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1. Introduction

In RAN1#68bis, a WF [5] related to uplink timing in CoMP scenario is discussed. The content of the WF is as following:
· UL Timing advance procedure in TS36.213 (Rel-10) is used for UL CoMP operation for all CoMP scenarios per Timing Advance Group (TAG)
· FFS if UE timing adjustment per TAG is based on DL reception time of the serving cell as per Rel-10

However, there is no agreement but only a conclusion on this issue:
Continue discussion offline, try to clarify the definition of TAG in the presence of both CA and COMP. 

Clarify whether TAG concept exists when there is no CA.

In this contribution, we mainly discuss the remaining issues related to uplink timing.

2. Discussion

2.1 Reference point of uplink timing
There are two kinds of reference points for uplink timing in CoMP scenario:
· The nearest point in the CoMP set;

· The serving cell of the UE;

There has been detailed description in previous meetings. The advantage of the nearest point based uplink timing is that there will be no interference to the previous OFDM symbol, and the inter-symbol interference is constrained to the follow-up symbol, which can be cancelled by the CP. The disadvantage of this method is that it is not backward compatible, and there will be modification of the specification. Another problem is that it is sensitive to the change of the CoMP set. Here CoMP set means the point sets to which the UE need to transmit uplink information to in a period of time. And the reason for the change of the CoMP set can be from the network side or also the UE side, for example UE moving within or out of the CoMP operating area. On the contrary, the serving cell is relatively stable to the small change of the CoMP set.
The serving cell based uplink timing is backward compatibility. The problem with this method is that the serving cell may not be just the nearest cell, then there may be interference to the previous symbol which can’t be solved by the CP. However, the uplink timing is related to two factors: one is the reference point and the other one is the TA command. Consequently, even if there is some problem with the reference point, it can be corrected by the TA command. The difference from previous method is that the TA value calculation needs to consider the nearest cell in the CoMP set, not only the serving cell and other factors leading to inaccurate uplink timing.
Proposal 1: The serving cell is used as the reference point for uplink timing in CoMP scenario. The interference cancellation to the previous symbol is by implementation with the TA command.
2.2 Clarification of TAG concept

There can be two kinds of understanding of the TAG concept in the scenario with both CA and CoMP:
· The TAG concept is only related to CA;
· Both CA and CoMP has its own TAG;

The first understanding means that there is only timing difference between different CCs, and there is no difference between different spatial points. All the points associated with CoMP transmission can be solved with a single reference point and a single TA command.
The second understanding means that different points can also be associated with different timing references. With this understanding, the UE can transmit to different points with its suitable timing, however, the uplink single carrier characteristic will be destructed. And if the uplink multi-reception gain need to be fulfilled with the multiple transmission, the gain can be justified by the power and complexity cost.
Consequently, our preference is that there is TAG concept only with CA, and about the CoMP scenario, only the points can be solved by a single point and a single TA command is set to be within the CoMP cooperating set.

With the future network deployed with both CA and CoMP, for a specific CoMP cooperating set, there may be several TAGs associated with different CC set.

Proposal 2: The TAG Concept is only related to CA. There is no TAG concept in the pure CoMP scenario.
3. Conclusion

In this contribution, we analyzed the remaining issues related with the uplink timing in CoMP scenario, and our proposals are as following:
Proposal 1: The serving cell is used as the reference point for uplink timing in CoMP scenario. The interference cancellation to the previous symbol is by implementation with the TA command.

Proposal 2: The TAG Concept is only related to CA. There is no TAG concept in the pure CoMP scenario.
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