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1. Introduction
In last RAN4#98e meeting, the SRS antenna switching requirements were discussed with the agreements captured in the WF [1]. In this paper, we further provide our views on the remaining issues.
2. Discussion
During the discussion in the last meeting, some general issues regarding the scenarios and granularity of interruption lengths were discussed. Some basic issues about the framework of the Rel-17 SRS antenna switching requirements are identified. One of them is whether to define delay requirements for SRS antenna port switching in addition to the interruption requirements which has been agreed. From our understanding, the SRS antenna switching time is already defined in RF (15us for FR1) according to the transient period in TS 38.101-1. From the perspective of RRM requirements, at least the definition of delay of SRS antenna switching is not clear. Besides, the switching time is quite small (no more than 1 OFDM symbol in FR1), it is also not possible to define the delay requirements. Thus, it is suggested to only define interruption requirements for SRS antenna switching.
Proposal 1: Do not define SRS antenna port switching delay requirements in RRM.
Another issue is whether to define requirements for SRS antenna switching in FR2. Currently the transient period for SRS antenna switching in FR2 is missing in RF spec. It is also related to the multiple panel discussion in RAN1 which may have impact on the time for SRS antenna switching. After checking the status in RAN1, the framework of multi panel is still not very clear currently. Thus, it is suggested to define requirement only for SRS antenna switching in FR1.
Proposal 2: Define RRM requirements for SRS antenna switching in FR1.
Regarding how to design the RRM interruption requirements for SRS antenna switching, one basic question should be settled first is whether to have slot level interruption or symbol level interruptions. Different from the interruption requirements RAN4 has defined, slot level requirements are defined as the implementation time for the corresponding action is assumed to be more than hundreds microseconds. However, for SRS antenna switching, the time needed for antenna port switching is 15 us in FR1, which is much shorter than the symbol length for 15 KHz SCS. The example is shown in the following Figure.
[image: ]
Fig.1 Slot level/symbol level interruption (SRS resource allocated at the last 6 symbols)
It could be observed from the Fig that the interruptions defined in number of slots are unnecessarily long. Companies argued that it is hard to allocate the impacted symbols considering the MRTD and TA also the async/sync cases. However, even we define the interruption in the slot level, NW still can not exactly allocate the impacted slots as the timing difference is observed from the UE’s perspective, especially in the async cases even 1 more slot is allowed. And in this case, it is hard to reflect the 15us switching time in the requirements. If the motivation is to help NW to avoid these slots in seek of high throughput, then most of the resources are wasted. 
Proposal 3: Define the SRS antenna switching interruption requirements in symbol level. 
Regarding the interruption requirements applicability, for the interruption requirements already defined, the victim CCs are relevant to supporting of per-FR gap. If UE is not capable of the per-FR gap, the interruptions could be on all serving CCs. For the SRS antenna switching, two IE txSwitchImpactToRx or txSwitchWithAnotherBand are indicated to NW together with the SRS pattern. From our understanding, the impacted bands and CCs could be identified by the these IEs. Thus, it is suggested that the interruption requirement should base on the band combination capability (indicated by txSwitchImpactToRx or txSwitchWithAnotherBand) reporting by UE.
Proposal 4: The interruption requirement should base on the band combination capability (indicated by txSwitchImpactToRx or txSwitchWithAnotherBand) reporting by UE.
In the last meeting, the impact of SRS antenna switching on other RRM requirements were initially discussed. Companies pointed out that there could be timing error between two SRS resource using different antenna port. The particular scenarios is for positioning related measurement. It is the issues which has been discussed in Rel-16 position topic and will be further discuss in Rel-17 position WI. Thus, it is proposed to have the discussion in Rel-17 WI.
Proposal 5: Discuss the impact of SRS antenna switching on positioning related measurement in Rel-17 position session.

3. Conclusions
Proposal 1: Do not define SRS antenna port switching delay requirements in RRM.
Proposal 2: Define RRM requirements for SRS antenna switching in FR1.
Proposal 3: Define the SRS antenna switching interruption requirements in symbol level. 
Proposal 4: The interruption requirement should base on the band combination capability (indicated by txSwitchImpactToRx or txSwitchWithAnotherBand) reporting by UE.
Proposal 5: Discuss the impact of SRS antenna switching on positioning related measurement in Rel-17 position session.
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