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1. Introduction
In RAN1 #92bis, we made agreement that 1T4R SRS antenna switching is supported with a certain flexibility of slots configuration 
Agreement 
· 1T4R antenna switching for SRS transmission is supported by 2 aperiodic SRS resource sets 
· two aperiodic SRS resource sets with total four SRS resources transmitted in different symbols of two different slots, each SRS resource consisting of a single SRS port, and where the SRS port of each resource is associated with a different UE antenna port
· each of the two SRS resource sets consists of two SRS resources, or one SRS resource set consists of a single SRS resource and the other SRS resource set consists of three SRS resources
· the UE shall expect the same value for the higher layer parameters alpha-srs, p0-srs, srs-pathlossReference-rs-config and srs-pcadjustment-state-config in the two SRS resource sets
· FFS: On UE ambiguity if two DCI triggers separately triggers two SRS resource sets
· FFS: The gap before or after any SRS resource set for antenna switching
· FFS: The number of SRS resource sets for other cases

Since SRS resources for 1T4R antenna switching would be configured on two SRS resource set, UE could have uncertainty on distinguishing SRS configurations for 1T4R antenna switching or 1T2R antenna switching. In this contribution, we suggest a small restriction to avoid the UE’s uncertainty.

[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK13][bookmark: OLE_LINK14]2. SRS resource set configured on multiple slots.
According to the current agreements, when SRS resource set is configured for antenna switching, UE should distinguish antenna switching of {1T2R, 1T4R, 2T4R} based on # of SRS resources within a set and # of configured SRS antenna ports. Thus, when two SRS resource sets with single SRS antenna port are configured and triggered via SCI, UE would be confused whether this resources are for 1T2R antenna switching or for 1T4R antenna switching. 
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<Figure 1. UE would understand two configured SRS resource sets for antenna switching in two different ways>
 
Observation 1: In the configurations of aperiodic SRS resource sets for antenna switching, there is no difference between 1T2R antenna switching and 1T4R antenna switching

During the discussion of SRS design, reduction of latency on multi-shot aperiodic SRS, for example, total transmission time/latency of frequency hopping SRS was under severe consideration and for all value of configured SRS bandwidth, sounding of hole BWP via 2 or 4 times frequency hopping can be configured to support a sounding within a slot. Being aligned with this approach, for the SRS antenna switching, during RAN1 #92bis, it was found that many companies assume antenna switching of SRS would happen within adjacent/closest available UL resources. 

Observation 2: Set or sets of aperiodic SRS resources needs to be transmitted with the least time difference between the transmission, if a harmonized measurement is expected 

Proposal 1: When 2 or multiple of aperiodic SRS resource sets are configured for antenna switching and only one port is configured for each set, UE assumes following operations according to the triggering condition and transmission time configuration.
· If 2 of SRS resource sets are triggered via single DCI and difference of two sets’ time offset is less than threshold, UE understand that 1T4R SRS antenna switching is intended.
· If each of SRS resource set is separately triggered, UE understand that 1T2R antenna switching is intended
· The threshold indicates the distance of adjacent UL resources(slots)

We also need to fix some misleading in TS 38.214 about SRS antenna switching. According to the previous agreements, when SRS resource set with SRS-SetUse configured as 'antenna switching', number of antenna ports are configured together, but no information is included about the exact UE antenna port index, since it was not necessary till two SRS resource sets are agreed to be used for 1T4R antenna switching. 

Proposal 2: It should be properly captured in TS 38.214 that UE antenna port index is not included in SRS resource configured with SRS-SetUse as ‘antenna switching’.

-----------------------------------------------Text proposal on 38.214------------------------------------------------------

[bookmark: _Toc510988236]6.2.1.2	UE antenna switching
When UE antenna switching is enabled by the higher layer parameter SRS-SetUse set as 'antenna switching' for a UE that supports transmit antenna switching, a UE may be configured with one of the following configurations depending on the UE capability:
-	SRS resource set with two SRS resources transmitted in different symbols, each SRS resource consisting of a single SRS port, and where the SRS port of the second resource is associated with a different UE antenna port than the SRS port of the first resource or
-	SRS resource set with two SRS resources transmitted in different symbols, each SRS resource consisting of two SRS ports, and where 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	
-	SRS resource set configured with higher layer parameter resourceType in SRS-ResourceSet set to ‘periodic’ or ‘semi-persistent’ with four SRS resources transmitted in different symbols, each SRS resource consisting of a single SRS port, and where the SRS port of each resource is associated with a different UE antenna port, or
[bookmark: _Hlk493885834]-	two SRS resource sets configured with higher layer parameter resourceType in SRS-ResourceSet set to ‘aperiodic’ with a total of four SRS resources transmitted in different symbols of two different slots, and where configured with the same value of aperiodicSRS-ResourceTrigger the SRS port of each SRS resource is associated with a different UE antenna port. The two sets are each configured with two SRS resources, or one set is configured with one SRS resource and the other set is configured with three SRS resources. The UE shall expect that the two sets are both configured with the same values of the higher layer parameters alpha, p0, pathlossReferenceRS, and srs-PowerControlAdjustmentStates in SRS-ResourceSet. Or, 
-	SRS resource set with one SRS resource, where the number of SRS ports is equal to 1, 2, or 4
……

3. Conclusions
In this contribution, based on the previous discussion and agreements, we shared two observations for the completion of SRS antenna switching, and we proposed a simple solution to remove UE side uncertainty at distinguishing 1T2R/1T4 SRS antenna switching.

Observation 1: In the configurations of aperiodic SRS resource sets for antenna switching, there is no difference between 1T2R antenna switching and 1T4R antenna switching

Observation 2: Set or sets of aperiodic SRS resources needs to be transmitted with the least time difference between the transmission, if a harmonized measurement is expected 

Proposal 1: When 2 or multiple of aperiodic SRS resource sets are configured for antenna switching and only one port is configured for each set, UE assumes following operations according to the triggering condition and transmission time configuration.
· If 2 of SRS resource sets are triggered via single DCI and difference of two sets’ time offset is less than threshold, UE understand that 1T4R SRS antenna switching is intended.
· If each of SRS resource set is separately triggered, UE understand that 1T2R antenna switching is intended
· The threshold indicates the distance of adjacent UL resources(slots)

Proposal 2: It should be properly captured in TS 38.214 that UE antenna port index is not included in SRS resource configured with SRS-SetUse as ‘antenna switching’.
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