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1 Introduction
A new WI on Rel-17 RRM requirements enhancement was agreed in the RAN#89-e meeting [1]. SRS antenna port switching to be discussed in core part is captured in the following:
	(1) SRS antenna port switching [RAN4]
· Specify RRM requirement for SRS antenna port switching, e.g.
· Interruption requirement
· Potential impact on other RRM requirements


In this paper, we provide our views on RRM requirements for SRS antenna port switching.
2 Discussion
The feature of SRS antenna switching was introduced in Rel-15 by RAN1, UE is required to transmit uplink sounding signal on all physical antenna ports. And according to TR38.822, the feature of SRS antenna switching including 3 components as follows: 
1) Support SRS Tx port switch, 
2) Report whether the uplink Tx switching impact to downlink receiving in a band,
3) Report whether the UL Tx is switched together with UL Tx in another band.
In TS 38.306, the SRS antenna switching capability is captured as follow:
	srs-TxSwitch, srs-TxSwitch-v1610
Defines whether UE supports SRS for DL CSI acquisition as defined in clause 6.2.1.2 of TS 38.214 [12]. The capability signalling comprises of the following parameters:
-	supportedSRS-TxPortSwitch indicates SRS Tx port switching pattern supported by the UE, which is mandatory with capability signaling. The indicated UE antenna switching capability of ′xTyR′ corresponds to a UE, capable of SRS transmission on ′x′ antenna ports over total of ′y′ antennas, where ′y′ corresponds to all or subset of UE receive antennas, where 2T4R is two pairs of antennas. supportedSRS-TxPortSwitch-v1610, which is optional to report, indicates downgrading configuration of SRS Tx port switching pattern. If the UE indicates the support of downgrading configuration of SRS Tx port switching pattern using supportedSRS-TxPortSwitch-v1610, the UE shall report the values for this as below, based on what is reported in supportedSRS-TxPortSwitch.
	supportedSRS-TxPortSwitch
	supportedSRS-TxPortSwitch-v1610

	t1r2
	t1r1-t1r2

	t1r4
	t1r1-t1r2-t1r4

	t2r4
	t1r1-t1r2-t2r2-t2r4

	t2r2
	t1r1-t2r2

	t4r4
	t1r1-t2r2-t4r4

	t1r4-t2r4
	t1r1-t1r2-t2r2-t1r4-t2r4



-	txSwitchImpactToRx indicates the entry number of the first-listed band with UL (see NOTE) in the band combination that affects this DL, which is mandatory with capability signaling;
-	txSwitchWithAnotherBand indicates the entry number of the first-listed band with UL (see NOTE) in the band combination that switches together with this UL, which is mandatory with capability signaling.
For txSwitchImpactToRx and txSwitchWithAnotherBand, value 1 means first entry, value 2 means second entry and so on. All DL and UL that switch together indicate the same entry number.
The entry number is the band entry number in a band combination. The UE is restricted not to include fallback band combinations for the purpose of indicating different SRS antenna switching capabilities.

NOTE:	The first-listed band with UL includes a band associated with FeatureSetUplinkId set to 0 corresponding to the support of SRS-SwitchingTimeNR.


txSwitchImpactToRx and txSwitchWithAnotherBand are mandatory with capability signalling, which imply that the interruption can be expected on other band when performing SRS antenna switch.
In previous RAN4 meeting, SRS antenna switching time has been discussed in RF session. It was clarified in LS R4-1811533 [2] that the generic antenna switching time is 15 us for FR1 UE.
Observation 1: The SRS antenna switching time for FR1 UE is defined as 15us.
Proposal 1: The interruption at SRS antenna switching for FR1 UE would include antenna switching time and SRS transmission time.
The situation could be much more complicated in FR2. SRS antenna switching would be performed among multiple panels, or between the two polarizations in the same panel. The SRS antenna switching time in the same panel and between multiple panels in FR2 were discussed, however no final agreements has been reached in RF session [3].
Observation 2: The SRS antenna switching time for FR2 UE still need evolution.
For the case of SRS antenna switching among multiple panels, the interruption requirement is related to the MPUE (multi-panel UE) categories in RAN1. During the discussion of NR eMIMO in Rel-16, three types of MPUE assumptions are proposed in RAN1#96 meeting [4] as following:
MPUE-Assumption1: Multiple panels are implemented on a UE and only one panel can be activated at a time, with panel switching/activation delay of [X] ms
MPUE-Assumption2: Multiple panels are implemented on a UE and multiple panels can be activated at a time and one or more panels can be used for transmission
MPUE-Assumption3: Multiple panels are implemented on a UE and multiple panels can be activated at a time but only one panel can be used for transmission

In the discussion of the NR FeMIMO scope of Rel-17, the assumptions of UE transmission across multiple panels were narrowed down and simultaneous transmission across multiple panels, corresponding to MPUE-Assumption2, was excluded. 
For MPUE-Assumption1 and MPUE-Assumption3, the main difference is the activation/deactivation status of the switch-to panel. For MPUE-Assumption1, there is only one activated panel in a given time, while for MPUE-Assumption3, one or more panels can be active at a time. In the case that SRS antenna switch to a deactivated panel, the panel activation time should be taken into consideration, which would result in a large delay. 
[bookmark: OLE_LINK2]Based on the analysis above, the longest interruption time for SRS antenna switching would comprise of panel switching time, panel activation time and SRS transmission time. The issue of multiple panel selection is still under discussion in RAN1.
Observation 3: The SRS antenna switching interruption time for MPUE depends on the final decision of the MPUE-Assumption in RAN1.
Proposal 2: The total interruption time of SRS antenna switching for MPUE would comprise of panel switching time, panel activation time and SRS transmission time.
3 Conclusion
Observation 1: The SRS antenna switching time for FR1 UE is defined as 15us.
Proposal 1: The interruption at SRS antenna switching for FR1 UE would include antenna switching time and SRS transmission time.
Observation 2: The SRS antenna switching time for FR2 UE still need evolution.
Observation 3: The SRS antenna switching interruption time for MPUE depends on the final decision of the MPUE-Assumption in RAN1.
Proposal 2: The total interruption time of SRS antenna switching for MPUE would comprise of panel switching time, panel activation time and SRS transmission time.
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