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1 Introduction

During RAN1#85, the following were agreed with respect to collisions among SRS transmissions on TDD cells where a UE is not configured respective PUSCH transmissions and other UL transmissions. There were some discussions but no further agreements in RAN1#86.

Agreement:
· To handle collision due to SRS carrier-based switching

· Define priority/dropping rules by taking into account the factors including periodic/aperiodic SRS type, channel/UCI type, and PCell/SCell type

· Rel-13 collision handling rules between SRS and other UL transmissions as baseline, taking into account switching time based on input from RAN4

· Details FFS

· FFS shortened PUSCH format and possible mechanisms to mitigate the effect of puncturing (e.g. power control, different beta value for UCI).

· FFS approaches to help avoid collision, e.g.,

· Introduction of different HARQ timing (e.g. by introduction of HARQ reference subframes)

· Introduction of flexible A-SRS transmission timing

· Group DCI for A-SRS triggering

This contribution considers collision handling for SRS transmissions with other UL transmissions from a UE.

2  Collision Handling
Collisions associated with SRS switching can be categorized as ones resulting from the RF retuning latency and the ones resulting from UE power limitations for transmitting the SRS on a cell without configured PUSCH transmissions.

Partial UL transmissions have been proposed in order to provide time for RF retuning and for the UE to transmit the SRS after switching its RF to a cell without configured SRS transmissions. This is undesirable as it will require new hardware implementations and complicate eNB/UE operation. It is noted that a similar situation occurred in LAA where transmissions (after channel access) could occur at any fractional subframe instance and, for the same reasons as noted above, transmission of a reservation signaling is used instead of specifying partial subframes. Even the only regular structure of a partial subframe that includes exactly one slot is an optional feature that will not be tested and is not expected to be deployed. 

Proposal 1: Partial UL subframes are not introduced for supporting RF retuning associated with cell switching for SRS transmissions.
If SRS transmissions on cells without configured PUSCH transmissions are restricted to occur only in the UpPTS part of a special subframe [1] and support is restricted to RF retuning times of 500 usec of less, there would be no impact on transmissions on the subframe prior to the SRS transmission subframe (special subframe). The eNB scheduler can avoid collisions in the next subframe, after the SRS transmission subframe, but such collisions can nevertheless occur due to several reasons (e.g. false DCI format detection by the UE, re-prioritization of scheduling decisions by the eNB, etc.). In that case, the later scheduled transmission could be prioritized and, in case both SRS and PUSCH/PUCCH transmissions are scheduled/triggered in the same subframe, the PUSCH/PUCCH transmission can be prioritized. The same can apply when SRS on cells without configured PUSCH transmissions can be transmitted in the last symbol of an UL subframe. For overall implementation/operational simplicity, a UE should drop the SRS transmission on a cell without configured PUSCH transmissions when the SRS transmission would result to the UE exceeding its UL CA capability (this is essentially maintaining the Rel-13 behavior as when the UE is power limited).  
Proposal 2: A UE prioritizes PUSCH/PUCCH transmissions over SRS transmissions on a cell without configured PUSCH transmissions when the UE UL CA capability would be otherwise exceeded.

The UE may also have only SRS transmissions. Then, A-SRS should be prioritized over P-SRS and among A-SRS collisions, prioritization can be for A-SRS on cells with configured PUSCH transmissions as such SRS benefits both DL transmissions and UL transmissions and may be associated with maintaining timing on the PCell.  
Proposal 3: A UE prioritizes transmissions of A-SRS over P-SRS and of A-SRS on cells configured with PUSCH transmissions over A-SRS on cells not configured with PUSCH transmissions when the UE UL CA capability would be otherwise exceeded. 
When the UE is power limited, Rel-13 prioritizations for power allocation can remain applicable.   

Proposal 4: Rel-13 prioritizations for power allocation apply when a UE is power limited. 
For PRACH transmission by PDCCH order on a cell without configured PUSCH transmissions, as discussed in [2], the Rel-13 behavior can be maintained as such transmission will be highly infrequent and the PRACH can be prioritized over all other transmissions except for PRACH transmissions on cells where the UE is configured for PUSCH transmissions. 

3 Conclusions

This contribution considered collisions of SRS transmissions from a UE on cells without configured PUSCH/PUCCH transmissions for the UE and other UL transmissions from the UE. In particular, the following are proposed. 

Proposal 1: Partial UL subframes are not introduced for supporting RF retuning associated with cell switching for SRS transmissions.

Proposal 2: A UE prioritizes PUSCH/PUCCH transmissions over SRS transmissions on a cell without configured PUSCH transmissions when the UE UL CA capability would be otherwise exceeded.

Proposal 3: A UE prioritizes transmissions of A-SRS over P-SRS and of A-SRS on cells configured with PUSCH transmissions over A-SRS on cells not configured with PUSCH transmissions when the UE UL CA capability would be otherwise exceeded. 
Proposal 4: Rel-13 prioritizations for power allocation apply when a UE is power limited. 
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