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1 Introduction
Work on the SRS antenna port switching objective of the Rel-17 WI on Further RRM enhancement for NR and MR-DC continued during the RAN4#98-bis-e meeting, and the outcome was captured in a WF [5].

In this contribution, we provide our view on the open issues captured in the WF.
2 Discussion

Scope of SRS antenna switching requirement
	· Issue 1-1-1: whether delay requirement would be defined in RRM for SRS antenna port switching
· Agreements:
· Do not define SRS antenna port switching delay requirement in RRM
· FFS whether and how to define the scheduling restriction before and after SRS transmission for the cell with SRS antenna port switching
· There are no further scheduling restrictions for SRS symbols in addition to the restrictions defined in RAN1 specifications


The agreement contains a bullet for further studies:

FFS whether and how to define the scheduling restriction before and after SRS transmission for the cell with SRS antenna port switching

In our view, scheduling restrictions can be defined in case there is no gap between SRS and PUSCH.

Proposal 1: 
Scheduling restrictions can be introduced for the case where there is no gap between PUSCH and SRS.
Impact on other RRM requirements and positioning
	· Issue 1-1-3: Impact of SRS antenna port switching to other RRM requirements
FFS:

· Option 1: No RRM requirement would be impacted by SRS antenna port switching. 

· Option 2: Regarding the impact of SRS antenna port switching to other RRM requirements, RAN4 would clarify the relaxation or applicability in those RRM requirements whose wanted DL RS or UL RS could be interrupted by SRS antenna port switching, e.g., the delay requirement could be extended if SRS antenna port switching happens during the UE procedure, or the requirement only applies when SRS antenna port switching is not colliding with the reference signal.

· Option 3: 

· No impact to NR measurement requirements relevant to measurements based on SSB/CSI-RS due to NR SRS antenna switching, as NR measurements are always prioritized.

· In EN-DC and NE-DC operation,

· NR SRS antenna switching colliding with E-UTRA measurement

· Interruptions on E-UTRA measurement in the interrupted carrier group are allowed due to NR SRS antenna switching, but NOT allowed due to NR SRS antenna switching for the carriers not in the interrupted carrier group. 

· Additional delay can be expected on E-UTRA measurement in the interrupted carrier group when UE is configured to perform NR SRS antenna switching. 

· NR SRS antenna switching is allowed to be dropped when colliding with E-UTRA measurement in the interrupted carrier group.

· E-UTRA SRS antenna switching colliding with NR measurement: FFS

· Option 4: For impact on other RRM requirements due to SRS antenna port switching, RAN4 shall consider SRS carrier switching as the baseline. RAN4 should first discuss and agree on timing misalignment value before discussion of SRS antenna port switch impact on gNB measurements.   

· Option 5: Add one note indicating the DL may be affected due to SRS antenna switching if txSwitchImpactToRx is configured.

· Option 6: Further look into performance impact on timing-based measurements from SRS antenna port switching, and if needed, identify how to mitigate performance degradation (e.g. by avoiding switching during timing-based measurements).

· Option 7: Do not consider impact to timing measurements in R17 SRS antenna port switching.

· Option 8: TBD after the interruption of SRS antenna port switching is clarified


SRS antenna port switching may impact other RRM requirements, e.g. related to timing measurements (e.g., UE Rx-Tx, gNB Rx-Tx measurements, UL RTOA, etc.). The reason is that in practice the transmit timings between signals transmitted by any two or more UE transmit antennas are not perfectly aligned with respect to each other. This leads to transmit time misalignment (or time alignment error, TAE) between transmissions on different antennas, which may cause a non-negligible additional error in the timing measurement accuracy, unless the SRS antenna port switching impact is completely avoided or limited during the timing measurement.

Proposal 2: Further look into performance impact on timing-based measurements from SRS antenna port switching, and if needed, identify how to mitigate performance degradation.
	· Issue 1-1-4: Impact of SRS antenna port switching to positioning related requirements
FFS:

· Option 1: The impact of SRS antenna switching on positioning related measurement will not be discussed in this Rel-17 FeRRM

· Option 2: Discuss the impact of SRS antenna switching on positioning related measurement in this Rel-17 FeRRM.


In our view the impact on antenna port switching on positioning related measurements needs to be investigated.
Proposal 3: Discuss the impact of SRS antenna switching on positioning related measurement in this Rel-17 FeRRM work item.
Interruption requirements
	· Issue 1-2-2: whether same interruption requirement applies to different SRS antenna port
FFS:

· Option 1: use same set of requirements for different SRS antenna switch patterns

· Option 2: The interruption could be different according to ‘resourceType’.


Proposal 4: Same set of interruption requirements shall apply regardless of the SRS antenna switching pattern. 

	· Issue 1-2-4: Would the interruption requirement differentiate between sync and async cases?
FFS:

· Option 1: No; one single requirement to cover the synchronous and asynchronous scenarios with or without UL TA.

· Option 1a: No, interruption requirement is based on the async case for the minimum requirement.

· Option 2: Yes, the interruption requirement can differentiate between sync and async cases.


Proposal 5: 
Different interruption requirements shall apply for synchronous and asynchronous cases. 

	· Issue 1-2-5: Interruption requirement for UE with or without per-FR MG capability
FFS:

· Option 1: Interruption requirement of SRS antenna port switching will not depend on for per-UE or per-FR gap capability.

· Option 2: No need to differentiate the requirement for the UE with or without capability of per-FR gap for SRS antenna port switching in RAN4. But in the interruption requirement applicability condition, RAN4 shall clarify that the indication of txSwitchImpactToRx or txSwitchWithAnotherBand is not allowed to indicate any band combination cross FR1 and FR2 if UE is capable of per-FR MG.

· Option 4: Potential impact of UE capability for per-FR gap on interruption requirements can be further studied once the other aspects influencing the interruption time have been settled.


Proposal 6: 
Interruption requirement of SRS antenna port switching shall not depend on for per-UE or per-FR gap capability. 

	· Issue 1-3-1: The interruption requirement is defined based on slot level or symbol level
FFS:

· Option 1: based on slot level

· Option 2: if the interruption time only includes transient periods before and after SRS transmission, and considering that the transient period specified in FR session is 15us, it is suggested to specify the interruption requirements based on symbol level.

· Option 3: The interruption requirement can be defined based on slot level for full uplink symbols within a slot and based on symbol level for flexible symbols within slot.

· Option 4: based on symbol level


Proposal 7: Interruption requirements for SRS antenna port switching shall be defined in OFDM symbol granularity. 
	· Issue 1-3-2: The components within interruption time of SRS antenna port switching in FR1
FFS:

· Option 1: includes antenna switching time and SRS transmission time

· Option 1a: The interruption time for SRS antenna port switching comprises at least antenna switching time and SRS transmission time.

· Option 2: The guard period defined in TS 38.214 is considered as the antenna switching time when defining the interruption requirement. 

· If the signalling of txSwitchWithAnotherBand is reported, the interruption requirement at SRS antenna switching should be the guard period defined in TS 38.214 for the aggressor CCs in the band combination. 

· If the signalling of txSwitchImpactToRx is reported, the interruption requirement should include the guard period defined in TS 38.214 and SRS transmission time for the aggressor CCs in the band combination.

· Option 3: The interruption time of SRS antenna port switching in FR1 includes all guard symbols, all SRS symbols transmitted on other antenna port, and only one switching time.

· Option 4: The components within interruption time of SRS antenna port switching in FR1 include:

· SRS antenna port switching time (transient time)

· SRS transmission time 

· Transient time before and after SRS transmission occasion

· Option 5:

· Since UE stay connection with the serving CCs, the interruption time for SRS antenna port switching delay includes transient periods before and after SRS transmission, and it is not necessary to consider SRS transmission time.

· Option 6:

· If victim CC and SRS transmission on aggressor CC are transmitted on the same antenna, interruption requirement shall include SRS antenna switching in delay/TP, SRS transmission, GP, SRS antenna switching back delay/TP.

· If victim CC and SRS transmission on aggressor CC are transmitted on the different antenna, interruption requirement shall include SRS antenna switching in delay/TP, SRS antenna switching back delay/TP only.

· Option 7:

· The components within interruption time is 

· Time to antenna switching before SRS transmission and SRS transmission time for ‘aperiodic’ SRS-ResourceSet

· Time to antenna switching before SRS transmission for ‘periodic’ or ‘semi-persistent’ SRS-ResourceSet

· Additionally, the time to switch back after SRS transmission depending on UE ehaviour

· Option 8:

· The interruption at SRS antenna switching shall be defined at least within the guard period in Table 6.2.1.2-1 of [TS38.214].

· The interruption requirement shall be defined when the SRS resources of a set in a slot are configured on the symbols which separated by exactly the minimum guard period.

· RAN4 shall discuss if the interruption requirements are defined when the SRS resources of a set in a slot are separated by a length larger than a minimum guard period.


Proposal 8: 
The interruption time for SRS antenna port switching comprises at least antenna switching time and SRS transmission time.
3 Summary

In this contribution we have provided our views on open issues captured in the WF. The following proposals are made:
Proposal 1: 
Scheduling restrictions can be introduced for the case where there is no gap between PUSCH and SRS.

Proposal 2: Further look into performance impact on timing-based measurements from SRS antenna port switching, and if needed, identify how to mitigate performance degradation.

Proposal 3: Discuss the impact of SRS antenna switching on positioning related measurement in this Rel-17 FeRRM work item.
Proposal 4: Same set of interruption requirements shall apply regardless of the SRS antenna switching pattern. 

Proposal 5: 
Different interruption requirements shall apply for synchronous and asynchronous cases. 

Proposal 6: 
Interruption requirement of SRS antenna port switching shall not depend on for per-UE or per-FR gap capability. 

Proposal 7: Interruption requirements for SRS antenna port switching shall be defined in OFDM symbol granularity. 

Proposal 8: 
The interruption time for SRS antenna port switching comprises at least antenna switching time and SRS transmission time.
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