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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”.
In this meeting, 5 contributions [1-5] were submitted with discussions and proposals related to Rel-18 MIMO SRS. However, as discussed in the last meeting, the issues related to TDMed / non-TDMed SRS and associated PUSCH, such as the feature group design, capabilities, etc., are to be handled under 8Tx SRI/TPMI, and therefore, interested companies should refer to [6] for those discussions. 

RRC parameter names for 8-port SRS 

Samsung provided a text proposal for correcting RRC parameter name for 8-port SRS resource to be aligned with TS38.331. The correction is in TS38.214, and is a straightforward correction.

Proposal 1: Adopt the text proposal for TS38.214 on TDMed 8-port SRS parameter name corrections:
[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>
[bookmark: _Hlk86172259]When only one SRS resource set is configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'codebook', SRI and TPMI are given by the DCI fields of one SRS resource indicator and one Precoding information and number of layers in clauses 7.3.1.1.2, 7.3.1.1.3 and 7.3.1.1.4 of [5, TS 38.212] for DCI format 0_1, 0_2 and 0_3 or given by srs-ResourceIndicator and precodingAndNumberOfLayers according to clause 6.1.2.3. When two SRS resource sets are configured in srs-ResourceSetToAddModList with higher layer parameter usage in SRS-ResourceSet set to 'codebook', SRI and TPMI are given by the DCI fields of one SRS resource indicator and one Precoding information and number of layers in clause 7.3.1.1.4 of [5, TS 38.212] for DCI format 0_3 and the UE applies the indicated SRI and TPMI to one or more PUSCH repetitions according to the first SRS resource set. The TPMI is used to indicate the precoder to be applied over the layers {0…ν-1} and that corresponds to the SRS resource selected by the SRI when multiple SRS resources are configured, or if a single SRS resource is configured TPMI is used to indicate the precoder to be applied over the layers {0…ν-1} and that corresponds to the SRS resource. The transmission precoder is selected from the uplink codebook that has a number of antenna ports equal to higher layer parameter nrofSRS-Ports or nrofSRS-Ports-n8 in SRS-Config, as defined in Clause 6.3.1.5 of [4, TS 38.211]. When the UE is configured with the higher layer parameter txConfig set to 'codebook', the UE is configured with at least one SRS resource. The indicated SRI in slot n is associated with the most recent transmission of SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI.
< 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 of an 8-port SRS resource and whether the SRS resource is a TDMed 8-port SRS resource. However, in a paragraph of 6.1.1.1 in TS 38.214, the RRC parameter nrofSRS-Ports-n8 is not used, which is not aligned with TS 38.331.
· Summary for change: Add the RRC parameter ‘nrofSRS-Ports-n8’ for 8-port SRS resource in TS 38.214.
· Consequences if not approved: RRC parameter for 8-port SRS resource is missing in 6.1.1.1 of TS38.214.
· TP is for TS38.214 v18.2.0.

	Company
	View

	OPPO
	Fine with the TPs.

	Google
	OK

	Samsung
	Support

	ZTE
	Support.

	Apple
	We are okay with the TP

	Lenovo
	Support

	NTT DOCOMO
	Ok with the TP. 

	vivo
	Support

	Huawei, HiSilicon
	Support.

	New H3C 
	OK

	Xiaomi
	Support the TP.




Power scaling on TDMed symbols

Google provided a TP to ensure that the two OFDM symbols used for TDMed 8 ports have equal power allocation via proper power scaling. This was discussed before without a conclusion. A proposal is provided below, with some rewording to reflect that equal power scaling is not needed across different pairs of TDMed 8 ports. For example, if there are 2 pairs of TDMed 8 ports occupying 4 consecutive OFDM symbols as {{1,2}, {1,2}}, it is desirable to have the same power within each pair of {1,2}; but across the pairs, the powers could be different, i.e., the SRSs on the 2nd and 3rd OFDM symbols may have different powers. 

Companies’ views on this TP can be provided. If still no agreement on the power scaling issue is reached in this meeting, we should consider a conclusion to close this issue.

Proposal 2: Adopt the following text proposal for TS38.213 on equal power scaling on the 2 TDMed SRS symbols:
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	7.5 Prioritizations for transmission power reductions
<Unchanged text is omitted>
For the purpose of power allocation in this clause, if a UE is provided uci-MuxWithDiffPrio and the UE multiplexes HARQ-ACK information in a PUSCH, a priority index of the PUSCH is the larger of (a) the priority index of the PUSCH according to clause 9 and (b) the larger priority index of the HARQ-ACK information. When determining a total transmit power for serving cells in a frequency range in a symbol of transmission occasion , the UE does not include power for transmissions starting after the symbol of transmission occasion . The total UE transmit power in a symbol of a slot is defined as the sum of the linear values of UE transmit powers for PUSCH, PUCCH, PRACH, and SRS in the symbol of the slot. For an SRS resource provided the higher layer parameter nrofSRS-Ports-n8 set to ports8tdm, the UE maintains the same transmission power on the symbol with  and its next symbol with .
<Unchanged text is omitted>

· Additional information
· Reason for change: For TDMed SRS, it is better to maintain the same Tx power for every two symbols. However, currently, the power scaling is performed in per symbol level. Therefore, if a UE needs to perform power scaling for one of the two symbols, the UE should perform the same power scaling for the other symbols. Then the NW can calculate the CSI based on the same EPRE for all the ports. 
· Summary for change: Specify that the UE should perform the same power scaling for TDMed SRS on the 2 symbols of TDMed 8 ports to maintain the same EPRE for all the 8 ports.
· Consequences if not approved: The NW could obtain incorrect CSI based on different EPRE for different ports for the TDMed SRS, since the NW has insufficient information on whether/how the UE performed power scaling.
· TP is for TS38.213 v18.1.0.

Alternative:
Conclusion: There is no consensus on equal power scaling on the 2 TDMed SRS symbols.

	Company
	View

	OPPO
	Support the TP.

	QC
	We agree with the intention of the TP. But the wording of the TP can be read as  something different from the intention.

In our understanding, the intention of the TP is to clarify the SRS transmission power are the same across two OFDM symbol. But the wording of the TP is saying the same (total) transmission power across the two OFDM symbol. Given there are other Tx transmissions on other CCs, the total transmission power could be different. There I no reason to force same total Tx power. I think we need modify the TP to clarify it is for equal SRS transmission power across two OFDM symbols.  
 

	Google
	Support the TP

	Samsung
	Do not support the TP. This issue has been discussed many meetings, but no consensus. In the last meeting, this issue was discussed and the offline outcome was to close the issue and not discuss anymore. Hence, as FL suggested, having conclusion is the way to go.

	ZTE
	We share the same view with Samsung. It is clear that there is no consensus. We agree to have a conclusion as suggested by FL.

	Apple
	We do not think the TP is needed. SRS can partially overlap with other UL channel/signals, in which case, power scaling could be needed for example when the total transmit power exceeds the Pcmax, the SRS partial dropping can also happen. 
Even though, in principle, it is good for UE to keep the power consistent, but it should be up for UE implementation instead of specifying it. 

	Lenovo
	We do not think the TP is needed since the issue has been discussed in several meetings but there is no consensus. We are fine with the conclusion as suggested by FL.

	NTT DOCOMO
	We think this TP isn’t needed (and very likely not agreed). So support the alternative conclusion. 
Besides the situation it may have some impact on power allocation priority across UL signal/channel, as mentioned by Apple. We don’t prefer to modify it for TDM SRS in the CR phase. 

	vivo
	We don’t think this TP is needed, and we are fine with the conclusion.
It seems there are some similar issues of SRS in the legacy spec, e.g., for two SRS resources for AS transmitted on two symbols, the current spec doesn’t restrict the same transmission power should be used for two SRS resources for AS when multiplexed with other uplink signal, though it would affect the calculation of CSI in principle. In practice, gNB can handle this issue, e.g., based on avoiding the uplink signal scheduling with SRS on the same symbol to align the SRS transmission power as much as possible. 

	Huawei, HiSilicon
	Support the TP, while can live with the alternative given the situation.

	New H3C
	OK with conclusion on non-concensus

	Xiaomi
	No consensus during previous discussions. We tend to agree on a conclusion.



Others

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

	Company
	View

	
	

	
	

	
	




[bookmark: _Hlk99709641]Conclusions
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Proposal 1: Adopt the text proposal for TS38.214 on TDMed 8-port SRS parameter name corrections:
6.1.1.1	Codebook based UL transmission
< Unchanged text is omitted>
When only one SRS resource set is configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'codebook', SRI and TPMI are given by the DCI fields of one SRS resource indicator and one Precoding information and number of layers in clauses 7.3.1.1.2, 7.3.1.1.3 and 7.3.1.1.4 of [5, TS 38.212] for DCI format 0_1, 0_2 and 0_3 or given by srs-ResourceIndicator and precodingAndNumberOfLayers according to clause 6.1.2.3. When two SRS resource sets are configured in srs-ResourceSetToAddModList with higher layer parameter usage in SRS-ResourceSet set to 'codebook', SRI and TPMI are given by the DCI fields of one SRS resource indicator and one Precoding information and number of layers in clause 7.3.1.1.4 of [5, TS 38.212] for DCI format 0_3 and the UE applies the indicated SRI and TPMI to one or more PUSCH repetitions according to the first SRS resource set. The TPMI is used to indicate the precoder to be applied over the layers {0…ν-1} and that corresponds to the SRS resource selected by the SRI when multiple SRS resources are configured, or if a single SRS resource is configured TPMI is used to indicate the precoder to be applied over the layers {0…ν-1} and that corresponds to the SRS resource. The transmission precoder is selected from the uplink codebook that has a number of antenna ports equal to higher layer parameter nrofSRS-Ports or nrofSRS-Ports-n8 in SRS-Config, as defined in Clause 6.3.1.5 of [4, TS 38.211]. When the UE is configured with the higher layer parameter txConfig set to 'codebook', the UE is configured with at least one SRS resource. The indicated SRI in slot n is associated with the most recent transmission of SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI.
< 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 of an 8-port SRS resource and whether the SRS resource is a TDMed 8-port SRS resource. However, in a paragraph of 6.1.1.1 in TS 38.214, the RRC parameter nrofSRS-Ports-n8 is not used, which is not aligned with TS 38.331.
· Summary for change: Add the RRC parameter ‘nrofSRS-Ports-n8’ for 8-port SRS resource in TS 38.214.
· Consequences if not approved: RRC parameter for 8-port SRS resource is missing in 6.1.1.1 of TS38.214.
· TP is for TS38.214 v18.2.0.

Conclusion: There is no consensus on equal power scaling on the 2 TDMed SRS symbols.


[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]References
R1-2402087, Rel-18 NR-MIMO Maintenance, InterDigital, Inc.
R1-2402274, Maintenance on NR MIMO Evolution, Google.
R1-2402431, Maintenance issues for Rel-18 NR MIMO, Samsung.
R1-2402501, Maintenance on SRS for 8Tx, Lenovo.
R1-2403169, Maintenance on NR MIMO Evolution for Downlink and Uplink, Qualcomm Incorporated.
R1-2402088, FL Summary on Maintenance of 8TX; First Round, Moderator (InterDigital, Inc.).
