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[bookmark: _Ref129681862][bookmark: _Ref124589705]Introduction
[bookmark: _Ref129681832]This contribution provides a summary for maintenance issues on SRS Enhancements for Rel-18 Work Item on “MIMO Evolution for Downlink and Uplink” (NR_MIMO_evo_DL_UL).
[bookmark: OLE_LINK10]In this meeting, 4 contributions [1-4] were submitted with discussions and proposals related to Rel-18 MIMO SRS. The issues related to TDMed / non-TDMed SRS and associated PUSCH, such as the feature group design, capabilities, etc., may be handled under the agenda item for 8Tx SRI/TPMI or under this item, depending on the views of the companies. 

RRC parameter name related to 8-port SRS 

Samsung provided a proposal and CR for correcting RRC parameter name for SRS resource to be aligned with TS38.331 to incorporate n-port SRS resource, where n can be 1, 2, 4, or 8. The correction is in TS38.214, and is a straightforward correction.

[bookmark: OLE_LINK4]Proposal 1: Adopt the proposal for TS38.214 on the number of SRS ports, as in CR R1-2404099:
[bookmark: _Toc11352140][bookmark: _Toc20318030][bookmark: _Toc27299928][bookmark: _Toc29673201][bookmark: _Toc29673342][bookmark: _Toc29674335][bookmark: _Toc36645565][bookmark: _Toc45810610][bookmark: _Toc162184953]6.1.1.1	Codebook based UL transmission
< Unchanged text is omitted>
Except when higher layer parameter ul-FullPowerTransmission is set to 'fullpowerMode2', when multiple SRS resources are configured by SRS-ResourceSet with usage set to 'codebook', the UE shall expect that the number of SRS port(s) higher layer parameters nrofSRS-Ports in SRS-Resource in SRS-ResourceSet shall be configured with the same value for all these SRS resources.
< Unchanged text is omitted>

· Additional information
· [bookmark: OLE_LINK6]Reason for change: In TS 38.331, the RRC parameter nrofSRS-Ports-n8 is used to identify the port number for an 8-port SRS resource, and nrofSRS-Ports for an 1,2,4-port SRS resource. However, in a paragraph of 6.1.1.1 in TS 38.214, only the RRC parameter nrofSRS-Ports is used, which does not cover 8-port SRS resources.
· Summary for change: Revise the wording as “the number of SRS port(s) … shall be same value” to replace “high layer parameters … shall be configured with the same value”, which can be applicable to SRS resources with any number of ports, regardless of how the high layer parameters are named.
· Consequences if not approved: The case of 8-port SRS resource is not covered in 6.1.1.1 of TS38.214.
· TP/CR is for TS38.214 v18.2.0.

	Company
	View

	CATT
	Fine with the proposal.

	Lenovo
	Fine with the proposal.

	QC
	We understand the intention of the CR is to allow configuration of mixed TDM and non-TDMed 8-ports SRS in a same SRS resource set. But we are not convinced that this mixture of TDM and nonTDM SRS is needed, as we don’t see use case for it. Therefore, we think current spec is good. 

	ZTE
	Re QC’s comment, we do not think this proposal is to allow configuration of mixed TDM and non-TDM 8-port SRS in a same SRS resource set. To address QC’s concern, we can consider the following wording:
[bookmark: OLE_LINK5]Except when higher layer parameter ul-FullPowerTransmission is set to 'fullpowerMode2', when multiple SRS resources are configured by SRS-ResourceSet with usage set to 'codebook', the UE shall expect that a same higher layer parameter of nrofSRS-Ports or nrofSRS-Ports-n8 is configured in SRS-Resource in SRS-ResourceSet, and the higher layer parameter nrofSRS-Ports or nrofSRS-Ports-n8 shall be configured with the same value for all these SRS resources.

	FL
	ZTE’s wording looks good to me. Companies can further discuss based on ZTE’s wording.

	vivo
	Share the similar view with QC, we don’t see the use case to mix TDMed and non-TDMed SRS resource in a resource set. 
But the current spec only covers the case of nrofSRS-Ports, without nrofSRS-Ports-n8. Thus, ZTE’s wording seems a more detailed clarification to cover both cases of nrofSRS-Ports and nrofSRS-Ports-n8, since they are two different RRC parameters. We are fine with ZTE’s wording.

	Apple
	TP from ZTE looks better to us and it can also clarify the concern from QC.

	FL
	After checking companies’ views offline, since a few companies prefer no mixture of TDMed and non-TDMed 8-port SRS resource in a SRS resource set, but some other companies prefer to leave it for gNB configuration, we can discuss both during Monday’s online.




[bookmark: OLE_LINK9]UE capability / features related to 8-port SRS

Samsung and Qualcomm provided proposals for UE capability / features related to 8-port SRS. These proposals are also related to 8Tx PUSCH so they may be alternatively handled in agenda item for 8Tx SRI/TPMI. Views can be expressed on where / how to handle these proposals.


[bookmark: OLE_LINK8]Proposal 2: Introduce UE capability to indicate supported codebook types corresponding to TDM based 8-port SRS.
· [bookmark: OLE_LINK1]Note: Current UE capability FG 40-7-1a, FG 40-7-1b, FG 40-7-1c, and FG 40-7-1d can be applied to non-TDM based 8-port SRS.
· Details can be discussed in UE feature session.

Proposal 3: for codebook based 8-Tx PUSCH, add a UE feature group as 40-7-1h under 40-7-1 family. The new UE feature group signals the supported codebook type and SRS type jointly with the following candidate values. 
· [bookmark: OLE_LINK3]Candidate value 1: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 2) with TDMed SRS
· Candidate value 2: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 3) with TDMed SRS
· Candidate value 3: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS
· Candidate value 4: The UE support partial coherent 8 Tx PUSCH (codebook 2) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 3) with TDMed SRS
· Candidate value 5: The UE support partial coherent 8 Tx PUSCH (codebook 2) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS
· Candidate value 6: The UE support partial coherent 8 Tx PUSCH (codebook 3) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS


	Company
	View

	CATT
	We prefer to discuss the issue in AI 8.2.2 to avoid duplicate work.

	Lenovo
	We have the same view with CATT and prefer to discuss it in AI 8.2.2.

	QC
	We are OK to discuss either under 8.1 or under 8.2.2. We just want to make sure RAN1 handle this issue in this meeting, because this is triggered by a RAN4 LS and we may want to send LS back to RAN4 ASAP. 

	ZTE
	We are fine to discuss this issue in AI 8.2.2. However, we do not think it is needed to introduce a UE capability of supporting TDM or non-TDM 8-port SRS for 8-port PUSCH with codebook2/3/4. The coherence between TDM 8-port SRS and 8-port PUSCH with codebook2/3/4 can naturally hold.

	FL
	Agree that these may be discussed in either 8.1 or 8.2.2. I noticed that both proposals are also submitted to 8.2.2, so I think discussion in 8.2.2 should be sufficient. Anyway we can further clarify during online if needed.

	vivo
	Fine to discuss it in 8.2.2.

	Apple
	We prefer to discuss this issue in the UE feature session, i.e., AI 8.2.2. 

	FL
	Agree to leave this for 8.2.2. If there is still a need to further discuss here, we can always pick up.




Others

Any other correction essential to R18 SRS enhancements can be discussed here, if any.

	Company
	View

	
	

	
	

	
	




[bookmark: _Hlk99709641]Conclusions
For Monday Online

Proposal 1A: Adopt the proposal for TS38.214 on the number of SRS ports, as in CR R1-2404099:
6.1.1.1	Codebook based UL transmission
< Unchanged text is omitted>
Except when higher layer parameter ul-FullPowerTransmission is set to 'fullpowerMode2', when multiple SRS resources are configured by SRS-ResourceSet with usage set to 'codebook', the UE shall expect that the number of SRS port(s) higher layer parameters nrofSRS-Ports in SRS-Resource in SRS-ResourceSet shall be configured with the same value for all these SRS resources.
< Unchanged text is omitted>

· Additional information
· Reason for change: In TS 38.331, the RRC parameter nrofSRS-Ports-n8 is used to identify the port number for an 8-port SRS resource, and nrofSRS-Ports for an 1,2,4-port SRS resource. However, in a paragraph of 6.1.1.1 in TS 38.214, only the RRC parameter nrofSRS-Ports is used, which does not cover 8-port SRS resources.
· Summary for change: Revise the wording as “the number of SRS port(s) … shall be same value” to replace “high layer parameters … shall be configured with the same value”, which can be applicable to SRS resources with any number of ports, regardless of how the high layer parameters are named. Whether a mixture of TDMed and non-TDMed 8-port SRS resource in a SRS resource set is configured is left for gNB implementation. 
· Consequences if not approved: The case of 8-port SRS resource is not covered in 6.1.1.1 of TS38.214.
· TP/CR is for TS38.214 v18.2.0.

Proposal 1B: Adopt the proposal for TS38.214 on the number of SRS ports:
6.1.1.1	Codebook based UL transmission
< Unchanged text is omitted>
Except when higher layer parameter ul-FullPowerTransmission is set to 'fullpowerMode2', when multiple SRS resources are configured by SRS-ResourceSet with usage set to 'codebook', the UE shall expect that a same higher layer parameter of nrofSRS-Ports or nrofSRS-Ports-n8 is configured in SRS-Resource in SRS-ResourceSet, and the higher layer parameter nrofSRS-Ports or nrofSRS-Ports-n8 shall be configured with the same value for all these SRS resources.
< Unchanged text is omitted>

· Additional information
· Reason for change: In TS 38.331, the RRC parameter nrofSRS-Ports-n8 is used to identify the port number for an 8-port SRS resource, and nrofSRS-Ports for an 1,2,4-port SRS resource. However, in a paragraph of 6.1.1.1 in TS 38.214, only the RRC parameter nrofSRS-Ports is used, which does not cover 8-port SRS resources.
· [bookmark: OLE_LINK11][bookmark: OLE_LINK7]Summary for change: Revise the wording to be applicable to SRS resources with 1, 2, 4, or 8 ports. Note that based on the change, a mixture of TDMed and non-TDMed 8-port SRS resource in a SRS resource set is not supported.
· Consequences if not approved: The case of 8-port SRS resource is not covered in 6.1.1.1 of TS38.214.
· TP is for TS38.214 v18.2.0.
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