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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.

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
All Rel-13 rules for collision handling between A-SRS/P-SRS transmission on cells without configured PUSCH/PUCCH transmissions and other UE transmissions, including power prioritization in case of power limited operation, can be maintained. The cells with A-SRS/P-SRS transmission and without configured PUSCH/PUCCH transmissions can be viewed as Rel-13 cells for the purpose of collision handling and/or power allocation for different UL transmission types. Further, in terms of power allocation among SRS transmissions, prioritization to SRS transmissions on cells with configured PUSCH transmissions should apply as discussed in [1]. 
Proposal 1: Rel-13 collision handling rules between SRS and other UL transmissions apply for cells without configured PUSCH/PUCCH transmissions.
For A-SRS triggering, some additional considerations are needed as there is no UL grant for a cell where the UE is not configured to transmit PUSCH. Therefore, A-SRS triggering needs to be limited to DL assignments using the Rel-13 applicable DL DCI formats. One issue with using DL DCI formats is that the UE will need to transmit HARQ-ACK that is highly likely to occur in the same subframe as the triggered A-SRS, particularly for the DL-heavy UL-DL configurations that are of most interest for SRS carrier switching, such as the commonly used UL/DL configuration 2. The consequence is that the UL CA capability of the UE will be exceeded (certain for UEs not configured or not capable for UL CA) and the A-SRS transmission will always be dropped (effectively, A-SRS triggering cannot be supported). Moreover, if a UE is configured PUCCH Format 2 transmissions then, due to the scarcity of UL subframes per frame and the absence of multiplexing support for PUCCH Format 2 and SRS transmissions, the UE is also likely to have either a PUCCH Format 2 transmission or an SRS transmission on the PCell in a subframe where A-SRS is transmitted on a cell without PUSCH transmissions. Therefore, considering switching latency and a likelihood of UL transmissions on cells with configured PUSCH transmissions, a UE should transmit A-SRS on cells without configured PUSCH transmissions in the UpPTS. 

Proposal 2: A-SRS transmissions on cells without configured PUSCH transmission are only in the UpPTS. 

Another way to avoid collisions between A-SRS and HARQ-ACK transmissions is to not use a DL assignment to trigger the A-SRS transmission. Instead, the A-SRS can be triggered by a UE-common DCI format. Using a UE-common DCI format is also needed to provide the required A-SRS triggering flexibility. As there can be a much larger number of DL cells than UL cells and as it is beneficial to obtain information for PDSCH link adaptation prior to scheduling PDSCH transmissions, A-SRS triggering should not rely on the existence of PDSCH scheduling and A-SRS triggering for a group of UEs by a single DCI format should be supported. The respective UE-common DCI format can function similar to DCI format 3/3A and, similar to DCI format 3/3A providing TPC commands to a UE for transmissions on multiple cells [1], a UE can be configured with multiple positions for respective triggers of SRS transmissions on corresponding cells.

Proposal 3: Support A-SRS triggering through a UE-common DCI format. 

The above two approaches are preferred to modifying the HARQ-ACK timing as the latter can have broader impact on UE and eNB implementations, on specification, and can even affect scheduling of other UEs due to multiplexing on same PUCCH resources. Moreover, modifying HARQ-ACK timing is unlikely to provide the required functionalities as for typical UL/DL configurations, and especially ones related to the present WI for improving DL throughput on TDD cells while minimizing CSI feedback, UL subframes are scarce. It is also highly desirable to avoid changing the existing UE transmitter and eNB receiver hardware for PUSCH by the UE puncturing PUSCH symbols colliding with SRS transmission symbols on cells without configured PUSCH transmissions; SRS transmission in an UL subframe on any symbol other than the last symbol should not be allowed. Such functionality is also unnecessary.  

Observation 1: It is unnecessary and highly detrimental to modify Rel-13 HARQ-ACK transmission timing or require new UE transmitter and eNB receiver hardware for supporting SRS transmissions on cells without configured PUSCH transmissions. 

In Rel-13 eMTC and HD-FDD operation, it is possible that a UE is configured an UL transmission and prior to switching to the UL carrier, the UE detects a DCI format scheduling PDSCH that, in order for the UE to receive while accounting for the retuning delay, the UE cannot switch to the UL carrier for the UL transmission. In this case, the UE prioritizes the dynamically scheduled PDSCH reception. The same situation can occur for SRS transmissions on cells without configured PUSCH/PUCCH transmissions. For example, a UE can be triggered SRS transmission, be subsequently scheduled a PUSCH transmission and, due to retuning delay, cannot transmit both. This is effectively a collision and the UE again prioritizes UL transmissions according to Rel-13 rules (i.e. same principles as for Rel-13 eMTC apply). 
Proposal 4: For collisions of UL transmissions caused by the retuning delay, Rel-13 prioritizations apply.

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: Rel-13 collision handling rules between SRS and other UL transmissions apply for cells without configured PUSCH/PUCCH transmissions.
Proposal 2: A-SRS transmissions on cells without configured PUSCH transmission are only in the UpPTS. 

Proposal 3: Support A-SRS triggering through a UE-common DCI format. 

Proposal 4: For collisions of UL transmissions caused by the retuning delay, Rel-13 prioritizations apply.
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