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Discussion and Decision
1
Introduction
A new Rel.14 WI “SRS Carrier Based Switching for LTE” was approved in RAN#71 meeting at March 2016, and the objectives of this WI are shown below [1].
The WI is to specify enhancements for networks operating with CA. The objectives of the WI are:

· To support SRS switching to and between TDD component carrier(s), where the component carriers available for SRS transmission correspond to the component carriers available for carrier aggregation of PDSCH, while the UE has fewer component carriers available for carrier aggregation of PUSCH [RAN1, RAN2, RAN4]

· Corresponding UE and eNB core requirements [RAN4].
And the potential specification impacts were identified in RAN1#84bis meeting [2].

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

In this contribution, we discuss the collision handling for the SRS switching.
2
UL transmission collision with SRS transmission 
With current specification, SRS can be configured to be transmitted in UpPTS or normal subframe. In case of SRS switching in special subframe, and if the retuning time and interruption time are in the level of tens microsecond, the SRS transmission in DL-only carrier almost has no impact on DL reception or UL transmission in the following subframe, as the UpPTS can be configured with six SC-FDMA symbols.

If the SRS is transmitted the last SC-FDMA symbol in normal UL subframe in DL-only carrier, the following subframe could be impacted even the retuning and interruption is in tens of microsecond, in other words, one or more symbols could be missed. If the following subframe is DL subframe, PDCCH could not be decoded correctly. If the following subframe is UL subframe, the first symbol of PUCCH/PUSCH could not be transmitted.

Proposal 1: In case of retuning time and interruption time are in the level of tens microsecond, SRS transmission on DL-only carrier is only allowed in special subframe.    

If the interruption time is in subframe level and the retuning time is one symbol, when SRS transmission on DL-only carrier collides with PUCCH transmission in the same subframe, as the PUCCH will carry multi-DL subframes HARQ-ACK feedbacks from multiple cells, the PUCCH shall have the high priority and SRS transmission shall be dropped. If it’s colliding with PUSCH without UCI in the same subframe, the PUSCH transmission can be dropped. But if the PUSCH transmit with UCI, the SRS transmission is dropped.

In case UE switching back to normal operation in the following subframe, the first symbol could be missed due to retuning. If the following subframe is the DL subframe, then UE don’t need to monitor PDCCH in that subframe. If the following subframe is an UL subframe with PUCCH transmission, the first symbol is punctured. If the shortened PUCCH in the first slot is applied, it could not be orthogonal with other UEs with normal PUCCH format. If the following subframe is an UL subframe with PUSCH transmission, the PUSCH can rate matching around the first symbol. 
Proposal 2: If interruption time is in subframe level, when SRS transmission on DL-only carrier is colliding with PUCCH transmission in the same subframe, SRS is dropped; if colliding with PUSCH without UCI, PUSCH is dropped; if colliding with PUSCH with UCI, the SRS is dropped. 

3
Conclusion
In this contribution, we discussed the subframe type to be used for SRS switching, and possible collision between SRS on DL-only carriers and other channels. Based on our analysis, the following proposals are made. 
Proposal 1: In case of retuning time and interruption time are in the level of tens microsecond, SRS transmission on DL-only carrier is only allowed in special subframe.    

Proposal 2: If interruption time is in subframe level, when SRS transmission on DL-only carrier is colliding with PUCCH transmission in the same subframe, SRS is dropped; if colliding with PUSCH without UCI, PUSCH is dropped; if colliding with PUSCH with UCI, the SRS is dropped. 
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