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1 Introduction
In RAN1#68bis, a way forward on UL CoMP timing was discussed [R1-121863] basically proposing that timing synchronization for UL CoMP is entirely based on legacy means. Further online discussion of the way forward resulted in capturing

Proposal 

· 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

and concluding

Continue discussion offline, try to clarify the definition of TAG in the presence of both CA and COMP.

Qualcomm: Clarify whether TAG concept exists when there is no CA.

2 UL timing adjustment
Being the originator of the discussed way forward, the intention of introducing the Timing Advance Group (TAG) term as it was meant in the way forward shall be clarified first. TAG here refers to the discussion ongoing on Rel-11 under RAN1 Carrier Aggregation (CA) agenda item 7.2.3. The wording in the way forward was only chosen to include TAG to make sure there is no collision between agenda item 7.2.3 and 7.5.6.4, in that sense that if we would have agreed just a single TA for 7.5.6.4, this could have been interpreted as also being true for 7.2.3 which is definitely not intended. Therefore, when there is no CA, as baseline, there is no TAG concept involved in UL CoMP timing (or, the number of TAGs is limited to one).

There are indeed considerations on multiple TA procedures and DL reference timings discussed by [1], [2], and [5] contributed to RAN1#68bis.
Our understanding of [1] is that a DPS CoMP operation is assumed in a very specific deployment scenario. It is observed that the reception point switching could violate timing, if there is only a single TA process applied to control the CoMP operation. It is especially concluded in [1] that the maximum autonomous timing adjustment rate specified in Rel-10 to be 2*TS per 200ms (for ≥10MHz system BW) is the limiting factor here for the single downlink reference timing for the UE’s autonomous timing adjustment.  The ability to use a different timing reference for the autonomous timing adjustment, or a faster maximum adjustment rate could reduce the severity of this issue.  

While we agree that there can in theory be occasions where the CP could be violated if we would like to integrate all non negligible receptions points into the CoMP receiving set, system level simulations conducted so far mainly showed that those occasions are rare [3, 4]. Excluding those occasions from CoMP operation is thus anticipated to have a minor effect on practical CoMP operation. Determining the CoMP receiving set taking into account these timing considerations is implementation specific. 

It is pointed out in [5] that the first arriving path of the serving cell as specified as DL reference in Rel-10, might not be the optimal case for DL CoMP reception, as there could be paths arriving at the UE earlier from other cells especially in CoMP scenario 3. Further, in our understanding, the exact FFT window placement in the UE DL receiver is implementation specific. It is true, that in scenario 3, it is unclear how the UE should know about potential presence of earlier arriving paths. Nevertheless, we consider this a DL CoMP issue rather than an UL CoMP one. For UL CoMP aspects, the serving cell’s timing reference is expected to be the most accurately measured one, as the respective expected receive SNR is maximal assuming restriction to a single reference point, which we consider as sufficient.

Observation: More clarity is needed, how multiple potential DL arriving paths from different cells shall be supported by RAN1. Fast switching of DL reference timing can impact UL CoMP timing due to restrictions in the autonomous timing adjustment rate.
Proposal: Discuss DL reference timing in context of DL CoMP AI. Revisit UL CoMP timing implications based on the respective outcome. If due to DL CoMP consideration exact wording on the DL reference timing specification is changed, it should be ensured that the UL can still be synchronized based on the best stand-alone timing estimate base, being the DL serving cell. 
In [2], the aspect of receiving the specific UL channels by differing reception points is discussed. Mainly it is pointed out that SRS might be received by a separate set from PUSCH/PUCCH and thus might need a different optimal timing so that a separate TA process could be beneficial in that case. The implications of allowing those different timings of UL channels will however result in the possibility of signal overlapping.

The implications of different timings of UL channels especially to RAN4 will significant. For carrier aggregation a similar topic is discussed in case of different TAGs, but the collision of signals in this case will be along separate component carriers, so while for RAN1 similar consideration could be applied, for RAN4 further questions on UE transmitter architecture will be likely to occur. On the other hand, no specific exemplary scenario nor simulation results have been discussed in RAN1, when such a separate timing control per UL channels is absolutely necessary in terms of system performance. 

Conclusion: We currently still believe that from a strict UL scope legacy means are sufficient to fulfil the task of timing advance control in the vast majority of UL CoMP operations, and there is no need to modify the DL timing reference specification in Rel-11.
3 Rx-tx time difference measurement
In [6], the potential enhancement of the RX-TX time difference reporting to the support of multiple cells rather than just the serving cell is discussed. This might be a viable consideration to tackle the DL CoMP early arriving paths aspect in terms of network awareness about the presence of such. However, respective signalling to the UE would still be required, so that the UE could properly adjust its DL Rx reception window. The discussion should be made in DL CoMP agenda item.
4 Conclusion

We have discussed the remaining details of UL CoMP timing synchronization. We conclude
Conclusion: We currently still believe that from a strict UL scope legacy means are sufficient to fulfil the task of timing advance control in the vast majority of UL CoMP operations, and there is no need to modify the DL timing reference specification in Rel-11.
However, due to potential cross-implications with DL CoMP timing considerations, we propose:

Discuss DL reference timing in context of DL CoMP AI. Revisit UL CoMP timing implications based on the respective outcome. If due to DL CoMP consideration exact wording on the DL reference timing specification is changed, it should be ensured that the UL can still be synchronized based on the best stand-alone timing estimate base, being the DL serving cell.
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