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1 Introduction

A new WI in [1] requires support of SRS switching to and between TDD component carrier(s) (CCs), where the CCs available for SRS transmission correspond to the CCs available for CA of PDSCH while the UE has fewer CCs available for CA of PUSCH. During the RAN1#84bis discussions, the following were concluded.

Conclusions: 

Potential standards impacts to consider include:

· Configurations for SRS on TDD CCs without PUSCH

· SRS switching indication signaling

· FFS: RRC or L1 or both

· Collision handling

· FFS: Possible new symbol positions for SRS

· Power control for SRS on TDD CCs without PUSCH

· Timing advance for SRS on TDD CCs without PUSCH

· FFS: Which of periodic and/or aperiodic SRS is supported, and corresponding details/enhancements

This contribution considers SRS collisions with other channels.
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.

Proposal 1: Rel-13 collision handling rules between SRS and other UL transmissions apply for cells without configured PUSCH/PUCCH transmissions.
As discussed in [2] for A-SRS triggering, it is highly likely that a UE needs to transmit HARQ-ACK (on the PCell/PSCell) in response to the detection of the DL assignment. Then, based on the Rel-13 A-SRS transmission timing and the scarcity of UL subframes in DL-heavy UL/DL configurations that SRS switching is intended to support, such as the typical UL/DL configuration 2, A-SRS transmission on a cell without configured PUSCH/PUCCH transmission likely collides with the HARQ-ACK transmission and, assuming HARQ-ACK is prioritized as in Rel-13, A-SRS transmission cannot occur. 
One way to circumvent this problem is to introduce flexible A-SRS timing for transmission on cells without configured PUSCH, either with a predetermined or with a dynamic offset, to avoid UL subframes according to the HARQ-ACK timing for the associated DL assignment that triggers the A-SRS. If the retuning delay is not small, such as 1-2 symbols, using the special subframe to transmit SRS will not solve the collision issue as the UpPTS is followed by an UL subframe. Otherwise, the earlier symbols of the UpPTS part (that includes multiple symbols) of special subframes can be utilized. Puncturing or rate matching of a first PUSCH/PUCCH symbol may be considered as in Rel-13 eMTC but it is preferable to avoid. 

Another way to avoid collisions between triggered 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, similar to DCI format 3/3A, that can A-SRS transmissions from multiple UEs. This approach can also provide flexibility and low latency in triggering A-SRS transmissions as it can simultaneously trigger A-SRS for multiple UEs without having to schedule PDSCH transmissions to those UEs.

Proposal 2: Introduce either or both of flexible A-SRS transmission timing and UE-common DCI format for A-SRS triggering to avoid collisions between A-SRS on cells without PUSCH and HARQ-ACK on PUCCH.
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. Then, 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 3: 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: Introduce either or both of flexible A-SRS transmission timing and UE-common DCI format for A-SRS triggering to avoid collisions between A-SRS on cells without PUSCH and HARQ-ACK on PUCCH.
Proposal 3: For collisions of UL transmissions caused by the retuning delay, Rel-13 prioritizations apply.
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