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1. Introduction
Moderator summary#1 on Rel-17 SRS maintenance is given below, which is based on the submitted contributions in Reference. Please provide your comments of the following issues, if any.

2. Maintenance issues
Issue 1: Clarification on SRS transmission occasion in TS 38.213 (R1-2309270)
	Reason for change:
	Currently, an SRS transmission occasion is defined as the consecutive symbols for PUCCH within a slot. For an SRS resource set for antenna switching, it is unclear whether the consecutive symbols count the GP for the SRS for antenna switching or not. If the GP is not counted, UE may transmit the SRS resources in an SRS resource set for antenna switching by different transmission power as UE may identify different closed-loop power control factors for different SRS resources due to different action time for the TPC command. Then the downlink CSI estimated from such SRS resources could become inaccurate. 

	
	

	Summary of change:
	Clarify that for SRS for antenna switching, the number of consecutive symbols to determine an SRS transmission occasion should count the GP between two SRS resources

	
	

	Consequences if not approved:
	The definition of a SRS transmission occasion for SRS for antenna switching is unclear  



According to the above, the following draft CR is provided in R1-2309270.
---------------------------------------------------------------------------------------
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Uplink power control determines a power for PUSCH, PUCCH, SRS, and PRACH transmissions. 
A UE does not expect to simultaneously maintain more than four pathloss estimates per serving cell for all PUSCH/PUCCH/SRS transmissions as described in clauses 7.1.1, 7.2.1, and 7.3.1, except for SRS transmissions configured by SRS-PosResourceSet as described in clause 7.3.1. If the UE is provided a number of RS resources for pathloss estimation for PUSCH/PUCCH/SRS transmissions that is larger than 4, the UE maintains for pathloss estimation RS resources corresponding to RS resource indexes  as described in clauses 7.1.1, 7.2.1, and 7.3.1. If an RS resource updated by MAC CE, as described in clauses 7.1.1, 7.2.1 and 7.3.1, is one from the RS resources the UE maintains for pathloss estimation for PUSCH/PUCCH/SRS transmissions, the UE applies the pathloss estimation based on the RS resources starting from the first slot that is after slot  where  is the slot where the UE would transmit a PUCCH or PUSCH with HARQ-ACK information for the PDSCH providing the MAC CE, is the SCS configuration for the PUCCH or PUSCH, respectively, that is determined in the slot when the MAC CE command is applied and  is a number of slots for SCS configuration  provided by kmac or  if kmac is not provided.
A PUSCH/PUCCH/SRS/PRACH transmission occasion  is defined by a slot index  within a frame with system frame number , a first symbol  within the slot, and a number of consecutive symbols . For a PUSCH transmission with repetition Type B, a PUSCH transmission occasion is a nominal repetition [6, TS 38.214]. For SRS in a SRS resource set with the usage set to antennaSwitching, the number of consecutive symbols L should count the guard period between two SRS resources [6, TS 38.214].
<omitted text>
---------------------------------------------------------------------------------------

· Discussion in Round 1
	Company
	Comments (if any)

	Mod
	Per my assessment, this issue is not essential and somewhat spec optimization. Even though the corner case that “UE may transmit the SRS resources in an SRS resource set for antenna switching by different transmission power as UE may identify different closed-loop power control factors for different SRS resources due to different action time for the TPC command” may happen with 1/2 symbol(s) of GP, it can be avoided and handled by gNB implementation if deemed necessary.
This issue has NOT been discussed so far. Please provide your views of this CR, if any.

	Apple
	We are open to have the clarification. 
On the other side, is it true that this issue is also applicable to the previous release, e.g., Re-15/16?

	Samsung
	We agree with Moderator’s assessment. For a definition of SRS transmission occasion, “a first symbol S within the slot, and a number of consecutive symbols L” is enough. Different action time for TPC command can be avoided by gNB scheduling.

	Google
	The proposal is for clarification purpose. 
We would be open either to consider the GP or not to consider the GP when determining a transmission occasion of SRS for antenna switching. But current spec is not pretty clear. To answer Apple’s question, this issue also exists in R15/R16. If companies are fine, we are also fine to consider a R15/R16 conclusion or CR.

	OPPO
	We are fine with a conclusion rather than a CR. It is not harmful to make it clear. 

	Nokia, NSB
	We need more discussion. If SRS resources for antenna switching is transmitted in different slots, still the same problem may happen.  
Mod: I tend to agree that this is possible in case of AS SRS transmitted across multiple slots. Nevertheless, it can be handled by gNB implementation. In the meanwhile, it’s worth noting that this issue does not exist from Rel-15 NR as mentioned by Apple.

	vivo
	Agree with moderator’s assessment. This may not be essential. 

	LGE
	Agree with Moderator’s assessment.

	Ericsson
	We think the definition of SRS transmission occasion in existing specification (i.e., in a consecutive number of symbols) is clear. Actually, when deciding 15ms guard period for SRS, RAN4 considered both transient due to switching time (5ms) and transient due to power change (10 ms). We also agree with comment from Nokia that the proposed change does not solve the issue for SRS transmission occasions in different slots.  Hence, we don’t think this is needed.

	Mod
	All companies except Google think this TP is NOT needed.



Issue 2: Correction on SRS for antenna switching in TS 38.214 (R1-2309353)
	Reason for change:
	In RAN1#106-e, the extended SRS resource set configuration based on UE capability was adopted by the following agreement.
	Agreement
For antenna switching SRS, support maximum one SRS resource set for periodic SRS and maximum 2 SRS resource sets for semi-persistent SRS.
· Note: the two SP-SRS resource sets are not activated at the same time
· For xTyR where y>4, if UE does NOT support this feature, support maximum one SRS resource set for periodic SRS and maximum one SRS resource set for semi-persistent SRS
· Applies for all supported xTyR where y<=8
· For each xTyR antenna switching (except for 4T6R if supported), each periodic or semi-persistent resource set contains y/x resources.
This feature is UE optional: For UEs that do not support this feature, follow Rel-15 on the number of resource sets for periodic and semi-persistent SRS



Based on the above agreement, when a UE reports srs-AntennaSwitching2SP-1Periodic, the UE can be configured with up to 2 SRS resource set for semi-persistent and up to 1 SRS resource set for periodic, and this applies for all supported xTyR where y <=8. However, it is not clearly captured for the case of x=y (i.e., 1T1R, 2T2R, and 4T4R).

Also, one additional minor correction is that, for a bullet of “otherwise”, which is orresponding to another bullet for 2T4R if the UE is indicating srs-AntennaSwitching2SP-1Periodic and/or srs-ExtensionAperiodicSRS, it is not clear which antenna switching configuration is applied because an exact antenna switching configuration, e.g., “for 2T4R”, is missing.

	
	

	Summary of change:
	· Clarify up to 2 semi-persistent and up to 1 periodic SRS resource set can be configured for 1T1R, 2T2R, and 4T4R, if the UE is indicating srs-AntennaSwitching2SP-1Periodic.
· Add “for 2T4R” for a bullet of “otherwise” in order to clarify the bullet of “otherwise” is for the case of 2T4R.

	
	

	Consequences if not approved:
	The possible cases of SRS resource / SRS resource set configuration for above cases of SRS for antenna switching is not clear.



According to the above, the following draft CR is provided in R1-2309353.
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< Unchanged parts are omitted >
-	For 2T4R, if the UE is indicating srs-AntennaSwitching2SP-1Periodic and/or srs-ExtensionAperiodicSRS:
-	when the UE is indicating srs-AntennaSwitching2SP-1Periodic only, then up to two SRS resource sets with resourceType in SRS-ResourceSet set to ‘semi-persistent’ and up to one SRS resource set with resourceType in SRS-ResourceSet set to ‘periodic’ can be configured, or up to two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet can be configured, where the two SRS resource sets configured with ‘semi-persistent’ are not activated at the same time, each SRS resource set has two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of two SRS ports, and the SRS port pair of the second resource is associated with a different UE antenna port pair than the SRS port pair of the first resource.
-	when the UE is indicating srs-ExtensionAperiodicSRS only, then up to two SRS resource sets with resourceType in SRS-ResourceSet set to ‘aperiodic’ and up to one SRS resource set with resourceType in SRS-ResourceSet set to ‘periodic’ or ‘semi-persistent’ can be configured, or up to two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet can be configured. In the case of two resource sets with resourceType in SRS-ResourceSet set to ‘aperiodic’, a total of two SRS resources are transmitted in different symbols of two different slots, the SRS port pair of each SRS resource in the given two sets is associated with a different UE antenna port pair and the two sets are each configured with one SRS resource. In the case of one resource set with resourceType in SRS-ResourceSet set to ‘aperiodic’ is configured, a total of two SRS resources transmitted in different symbols in the same slot, each SRS resource in a given set consisting of two SRS ports, and the SRS port pair of the second resource is associated with a different UE antenna port pair than the SRS port pair of the first resource. Each SRS resource set with ‘resourceType’ in SRS-ResourceSet set to ‘periodic’ or ‘semi-persistent’ has two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of two SRS ports, and the SRS port pair of the second resource is associated with a different UE antenna port pair than the SRS port pair of the first resource.
-	zero or one or two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet set to ‘periodic’ or ‘semi-persistent’ if the UE is not indicating srs-AntennaSwitching2SP-1Periodic, or up to two SRS resource sets configured with resourceType in SRS-ResourceSet set to ‘semi-persistent’ and up to one SRS resource set configured with resourceType in SRS-ResourceSet set to ‘periodic’ if the UE is indicating srs-AntennaSwitching2SP-1Periodic, where the two SRS resource sets configured with ‘semi-persistent’ are not activated at the same time. Each SRS resource set has two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of two SRS ports, and the SRS port pair of the second resource is associated with a different UE antenna port pair than the SRS port pair of the first resource, and, 
-	zero or one SRS resource set configured with resourceType in SRS-ResourceSet set to ‘aperiodic’ if the UE is not indicating srs-ExtensionAperiodicSRS, or up to two SRS resource sets configured with resourceType in SRS-ResourceSet set to ‘aperiodic’ if the UE is indicating srs-ExtensionAperiodicSRS, where in the case of one resource set, a total of two SRS resources transmitted in different symbols in the same slot, each SRS resource in a given set consisting of two SRS ports, and the SRS port pair of the second resource is associated with a different UE antenna port pair than the SRS port pair of the first resource. In the case of two resource sets, a total of two SRS resources are transmitted in different symbols of two different slots, the SRS port pair of each SRS resource in the given two sets is associated with a different UE antenna port pair. The two sets are each configured with one SRS resource, or
-	otherwise, for 2T4R, up to two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet, where each SRS resource set has two SRS resources transmitted in different symbols, each SRS resource in a given set consisting of two SRS ports, and the SRS port pair of the second resource is associated with a different UE antenna port pair than the SRS port pair of the first resource, or
< Unchanged parts are omitted >
-	For 1T=1R, or 2T=2R, or 4T=4R, up to two SRS resource sets each with one SRS resource can be configured, where the number of SRS ports for each resource is equal to 1, 2, or 4 if the UE is not indicating srs-AntennaSwitching2SP-1Periodic. Up to Ttwo SRS resource sets configured with resourceType in SRS-ResourceSet set to ‘semi-persistent’ and up to one SRS resource set configured with resourceType in SRS-ResourceSet set to ‘periodic’ can be configured and the two SRS resource sets configured with ‘semi-persistent’ are not activated at the same time, or up to two SRS resource sets can be configured, if the UE is indicating srs-AntennaSwitching2SP-1Periodic, where each SRS resource set has one SRS resource, the number of SRS ports for each resource is equal to 1, 2, or 4, or
< Unchanged parts are omitted >

· Discussion in Round 1
	Company
	Comments (if any)

	Mod
	This is valid and can be treated as editorial change for alignment.
This issue has NOT been discussed so far. Please provide your views of this CR, if any.

	Apple
	We are open for the clarification. 

	Google
	OK

	OPPO
	We could be fine for the CR. 

	Nokia, NSB
	OK

	vivo
	OK

	LGE
	OK with the editorial change.

	Ericsson
	Ok

	Mod
	All companies agree this TP, I will suggest proposal 1 in conclusion to Mr.Chairman for approval.




3. Conclusion
Proposal 1:
The following text proposal is provided to improve the clarity of the RAN1 specifications. Please include it in the Rel-17 alignment CR (TS38.214).
· R1-2309353 for correction on SRS for antenna switching 
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