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1. Introduction

At the RAN1 #70 meeting, the UE behavior in the case of channel collision when applying multiple timing advance (TA) was discussed [1-4]. This contribution presents our views on the UE behavior for a channel collision in the case of “SRS + PUSCH / PUCCH” and “SRS + SRS.”
2. Discussion
2.1. SRS + PUSCH / PUCCH
Non-power limited case
At the last meeting, the UE behavior for a channel collision of SRS + PUSCH / PUCCH in a non-power limited case was discussed and the following were concluded.

For the different TAGs, support of simultaneous transmission of SRS + PUSCH / PUCCH is desired since the SRS is dropped more frequently in a multiple TA case than a single TA case. Accordingly, a LS [5] was sent to RAN 4 asking whether there is any concern regarding a simultaneous transmission of SRS + PUSCH / PUCCH, which is not supported for Rel. 10 UE. The remaining discussion point for RAN1 is whether the simultaneous transmission of SRS + PUSCH / PUCCH is supported for the same TAG case besides different TAG case. If the SRS is dropped whenever the SRS and PUSCH coincide in the same TAG, there is a possibility that the uplink sounding accuracy becomes degraded due to frequent SRS dropping. However, cooperative scheduling and/or cooperative configuration of the SRS subframe between CCs can avoid collision between the SRS and PUSCH. Furthermore, commonality of the UE behavior between the same TAG and single TA, which is maintained by the other channel combinations, would be preferred for the simplicity of network operation as well as UE implementation.
Proposal 1: Support the same UE behavior as Rel. 10 UE for the same TAG case on MTA when not power limited.
Power limited case
At the RAN1 #68 meeting, the UE behavior for partial overlapping of the SRS + PUSCH / PUCCH was discussed and it was agreed that the SRS should be dropped for the power limited case [6]. On the other hand, UE behavior for the full overlapping case and the same TAG case has not yet been agreed. Along with dropping the SRS, SRS power scaling is a possible solution for the power limited case. However, if power scaling is applied at the UE, degradation in the sounding accuracy occurs that may not be recognized by the NW, and would lead to degraded link adaptation. Hence, it is preferred simply to drop the SRS since it is the same UE behavior as in the partial overlapping case.
Proposal 2: Drop SRS when SRS and PUSCH / PUCCH collide in a power limited case.
2.2. SRS + SRS
At the last meeting, parallel transmissions of the SRS in different TAGs came up to the discussion [3]. Although a manner for prioritizing the colliding SRSs, e.g., Pcell/Scell and SRS/A-SRS, was discussed in the Rel. 10 CA discussions [7], there is no strong motivation to change the Rel. 10 mechanisms focusing on different TAG cases. Furthermore, considering the commonality of the UE behavior between full overlapping and single TA, Rel. 10 UE behavior should be reused.
Proposal 3: Reuse Rel. 10 power scaling mechanism for parallel transmissions of SRS.
3. Conclusion
In this contribution, we presented our views on the UE behavior for a channel collision case on multiple TA. The followings are our  proposals based on the discussion.
Proposal 1: Support the same UE behavior as the single TA case, i.e., Rel. 10 UE behavior, for the same TAG case for MTA when not power limited.
Proposal 2: Drop the SRS when the SRS and PUSCH / PUCCH collide in a power limited case.
Proposal 3: Reuse the Rel. 10 power scaling mechanism for parallel transmissions of the SRS.
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Proposal 1:


UE behavior in case of partial overlapping between SRS and PUSCH/PUCCH in different TAGs in the same cell specific SRS subframe


Transmit SRS when not power-limited


UE behavior in case of full overlapping between SRS and PUSCH/PUCCH in different TAGs not in the same cell specific SRS subframe


Alt 1: Transmit SRS when not power-limited


Alt 2: Drop SRS


Proposal 2 (Rel-11CR):


If UE is configured with multiple TAGs, UE behavior in case of overlapping between SRS and PUSCH/PUCCH in same or different TAGs


Transmit SRS when not power-limited





Working assumption: (Proposal 1+Alt1)


If UE is configured with multiple TAGs, UE behavior in case of overlapping between SRS and PUSCH/PUCCH in different TAGs


Transmit SRS when not power-limited
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