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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

In RAN1#86bis, the following relevant agreements were made.

Agreement:

· UE may report RF retuning time no longer than X us

· Option 1: X = 200

· Option 2: X = 300

· Option 3: X = 500

· Option 4: X = 900

· Adopt Option 3

Agreement:

· RRC signalling for HARQ reference configuration same (from RAN1 perspective) as in eIMTA (but not associated with eIMTA)

· Working assumption: RRC configure whether SRS flexible timing applies. No timing ambiguity between eNB and UE for SRS transmission is allowed. Details FFS.
This contribution considers remaining issues on collision handling for SRS transmissions with other UL transmissions from a UE.

2  Collision Handling
Collisions among UL transmissions that are associated with carrier switching for SRS transmissions by a UE can be categorized as ones resulting from the carrier-switching RF retuning latency for the UE and the ones resulting from UE power limitations.

Partial UL transmissions have been proposed in order to provide time for RF retuning - the UE to partially transmits PUSCH/PUCCH before or after the carrier-switched SRS transmission. From the agreed maximum allowed time for a UE to retune, up to one slot may be required. The problem with partial UL transmissions is that they are associated with some material disadvantages

a) Require changes in existing UE hardware and eNB hardware. The changes in the eNB hardware need to accommodate every possible RF retuning time for served UEs, meaning that an eNB will be to receive PUSCH UL over any number of symbols between 7 and 14. It is noted that, for the same reasons, in LAA a useless reservation signal is transmitted to maintain access to the spectrum instead of introducing transmissions over fractional subframes (one slot transmission is allowed but it is an optional feature and is not expected to be implemented). In LAA, the penalty is actually higher than it can be for carrier-switched SRS transmissions as it cannot be avoided by a scheduler. 

b) Do not avoid dropping of either the SRS or of the UL transmissions. For example, if the switching time for SRS transmission is such that the DMRS of an UL transmission needs to be dropped, there is little benefit from not dropping the remaining UL transmission. The same applies when UCI needs to be dropped or when orthogonal UE multiplexing on PUCCH through time-domain OCCs is affected (although PUCCH Format 4 may need to be introduced [1]).

c) Partial UL transmissions require definitions of new performance requirements, rules, and testing.
Proposal 1: Partial UL subframes are not introduced for supporting RF retuning associated with cell switching for SRS transmissions.
There can be several cases where collisions (due to RF retuning latency) among UL transmissions and carrier-switched SRS transmission can occur. The most severe one is when a UE does not have UL CA capability and the same UL/DL configuration is used in all activated cells for the UE. In that case, one option for avoiding collisions when a carrier-switch SRS transmission occurs is by not scheduling the UE in the DL subframes of the bundling window for the UL subframe. Another option, for UEs with relatively short retuning time (e.g. 1-2 symbols), is for the carrier-switched SRS transmissions to occur in a special subframe and in the earlier symbol(s) of the UpPTS part with more than 1-2 symbols. Otherwise, the PUCCH transmission needs to be dropped. Therefore, some scheduler restrictions or some restrictions on the RF retuning delay of UEs that can have carrier-switched SRS transmissions will need to apply in order for a UE without UL CA capability and for the same UL/DL configurations on the PCell and the SCells to transmit a carrier-switched SRS.

For UEs with UL CA capability or for different UL/DL configurations between the PCell and the SCells, collisions of carrier-switched SRS transmissions with the PUCCH transmission can be avoided as the UE does not need to switch its RF away from the PCell. Collisions of carrier-switched SRS transmissions with PUSCH transmissions on SCell(s) can occur, but they can be much more easily handled by the scheduler and, even when this is difficult, they are not expected to occur often as the UE can always be scheduled to transmit PUSCH on the PCell when the UE needs to transmit carrier-switched SRS.   
For overall implementation/operational simplicity, a UE should drop a carrier-switched SRS transmission when the SRS transmission would result to the UE exceeding its UL CA capability in a subframe (this is essentially maintaining the Rel-13 behavior as when the UE is power limited).  
When a UE is power limited, Rel-13 prioritizations for power allocation can also remain applicable.   

Proposal 2: Rel-13 prioritizations apply for handling of UL collisions or for UE power limitations.
For PRACH transmission by PDCCH order on a cell without configured PUSCH transmissions, 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: Rel-13 prioritizations apply for handling of UL collisions or for UE power limitations.
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