL synchronization should be maintained? 
· How long is the length of timer for detecting loss of UL synchronization? 
In the following we discuss each of above open issues.
2.1


Which UE’s UL sync should be maintained? 
Basically, UL synchronization should be maintained during continuing UL transmission including response to DL reception. However, all the UEs continuing UL transmission may not always need to keep UL synchronization. Because the estimated required time to resume the UL synchronization would be a few tens of msec (see Appendix). Thus, we consider that at least UL synchronization of a UE with delay sensitive service, e.g. VoIP, should be maintained. For UEs with other services, e.g. PoC, streaming, web browsing, whether or not UL synchronization should be maintained should be depended on the service type and the detail is FFS. The Label information of the logical channel contains the delay requirement of the corresponding logical channel, and hence eNB should refer the Label information of all logical channels of the UE in order to maintain the uplink synchronization.
Proposal 1: eNB decides whether or not UL synchronization of a UE is maintained depending on the Label and the activity of each logical channel. 
2.2


How long is the length of timer for detecting loss of UL sync?
Currently, RAN2 assumes as a baseline mechanism, that the UE will detect loss of UL synchronization based on the expiry of some timer (here we refer to it as sync timer). We can consider the length of the sync timer is common for all UEs within the same cell, i.e. cell-specific sync timer, and the sync timer should be configured so that it can be ensured that the UL synchronization of higher mobility UE is kept during running of the sync timer. In LTE, the target higher mobility would be 350 km/h, or 500 km/h as a conservative configuration. In this case, the length of sync timer would be several hundreds of msec [2]. Instead, we can consider the length of sync timer is different between UEs even if they stay in the same cell, i.e. UE-specific sync timer. Since the length of cell-specific timer should be configured conservatively, there are many cases that even though UL sync of a UE is still kept, the UE recognizes its UL sync has been lost. Hopefully, this situation should be avoided. Thus we prefer to use of UE-specific sync timer in LTE. 
Proposal 2: At first eNB configures the cell-specific sync timer and uses it for all UEs in the cell. Then eNB changes the length of sync timer based on the mobility of the UE.
3
Summary 
We proposed solutions below for two open issues with respect to the UL synchronization maintenance in LTE.

Proposal 1: eNB decides whether or not UL synchronization of a UE is maintained depending on the Label and the activity of each logical channel. 

Proposal 2: At first eNB configures the cell-specific sync timer and uses it for all UEs in the cell. Then eNB changes the length of sync timer based on the mobility of the UE.

4
Conclusion
We have discussed two open issues with respect to the UL synchronization maintenance in LTE. We propose that RAN2 discuss the UL synchronization maintenance based on the discussion in this contribution and capture our proposals in [3].
Text Proposal 
We propose the following text proposal for RAN2 TS [1].

--------------------------------------------- Text Proposal Start --------------------------------------------------------------------------

UL synchronization maintenance procedure shall involve followings;  

· eNB shall maintain the UL synchronization based on the label and the activity of each logical channel.
· eNB shall support both cell specific and UE specific sync timers, and inform the length of it to UE.

--------------------------------------------- Text Proposal End ---------------------------------------------------------------------------
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Appendix 
The estimated required time to resume the UL synchronization is shown in the Tables below. For DL transmission case, we assume the dedicated preamble is assigned to the UE on UL sync request. The required time from the pessimistic perspective is based on taking into account the retransmission, HARQ, and the less frequent RACH time slot case. 
Table 1 UL sync resuming for DL transmission
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Table 2 UL sync resuming for UL transmission
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