3GPP TSG RAN WG1 #101	R1-2003937
e-Meeting, May 25th – June 5th, 2020

Agenda item:		6.2.3.1.1
Source:	Nokia, Nokia Shanghai Bell
Title:	Remaining details of additional SRS symbols
Document for:		Discussion and Decision
Introduction
[bookmark: _Hlk510705081][bookmark: _GoBack]In the RAN1#100bis e-meeting it was decided to consider additional SRS transmissions in the MTC and LAA cells in the future meetings. Also, the discussion on support of additional SRS in PUSCH-less carriers and additional SRS together with dual connectivity was postponed to the next meeting.
In this contribution we present our views on those issues. 
Discussion
Additional SRS in PUSCH-less carrier
We think that additional SRS in PUSCH-less Scell would be useful feature. There was discussion on PUSCH-less scenario e.g. in contribution from Softbank [1]. In the document it was pointed out that there are typically unused uplink resources in the TDD carrier if only DL subframes of the carrier are used for data transmission. It is possible to utilize those UL resources of the TDD carrier as Pcell for some other UE but that is not always the preferred method e.g. due to additional latency in UL, if only one subframe is available for UL. Therefore, it is beneficial to support UL of PUSCH-less carrier for additional SRS. It should be noted that RAN1 and RAN2 have already made agreements for additional SRS in PUSCH-less Scell. For example, RAN2 36.321 CR [3] has the following description in the summary of the change: 
This CR implements power headroom reporting for additional SRS for the following cells
•	SpCell.
•	SCells without PUSCH.
•	SCells with PUSCH.
So, some agreements have already been made to support additional SRS in PUSCH-less carriers and we think that those agreements should not be revoked. However, as discussed in the last meeting the current specification does not consider the fact that additional SRS in PUSCH-less carrier and the related SRS carrier switching may require up to 0.5ms switching time. Considering the current SRS dropping rules this basically means that additional SRS should only be configured to the second slot of the UL subframe in PUSCH-less carrier. On the other hand, eNB may be able to schedule additional SRS in PUSCH-less carrier and other UL transmissions so that switching time requirements can be fulfilled even if some or all symbols in the first slot are used for additional SRS. In addition to the switching time, UE processing time may be the bottleneck. We propose that in addition to the current SRS dropping rules, specification states that UE may drop additional SRS symbols in the first slot of the subframe if it cannot transmit those symbols due to switching time or UE processing time constraints when using SRS carrier switching together with additional SRS.
Proposal 1: Additional SRS transmission is supported in PUSCH-less Scells.
[bookmark: _Hlk40429711]Proposal 2: In addition to current dropping/puncturing rules defined for SRS carrier switching, UE may drop additional SRS transmission in the symbols of the first slot of the subframe.

[bookmark: _Hlk40429627]Additional SRS transmissions in case of dual connectivity
In the last meeting the following agreement was made:
Agreement
A UE not configured with higher layer parameter ul-STTI-Length is not expected to be triggered with trigger type 2 SRS transmission in the same subframe as a PUSCH/PUCCH transmission in the same serving cell.
This should be interpreted so that for additional SRS transmissions in different cells than PUSCH/PUCCH transmissions, legacy SRS dropping rules are applied. For DC relatively complicated rules have been specified to prioritize transmission in the case when UE is power limited or when some power needs to be guaranteed to other cell group. Our understanding is that these rules are applicable to additional SRS transmissions as well. For synchronous DC, SRS is the lowest priority uplink transmission and it is scaled down or dropped if UE needs the power for other UL transmissions. For asynchronous DC the CG with earlier starting time of UL transmission can use the remaining power that is not guaranteed to either of the CGs. It should be noted that earlier starting time means starting time of the subframe and not the actual UL transmission in case of subframe with only SRS transmission. Our understanding is that additional SRS can be used by the UEs that are configured to DC and additional specification changes are not needed.
Proposal 3: UE can be configured to transmit trigger type 2 SRS when it is configured for DC. Specification changes are not needed.

Additional SRS in MTC and LAA cells
In the last meeting the question if additional SRS is supported in LAA or MTC cells was raised. It was noted that there is no formal agreement or statement in WID to support additional SRS in LAA or MTC cells. There are likely similar benefits as in normal cells to use additional SRS in LAA or MTC cells, but detailed analysis could provide additional information. The specification impact in RAN1 is relatively small, but many small changes are needed, nevertheless. Regarding implementation and testing, more work may be needed. Considering the late phase of Rel-16 specification we think the changes that are needed to support additional SRS in MTC and LAA cells, should not be added to RAN1 specifications now.
Proposal 4: Changes that are needed to support trigger type 2 SRS in LAA and MTC cells are not introduced to RAN1 specifications in Rel-16.

Conclusion
In this contribution views on remaining details related to SRS in additional symbols are presented. We have the following proposals:
Proposal 1: Additional SRS transmission is supported in PUSCH-less Scells.
Proposal 2: In addition to current dropping/puncturing rules defined for SRS carrier switching, UE may drop additional SRS transmission in the symbols of the first slot of the subframe.
Proposal 3: UE can be configured to transmit trigger type 2 SRS when it is configured for DC. Specification changes are not needed.
Proposal 4: Changes that are needed to support trigger type 2 SRS in LAA and MTC cells are not introduced to RAN1 specifications in Rel-16.
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