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1 Introduction

The discussion on SRS based carrier switching [1] started in RAN1#84b [1-3]. In this contribution the impact of handling collisions between transmitting SRS on another CC and PUCCH or PUSCH channels in the CA CC from which the switching is done is discussed and several alternative are proposed. 
2 Collision handling

2.1 Timing and collision, dropping rules
The impact of collision is highly dependent on how long interruption time is introduced by the switching of SRS. A few microseconds can be handled on the requirement level as a RAN4 issue. Requirement specifications [36.101] already have specified transition delay tolerances to allow PAs to switch between PUCCH/PUSCH and SRS power levels. If the switching time is within the same order of magnitude, RAN4 can adjust the requirements.  
If the switching delay is in the order of a SC-OFDM symbol length or more, there will be an impact in network performance and capacity at least in term of PUCCH/PUSCH throughput which in turn leads to drops in network user capacity.
Observation: RAN4 requirements can handle short interruption. OFDM-symbol level delays are RAN1 issues.  
Proposal: Await RAN4 feedback on the actual interruption time before discussion collision handling

2.2 Priorities of UL transmissions

There are multiple scenarios to consider when discussing collisions between SRS and PUCCH, PUSCH and PRACH. Further there is a need to consider how long the interruption time is in total. For this discussion we now assume that the interruption time is in the order of one OFDM symbol. If this number is something different the assumption becomes different and the solution and problem description needs to be reassessed. 

If the UE is configured to not use shortened PUSCH or PUCCH formats a colliding PUSCH and PUCCH should always have higher priority. The same applies for PRACH for which there is no shortened format. This is to support to maximise the throughput and minimize the negative performance impacts of supporting SRS based carrier switching.
A final case is if an SRS transmission on an UL CA capable carrier collides in time with an SRS only carriers SRS transmission. Given that the UL CA capable carrier can transmit the SRS not only for the purpose of DL feedback but also for UL feedback, the SRS transmission on the UL CA capable carrier should be prioritized.

Proposal: 

· Prioritize fully overlapping PUCCH, PUSCH and PRACH over SRS transmissions on an SRS only carrier.
· Prioritize SRS transmissions on UL CA capable carrier over SRS transmission on an SRS only carrier

In case however the SRS is overlapping with a shortened PUSCH or PUCCH transmission, some consideration could be made if a changed design should be adopted for some of the channels in order to support SRS transmission on an SRS only carrier. Such adaptions could be to allow the possibility to leave the 6th symbol empty in the last slot in the subframe. The impact of this is different for different PUCCH format and detailed analysis is needed before going down this route. Further a similar analysis is needed for the impact on PUSCH in that case. 
Proposal: Study impact of SRS transmission from SRS only carrier on PUSCH and PUCCH with the assumption of an interruption time of one OFDM symbols. Before concluding anything RAN4 reply needs to be have received confirming this. 
A final aspect to consider is which carrier among a multitude of UL CA capable UL carriers are switched to an SRS carrier only. The reason is simply that there may be restriction in terms of interruption times varying in length depending on which carrier is switched and it would further be beneficial for the eNB to know which carrier is switched particularly if the format for PUCCH or PUSCH changes not on all carriers. Such design assumption however needs to await feedback from RAN4 before proceeding with the discussion. 
Proposal: After having received an LS from RAN4, discuss whether there is a need to prioritize which UL CA capable carrier is switched off to support transmission on an SRS only carrier.
3 Conclusions
This paper discusses the issues of channel priorities and collisions handling in the presence of SRS carrier based switching. The following observation and proposals are made:
Observation: RAN4 requirements can handle short interruption. OFDM-symbol level delays are RAN1 issues.  
Proposal: 

· Wait for RAN4 feedback on the actual interruption time before discussing collision handling.
· Prioritize fully overlapping PUCCH, PUSCH and PRACH over SRS transmissions on an SRS only carrier.
· Priorities SRS transmissions on UL CA capable carrier over SRS transmission on an SRS only carrier.
· Study impact of SRS transmission from SRS only carrier on PUSCH and PUCCH with the assumption of an interruption time of one OFDM symbols. Before concluding anything RAN4 reply needs to be have received confirming this.
· After having received an LS from RAN4, discuss whether there is a need to prioritize which UL CA capable carrier is switched off to support transmission on an SRS only carrier.
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