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1	Introduction
In RAN#103 meeting, Rel-19 UE RF enhancement WID was approved with the following 6Rx objective. The discussion on SRS antenna switching for 6Rx in RAN4 during Q2, 2024 was a bit controversial due to lack of RAN1 related TUs but with RAN1 spec impact, and in parallel with ongoing discussion on UL 3Tx transmission in RAN1 MIMO. Therefore, some RAN guidance is needed for this objective. In this contribution, we share some suggestions on 3T6R and 4T6R antenna switching SRS for further discussions. 
	6Rx for handheld and FWA UE
· Specify the core requirements to enable 6Rx for higher frequency bands (>2.5GHz) targeting at support of handheld UE for NR FR1 single carrier scenario
· Example bands: n41, n77/n78, n79, n104
· Support 4 MIMO layers at least, and study the gain and feasibility and if feasible, support 6 MIMO layers
· Specify the Rx requirements including reference sensitivity requirements for support 6Rx
· Note: the specified requirements can be applicable to both handheld UE and FWA devices
· Specify the requirements to support SRS antenna switching including t1r6, t2r6, t3r6, t4r6 depending on UE capability
· Study the issue of insertion loss imbalance across SRS ports, and if justified, specify the corresponding solution.



2 Discussion
First of all, 6Rx has been verified to be feasible on smartphone and under the implementation for some flagship smartphone for lots of FR1 high bands as far as we know. In addition, 3Tx is also somehow feasible if the RFIC chipset implementation within smartphone is capable to activate 3 PAs simultaneously e.g. with two RFIC chipset and three external PAs to be activated. In such case, some trade off among power consumption, implementation cost, higher UL throughput should be well considered by UE vendor, however this issue could be left up to the implementation consideration. From standardization perspective, the combination of 3Tx and 6Rx is natural and reasonable, and then it’s necessary to include 3T6R SRS antenna switching into Rel-19 UE RF scope which is also aligned with the motivation of Rel-19 UE RF enhancement WID. 
Proposal 1: Consider 3T6R SRS antenna switching into Rel-19 UE RF scope and add the corresponding RAN1 TUs for it. 
Regarding 4T6R feature, this is only applicable for FWA device from RAN4 perspective since RAN4 agreed to apply 4Tx feature on FWA device only in Rel-18.  
Previously, supporting of 4T6R SRS antenna switching was discussed in Rel-17 MIMO, but there was no outcome except for the corresponding conclusion as summarized in the following. Then, in RAN1#117, per RAN4 related LS [2], this issue was discussed in RAN1 again, and, similarly, companies’ views were still quite diverged. Technically speaking, the 3T6R SRS antenna switching only requires two SRS resources/symbols, and however, for 4T6R, regardless of choosing which candidates (e.g., 4+2 or 2+2+2), also at least two SRS resource(s)/symbol(s) are needed. Considering that, per design principle of SRS antenna switching, the 4T6R UE, if supported, can still achieve DL CSI acquisition by degraded 3T6R antenna switching (having the same or even less resource overhead/latency), and then the necessity of supporting 4T6R is further declined.  
	Conclusion (RAN1#107-e)
In Rel-17, SRS 4T6R is not supported.
Excerpts from R1-2405647 (RAN1 Moderator summary) [3]:
· Option 1: Support antenna switching 4T6R by configuring a 4-port SRS resource and a 2-port SRS resource for SRS antenna switching.
· FFS on guard symbol(s) between the two SRS resources.
· Support: QC, InterDigital (2nd)
· Option 2: Support antenna switching 4T6R by configuring two 4-port SRS resources for SRS antenna switching, where 2 ports in the second resource are transmitted.
· FFS on guard symbol(s) between the two SRS resources.
· Support: InterDigital (2nd)
· Option 3: Support antenna switching 4T6R by configuring 3 2-port SRS resources for SRS antenna switching, without guard symbol between the first and second SRS resources.
· FFS on guard symbol(s) between the second and third SRS resources.
· Support: Nokia, InterDigital (1st)
· Option 4: Antenna switching 4T6R is not supported.
· Support: Samsung, ZTE, Ericsson, Huawei/HiSi, Vivo, Apple, LG, Fujitsu, CATT


[bookmark: _GoBack]Besides, in Rel-18, we have already specified 4T8R for FWA device with 4T8R SRS antenna switching requirement.  If we consider 4T6R for FWA device, then basically we will introduce one more type of FWA devices in addition to 4T8R specified in Rel-18. From the implementation perspective, it is definitely feasible since FR1 FWA is even capable with 8Rx. However, considering the ongoing discussions on MIMO layers for 6Rx, e.g. 4 DL MIMO layers for 6Rx from the baseband implementation complexity perspective, if FWA with 4T6R in Rel-19 is specified with 4 DL MIMO layers only, then DL throughput would be much jeopardized compared with 8Rx with 8 DL layers specified in Rel-18. In addition, based on some field testing for FWA device with 8Rx, it is rare to have 8 DL MIMO layers in the field and it is more achievable to have lower DL MIMO layers e.g. 6 DL layers. In other words, 8Rx with lower DL MIMO layers is more meaningful for FWA device. In short, we are fine to remove 4T6R if only 4 DL MIMO layers to be specified in Rel-19.    
Proposal 2: Remove 4T6R SRS antenna switching if only 4DL MIMO layers for 6Rx to be specified in Rel-19.
3	Conclusions
In this contribution, we shared some further views on Rel-19 UE RF enhancement and proposals are made as follows:
Proposal 1: Consider 3T6Rx SRS antenna switching into Rel-19 UE RF scope and add the corresponding RAN1 TUs for it. 
Proposal 2: remove 4T6R SRS antenna switching if only 4 DL MIMO layers for 6Rx to be specified in Rel-19.
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