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1 Introduction
In RAN #103 meeting, the new WID of UE RF enhancements for NR FR1/FR2 and EN-DC, Phase 4 was approved in [1], wherein the objectives related to 6Rx for handheld UE and FWA UE are listed as below:
	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
· [bookmark: OLE_LINK80]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
· [bookmark: OLE_LINK57]Specify the requirements to support SRS antenna switching including t1r6, t2r6, t3r6, t4r6 depending on UE capability
· [bookmark: OLE_LINK1]Study the issue of insertion loss imbalance across SRS ports, and if justified, specify the corresponding solution.


In last meeting, some agreements are included in the approved WF[2].
[bookmark: OLE_LINK18]In this contribution, we give some initial discussions on the SRS IL imbalance related to 6Rx. 
2	Discussion
[bookmark: OLE_LINK65][bookmark: OLE_LINK63][bookmark: OLE_LINK30][bookmark: OLE_LINK66][bookmark: OLE_LINK23][bookmark: OLE_LINK42][bookmark: OLE_LINK3]Actually, the issue was raised when RAN4 discussed the 8Rx issue due to the issue of IL imbalance across SRS port would be more severed in 8Rx. Although there are no consensus for 8Rx(also 4Rx), the solution for the IL imbalance across SRS port discussed in 6Rx could also be applied to 4Rx and 8Rx.
[bookmark: OLE_LINK6][bookmark: OLE_LINK50][bookmark: OLE_LINK56][bookmark: OLE_LINK7][bookmark: OLE_LINK8]In general, when RAN4 define the ∆TRxSRS requirements for 4Rx/6Rx/8Rx, usually the worse case is selected. The worse case would be the SRS power is transmitted from the antenna other than main antenna who usually has longest RF path and includes more switchers, which achieve larger total IL. For example, the ∆TRxSRS is the delta SRS power transmitted between Ant#1 and Ant#6 for t1r6 since more switchers are included in the path to Ant #6 comparing with the Ant #2~5. However, the worse case (Ant#1 and #6 in this example) for ∆TRxSRS may be changed which depends on SRS resource mapping to the physical antennas in the real RFFE design.
[bookmark: OLE_LINK15][bookmark: OLE_LINK27]In terms of the 8Rx discussions in previous meetings, static reporting and/or dynamic reporting are mentioned. We think the same situation can be applied to 6Rx.
[bookmark: OLE_LINK67][bookmark: OLE_LINK72]For static reporting, we believe that certain UEs possess the necessary capabilities and will undertake power compensation for ∆TRxSRS. This compensation is aimed at maximizing the transmission of SRS power through antennas other than the primary Tx antenna, ensuring that as much power as possible is utilized efficiently. We understand that the methodology by which the UE accomplishes this power compensation is dependent on its specific implementation, remaining transparent to the network. Consequently, there are no explicit requirements that need to be defined. Once the UE performs this power compensation, the ∆TRxSRS between antennas will be significantly reduced, leading to a more balanced and optimized signal distribution. It is advantageous to inform the Network (NW) of this compensation information as it facilitates more precise CSI estimation.
[bookmark: OLE_LINK13]Proposal 1. Static reporting is up to UE implementation, and UE needs to indicate the power compensation behaviour to NW if UE reports statically.
[bookmark: OLE_LINK90][bookmark: OLE_LINK92][bookmark: OLE_LINK91][bookmark: OLE_LINK60][bookmark: OLE_LINK41]For dynamic reporting, while it is admittedly more complicated than static reporting, it offers a wealth of real-time information that is invaluable in certain scenarios. This is particularly true when the RF routing for SRS changes over time, yet the RFFE/RF routing information remains unknown to the NW. UE can report actual SRS IL in Dynamic reporting, providing crucial insights into the real-time performance of the system. Furthermore, the establishment of several thresholds for these actual SRS IL may be necessary to ensure that the NW can effectively monitor and manage the system's performance. Even the consideration of different capability classes based on the reported actual SRS IL could be explored taking into account the diverse capabilities and operational characteristics of individual UEs, which is to use the similar methodology of lower-MSD capability reporting.
Proposal 2. Dynamic reporting for actual SRS IL reporting for each SRS-TxSwitch pattern, and several thresholds associated with capability class for the actual SRS IL reporting can be considered.
[bookmark: OLE_LINK59][bookmark: OLE_LINK58][bookmark: OLE_LINK55]Due to ∆TRxSRS requirements are defined for 2Rx, 4Rx, 6Rx and 8Rx, we think the problem would be similar for all of them although the problem is minor for 2Rx. Thus if ∆TRxSRS indication from UE to NW is optionally introduced for 6Rx, it can also apply to 2Rx/4Rx/8Rx case.
[bookmark: OLE_LINK61]Proposal 3. The SRS IL imbalance reporting mechanism should be also specified for 2Rx, 4Rx and 8Rx.
3 Conclusion
In this contribution, we give some initial discussion on the UE REFSEN requirements to support 6Rx, including REFSEN ∆TRxSRS values. The conclusions are:
Proposal 1. Static reporting is up to UE implementation, and UE needs to indicate the power compensation behaviour to NW if UE reports statically.
Proposal 2. Dynamic reporting for actual SRS IL reporting for each SRS-TxSwitch pattern, and several thresholds associated with capability class for the actual SRS IL reporting can be considered.
Proposal 3. The SRS IL imbalance reporting mechanism should be also specified for 2Rx, 4Rx and 8Rx.
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