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1 	Introduction
In the RAN1#95 meeting discussion on introduction of additional SRS symbols continued and the following agreements were made:
Agreement
Both intra-subframe frequency hopping and repetition are supported for aperiodic SRS in additional symbols 
· FFS whether above is supported for periodic SRS in additional SRS symbols

Agreement
Intra-subframe antenna switching is supported for aperiodic SRS in additional SRS symbols.
· FFS: Whether intra-subframe antenna switching and intra-subframe frequency hopping/repetition can be concurrently configured
· FFS: Whether the above is supported for periodic SRS in additional SRS symbols

Agreement
Both legacy SRS and additional SRS symbol(s) can be configured for the same UE.
· In case of legacy SRS is aperiodic, UE can transmit one of legacy SRS or additional SRS symbol(s) in the same subframe
· In case of legacy SRS is periodic, UE can transmit legacy SRS and additional SRS symbol(s) in the same or different subframes
· FFS: In case of legacy SRS is aperiodic, UE can transmit legacy SRS and additional SRS symbol(s) in the same subframes
· Including triggering mechanism

In addition, in the RAN#82 plenary meeting the scope of the WID was discussed and it was confirmed that enhancements on PUCCH and PUSCH are not in scope of the work item.
In this contribution we discuss further details related to the introduction of additional SRS symbols.

2 	Discussion
2.1 Time location of additional SRS symbols in the normal subframe
In the RAN1#94bis meeting it was discussed whether all the symbols of the subframe containing new SRS symbols can be used for SRS transmission from cell perspective or only one of the slots can be used for SRS transmissions. One of the important scenarios of this work item, as presented e.g. in [2], is the case where UL transmissions take place in Pcell and TDD Scell is only used for DL. This TDD SCell can have UL subframe(s) that can be used for additional SRS transmissions to improve DL performance. There is no reason why SRS transmissions should be limited to just one slot from cell perspective in this scenario. Considering interference between SRS transmissions from different UEs it is beneficial to divide SRS transmissions evenly to all the symbols of the subframe.
In the non-CA case when there are more than one UL subframe per radio frame available for uplink transmissions, straightforward option is to use one of the subframes for SRS and the rest of the UL subframes for PUSCH/PUCCH transmissions. In this case using only one of the slots of the SRS subframe and leaving the other slot empty does not seem beneficial. 
In the non-CA case when only one UL subframe is available for both SRS and PUCCH/PUSCH transmission, one solution is to use sTTI for PUCCH and PUSCH. Even in this case it is not necessary to always divide the slots of the subframe so that one of slots is used for SRS and the other slot is used for PUCCH/PUSCH, because from cell perspective FDM of PUCCH and SRS to the same symbols can be done and both slots can then be used for SRS.
Our understanding is that the operation where PUCCH/PUSCH transmission are rate matched around the additional SRS symbols is an enhancement to the current PUCCH/PUSCH operation and is out of the scope of the work item. 
[bookmark: _Hlk528917920]Proposal 1: All symbols in one subframe can be used for SRS from cell perspective.
2.2 Configuration and triggering of aperiodic SRS in additional SRS symbols
In the RAN1#94bis meeting it was agreed that aperiodic SRS transmission for additional SRS symbol(s) is supported. We propose that UE specific higher layer configuration is used to define the symbols that are dynamically triggered. It is sufficient that maximum number of symbols that can be configured for aperiodic SRS transmission from UE perspective is 7 i.e. all the symbols in one slot. UE specific additional SRS symbol configuration should be defined so that for some UEs symbols in the first slot are configured and for some other UEs symbols in the second slot can be configured.
Regarding the triggering of aperiodic SRS in additional SRS symbols we think that the simplest method is to define new interpretation to the 2-bit SRS request field in the relevant DCI formats e.g. in the following way:
‘00’ = No aperiodic SRS in legacy or additional SRS symbols
‘01’ = aperiodic SRS in legacy SRS symbol
‘10’ = aperiodic SRS in additional SRS symbols
‘11’ = aperiodic SRS in both legacy and additional SRS symbols 
This type of triggering means that only one SRS parameter set can be used for legacy aperiodic SRS and for additional SRS symbol transmission. We think that specification changes should be relatively small, and this kind of compromise is reasonable.
[bookmark: _Hlk528918897]Proposal 2: UE can be configured transmit 1 – 7 additional SRS symbols in a subframe 
Proposal 3: Reuse existing SRS request field in the relevant DCI formats to trigger aperiodic SRS transmission in additional SRS symbols.
2.3 Periodic SRS transmission in additional SRS symbols
We think that configuration of periodic SRS transmission in additional SRS symbols could be done in the same way as configuration of aperiodic SRS. In the aperiodic case eNB can easily avoid overlapping SRS and PUSCH/PUCCH transmissions from the UE. In case of periodic SRS, it is better if some kind of dropping rules are specified for the case when overlapping SRS and PUSCH/PUCCH transmissions are scheduled for the UE. Because changes to PUSCH/PUCCH operation are not in the scope of this work item, simple rule so that UE drops SRS transmission if it collides in time domain with PUCCH/PUSCH/PRACH in the same carrier, should be specified. 
UE can be configured to transmit PUSCH and PUCCH simultaneously. Similarly, simultaneous SRS and PUCCH transmission could be considered. It could prevent continuous dropping of SRS in the case that PUCCH needs to be transmitted in the consecutive subframes.
[bookmark: _Hlk528918911]Proposal 4: Periodic SRS transmission is supported in the additional SRS symbols
Proposal 5: UE drops SRS transmission if it collides with PUCCH/PUSCH/PRACH in the same carrier
2.4 Power control of additional SRS symbols
Tx power of legacy SRS transmission is linked to PUSCH power control operation if PUCCH/PUSCH transmissions in the same carrier are supported. It could be useful to have separate power control parameters for additional SRS symbols that are intended for DL CSI acquisition. Independent power control loop for PUSCH and SRS allows more flexible selection of power control methods for PUSCH and SRS. For the TDD carrier that is used for SRS but not configured for PUSCH/PUCCH transmission, separate SRS power control loop is supported in the specification. The changes required in the specification to support independent PC loop for additional SRS symbols is relatively small.
Proposal 6: Separate PC loop for additional SRS symbols should be considered.

3	Conclusions
In this contribution, we have discussed issues related to the introduction of additional SRS symbols to the normal UL subframes. We have the following proposals:
Proposal 1: All symbols in one subframe can be used for SRS from cell perspective.
Proposal 2: UE can be configured transmit 1 – 7 additional SRS symbols in a subframe 
Proposal 3: Reuse existing SRS request field in the relevant DCI formats to trigger aperiodic SRS transmission in additional SRS symbols.
Proposal 4: Periodic SRS transmission is supported in the additional SRS symbols
Proposal 5: UE drops SRS transmission if it collides with PUCCH/PUSCH/PRACH in the same carrier
Proposal 6: Separate PC loop for additional SRS symbols should be considered.
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