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1. Introduction

Further agreements reached on additional SRS in RAN1#98bis are as below:
Agreement
If intra-subframe repetition, frequency hopping and/or antenna switching are configured simultaneously, repetition is performed before frequency hopping and/or antenna switching.

Agreement
For the setting of transmit power of additional SRS:
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Agreement
For DCI format of TPC for additional SRS, at least DCI formats 3/3A/3B is supported
· For 3/3A, the TPC index for the additional SRS is configured by higher layer signalling

· For 3B, the RRC parameter for the starting position of the additional SRS is configured by higher layer signalling

· FFS: UL grants, DL grants
Agreement
For configuration of additional SRS: 

· Start position and number of symbols for additional SRS includes guard symbols if configured

Agreement
For the handling of collision of SRS and PUCCH/PUSCH/PRACH transmission for UEs not supporting sPUSCH/sPUCCH 
· UE is not expected to be triggered with SRS and PUCCH/PUSCH/PRACH on colliding subframes.

Agreement
The existing power headroom (PH) type 3 is reused for selectively reporting additional SRS or PUSCH-less SCell SRS.

In this contribution we discuss the remaining issue on collision handling of additional SRS and PUSCH/PUCCH.
2. Discussion
It has been agreed that 1 to 13 symbols in one subframe can be used for additional SRS. It has also been agreed that only Rel-15 DCI formats that support SRS triggering can be used to trigger Rel-16 SRS transmission and the size of the SRS request field for triggering Rel-16 SRS is the same as that of relevant Rel-15 DCI formats. That means both the DL DCI and UL DCI are supported for triggering additional SRS. Lets separately consider these two scenarios below.

1) DL DCI triggered additional SRS

Assume additional SRS symbols are configured such that it occupies the symbols across two slots within a subframe as shown in figure 1 below.
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Figure 1, example of additional SRS symbols configuration and DL DCI triggering

In the figure 1, the additional apriodic SRS resources are periodically configured as 5ms. DL DCI triggers additional SRS symbols in subframe n and the UE transmits additional SRS symbols in the first subframe satisfying n+k where k≥4. In this case, eNB doesn’t schedule PUSCH in subframe n+4 thus the UE transmits additional SRS symbols after receiving the triggering command on subframe n. Especially in TDD, for an UE not supporting sPUSCH, the eNB shall not send UL grant on subframe n or later such that the scheduled PUSCH falls on the same subframe where the UE is supposed to transmit additional SRS. However, for an UE supporting sPUSCH, eNB can schedule sPUSCH on the symbols where additional SRS is not configured or triggered to be tranmitted. In the case of collision as described in figure 1, a priority rule can defined.
2) UL DCI triggered additonal SRS

Figure 2, example of additional SRS symbols configuration and UL DCI triggering
In the figure 2, according to agreements in RAN1#98bis, for UEs not supporting sPUSCH, eNB shall not send UL grant in subframe n and trigger additional SRS symbols such that scheduled PUSCH and triggered additional SRS symbols fall on the same subframe. For an UE supporting sPUSCH, for example, if the eNB schedules sPUSCH on slot 0 on the subframe n+4 where additional SRS symbols are also configured and triggered to be transmitted as in figure 2, the UE transmits sPUSCH in slot 0 and the additional SRS symbols which fall in slot 0 are dropped, the remaining additional SRS symbols which fall in slot 1 are transmitted. Or, if the additional SRS symbols are configured within slot 1, in this case eNB can schedule sPUSCH on slot 0 and trigger additional SRS symbols together.
For the handling of collision between additional SRS and PUSCH/PUCCH for UEs supporting sPUSCH/sPUCCH, If this is left to eNB implementation, it would reduce the efficiency. Therefore, dropping of additional SRS on the colliding symbols with sPUSCH/sPUCCH shall be defined. 
Proposal1: 
· For the handling of collision of additional SRS and PUSCH/PUCCH for UEs supporting sPUSCH/sPUCCH transmission, UE drops additional SRS transmission on the symbols where the additional SRS collides with sPUCCH/sPUSCH in the same carrier. 
3. Conclusion

In this contribution with discussed the remaining issues on additional SRS for LTE, and we have following proposal:
Proposal1: 
· For the handling of collision of additional SRS and PUSCH/PUCCH for UEs supporting sPUSCH/sPUCCH transmission, UE drops additional SRS transmission on the symbols where the additional SRS collides with sPUCCH/sPUSCH in the same carrier.
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DL DCI trigger additional SRS at


Subframe n





UE transmits additional SRS at Subframe n+4





RRC configured additional SRS symbols





UL DCI trigger additional SRS at


Subframe n





UE to transmit additional SRS in Subframe n+4 and PUSCH is also scheduled in subframe n+4





RRC configured additional SRS symbols





additional SRS differed in the case of fully dropped in prior transmission occasion
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