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1 Introduction
In last meeting, there are many open issues regarding to SRS antenna port switching[1]. In this contribution, we will provide our views.
	· Impact of SRS antenna port switching to RRM requirements in NR-SA
· txSwitchImpactToRx for intra-band case
· The interruption requirement is defined based on slot level or symbol level
· RAN4 requirement scope with different SRS resource configuration


2 Discussion

	Issue 1-2-1: Impact of SRS antenna port switching to RRM requirements in NR-SA 
· Agreement in 2nd round:
· For NR-SA, UE is not required to perform SRS antenna port switching when SRS resource and the NR measurement, i.e., L3 measurement and RLM/BFD/CBD, are scheduled in the same OFDM symbol.
· FFS when SRS resource and L1-RSRP/L1-SINR measurement are scheduled in the same OFDM symbol.




SRS carrier switching applicability requirement can be used as the baseline, which are as follows:
	8.2.2.2.9	 Interruptions at NR SRS carrier based switching
……
-    the SRS switching is not colliding with any other transmission with higher priority defined in TS 38.214 [26].
-	 the SRS switching is not colliding with any SSB/CSI-RS based L3 measurements and the measurements for RLM/BFD.
   ……



It shows that the impact will consider two aspects:
· priority of SRS transmission and other transmission, 
· priority of SRS transmission and other measurement.
In RAN1, it defines some general rule regarding the priority of SRS transmission and PUCCH/PUSCH transmission carrying CSI report in 38.214 section 6.2.1.3, therefore, the similar wording can be applied to SRS antenna port switch:
· The SRS antenna port switching is not colliding with any other transmission with higher priority defined in TS 38.214 [26].
Furthermore, In RAN4, we’d better to clarify the priority rule between SRS antenna port switch and other measurement, e.g. L3 measurement, RLM/BFD and L1-RSRP/L1-SINR measurement. 
For L3 measurement and RLM, the RS is always periodic. For L1-RSRP/L1-SINR measurement, the RS can be configured with periodic, semi-periodic and aperiodic. We think that no matter what the RS configuration type is, the measurement shall always be prioritized over SRS transmission. 
Therefore, the applicability regarding the priority of SRS transmission and other measurement will be:
-	The SRS antenna port switching is not colliding with any SSB/CSI-RS based L3 measurements and the measurements for RLM/BFD, L1-RSRP/L1-SINR.
In summary, the applicability will be:
· The SRS antenna port switching is not colliding with any other transmission with higher priority defined in TS 38.214 [26].
· The SRS antenna port switching is not colliding with any SSB/CSI-RS based L3 measurements and the measurements for RLM/BFD, L1-RSRP/L1-SINR.
Proposal 1: Impact of SRS antenna port switching to RRM requirements in NR-SA will be:
· The SRS antenna port switching is not colliding with any other transmission with higher priority defined in TS 38.214 [26].
· The SRS antenna port switching is not colliding with any SSB/CSI-RS based L3 measurements and the measurements for RLM/BFD, L1-RSRP/L1-SINR.




	Issue 1-3-4: txSwitchImpactToRx for intra-band case
· FFS:
· Option 1: No need to have clarification for txSwitchImpactToRx with intra-band contiguous CA and intra-band non-contiguous CA case.
· Option 2: Clarify that For intra-band case, the interruption always applied.



Regarding this issue, companies have different view. Some companies think txSwitchImpactToRx can’t differentiate intra-band and inter-band CA case while some others think it can. In 38.331, the IE are as follows:
	BandCombination ::=                 SEQUENCE {
    bandList                            SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParameters,
    featureSetCombination               FeatureSetCombinationId,
    ca-ParametersEUTRA                  CA-ParametersEUTRA                          OPTIONAL,
    ca-ParametersNR                     CA-ParametersNR                             OPTIONAL,
    mrdc-Parameters                     MRDC-Parameters                             OPTIONAL,
    supportedBandwidthCombinationSet    BIT STRING (SIZE (1..32))                   OPTIONAL,
    powerClass-v1530                    ENUMERATED {pc2}                            OPTIONAL
}

BandCombination-v1540::=            SEQUENCE {
    bandList-v1540                      SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParameters-v1540,
    ca-ParametersNR-v1540               CA-ParametersNR-v1540                       OPTIONAL
}


BandParameters ::=                      CHOICE {
    eutra                               SEQUENCE {
        bandEUTRA                           FreqBandIndicatorEUTRA,
        ca-BandwidthClassDL-EUTRA           CA-BandwidthClassEUTRA                 OPTIONAL,
        ca-BandwidthClassUL-EUTRA           CA-BandwidthClassEUTRA                 OPTIONAL
    },
    nr                                  SEQUENCE {
        bandNR                              FreqBandIndicatorNR,
        ca-BandwidthClassDL-NR              CA-BandwidthClassNR                    OPTIONAL,
        ca-BandwidthClassUL-NR              CA-BandwidthClassNR                    OPTIONAL
    }
}

BandParameters-v1540 ::=            SEQUENCE {
    srs-CarrierSwitch                   CHOICE {
        nr                                  SEQUENCE {
            srs-SwitchingTimesListNR            SEQUENCE (SIZE (1..maxSimultaneousBands)) OF SRS-SwitchingTimeNR
        },
        eutra                               SEQUENCE {
            srs-SwitchingTimesListEUTRA         SEQUENCE (SIZE (1..maxSimultaneousBands)) OF SRS-SwitchingTimeEUTRA
        }
    }                                                                              OPTIONAL,
    srs-TxSwitch                    SEQUENCE {
        supportedSRS-TxPortSwitch       ENUMERATED {t1r2, t1r4, t2r4, t1r4-t2r4, t1r1, t2r2, t4r4, notSupported},
        txSwitchImpactToRx              INTEGER (1..32)                            OPTIONAL,
        txSwitchWithAnotherBand         INTEGER (1..32)                            OPTIONAL
    }                                                                              OPTIONAL
}




It seems that ca-BandwidthClassDL-NR can be used to refer to intra-band CA or inter-band CA. txSwitchImpactToRx can be used to indicate if there is impact to DL due to UL transmission.  If they can be linked together, it’s possible to solve the issue. However, they are in different IE, i.e., BandCombinationList and  BandCombinationList-v1540. In 38.331, it further outlines the relationship between different IE.
	BandCombinationList-v1540, BandCombinationList-v1550, BandCombinationList-v1560, BandCombinationList-v1570, BandCombinationList-v1580, BandCombinationList-v1590, BandCombinationList-r16
The UE shall include the same number of entries, and listed in the same order, as in BandCombinationList (without suffix). If the field is included in supportedBandCombinationListNEDC-Only-v1610, the UE shall include the same number of entries, and listed in the same order, as in BandCombinationList of supportedBandCombinationListNEDC-Only (without suffix) field.
If the field is included in supportedBandCombinationListNEDC-Only-v15a0, the UE shall include the same number of entries, and listed in the same order, as in BandCombinationList (without suffix) of supportedBandCombinationListNEDC-Only (without suffix) field.



Therefore, it seems that it’s possible to use txSwitchImpactToRx to differentiate intra-band and inter-band CA in conjunction with another IE, i.e. BandParameters, which is used to indicate whether it’s intra-band or inter-band CA. 
Observation 1: It’s possible to use txSwitchImpactToRx to differentiate intra-band and inter-band CA in conjunction with another IE BandParameters. 
In this case, we can support option 1.
Proposal 2: No need to have clarification for txSwitchImpactToRx with intra-band contiguous CA and intra-band non-contiguous CA case.

	Issue 1-4-1: The interruption requirement is defined based on slot level or symbol level
· FFS
· Option 1 (CATT, Apple, vivo, QC, Xiaomi, MTK, Intel, HW, OPPO): based on slot level
· Option 1a (CATT): The interruption requirements will be defined based on slot level, i.e. no requirement for the case of interruption on flexible slot. It is not necessary to further discuss on components of making interruption if the interruption requirements are defined based on slot level.
· Option 1b (vivo): The interruption requirement is preferred to be defined based on slot level. The mis-alignment in the UL frame boundary between anchor and victim cells needs to be further discussed.
· Option 1c(LG): Slot based interruption requirement could be used in synchronous and asynchronous case, and only UL symbols based interruption should be defined when SRS antenna port switching is configured in the flexible slot in synchronous case.
· Option 2 (Ericsson, Nokia): based on symbol level
· Option 2a (Nokia): The transient period before and after the SRS resource will cause UL interruption of 1 OFDM symbol at 60kHz. At 15kHz or 30kHz SCS, RAN4 should discuss if and how to capture the transient periods from RF session in the RRM specifications.




In some meeting, some company mentioned that detail scenario will be further studied. 
Even though MRTD has different values for sync and async case,  the timing uncertainty of UL TA make it hard to check the frame boundary gap between anchor and victim cells. Regarding to the case that SRS is configured in flexible slot, the interruption requirement will be more complex. We can only consider the requirement for the worst case. Therefore, we think slot level is more proper.
Proposal 3: The interruption requirement is defined based on slot level.
	Issue 1-1-2: RAN4 requirement scope with different SRS resource configuration
· FFS
· Option 1 (CATT): 
· Only defining the requirements for the scenario that the SRS resources of a set are transmitted in the same slot with consecutive SRS transmission.
· Option 2 (Nokia, Ericsson): 
· RAN4 shall define the requirements for the following scenarios in Rel17 where
· The SRS resources of a set are transmitted NOT in the same slot, or 
· The SRS resources of a set are transmitted in the same slot with consecutive SRS transmission
· RAN4 do not define the requirements if the SRS resources of a set are transmitted in the same slot with non-consecutive SRS transmission, before the guard period in this scenario gets clarified in RAN1.    
· Option 3 (Apple, Xiaomi, Huawei, QC, vivo, CATT):
· RAN4 to define a generic requirement regardless of SRS resource configuration.
· Option 3a: define interruption requirements for a limited set of SRS configurations.



Since if the interruption requirement is designed based on slot level, there is no need to differentiate the SRS configurations. Therefore, we support option 3.
Proposal  4: RAN4 to define a generic requirement regardless of SRS resource configuration.
3 Conclusion
In this contribution, we provide our views regarding the SRS antenna port switching:
Proposal 1: Impact of SRS antenna port switching to RRM requirements in NR-SA will be:
· The SRS antenna port switching is not colliding with any other transmission with higher priority defined in TS 38.214 [26].
· The SRS antenna port switching is not colliding with any SSB/CSI-RS based L3 measurements and the measurements for RLM/BFD, L1-RSRP/L1-SINR.
Observation 1: It’s possible to use txSwitchImpactToRx to differentiate intra-band and inter-band CA in conjunction with another IE BandParameters. 
Proposal 2: No need to have clarification for txSwitchImpactToRx with intra-band contiguous CA and intra-band non-contiguous CA case.
Proposal 3: The interruption requirement is defined based on slot level.
Proposal  4: RAN4 to define a generic requirement regardless of SRS resource configuration.
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