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Introduction
In RAN#103, a new WID on RF enhancements for NR FR1/FR2 and EN-DC was approved as one of Release 19 work items [1]. There are three main topics in the WID, which are High power UE (HPUE) for CA in terrestrial network (TN), power boosting and/or MPR reduction, and 6Rx for handheld and FWA UEs. In this contribution, we will focus on the topic about 6Rx for handheld and FWA UEs and the corresponding WID objective is captured as follows. 
	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.


In RAN4#110bis, the discussion on 6Rx for handheld and FWA UEs has been discussed but there is no much progress. Some open issues are divided into four main topics and captured in the approved WF [2]. One of four main topics is to further discuss the SRS antenna switching requirement on 6Rx for handheld and FWA UEs, and the major issues are to determine SRS antenna switching configuration and ΔTRxSRS value for handheld and FWA UEs. In this paper, we would like to share our view in the following.
	Topic 2:	SRS antenna switching and ΔTRxSRS
Sub-topic 2-1:	SRS antenna switching configurations
Way forward: Further discuss the following options with a focus on 1tr6 and t2r6 for RAN4#111.
-	Option 1: Preclude t3r6 and t4r6 SRS antenna switching configuration for 6Rx in Rel-19 and update the WID objective in the next plenary.
-	Option 2: Preclude 3T6R AS-SRS from 6 Rx ∆TRxSRS requirements discussion in Rel-19 and update the WID, while inform RAN1 to start the work on enabling 4T6R AS-SRS, while RAN2 can wait for future inputs from RAN1 and RAN4.
-	Option 3: RAN4 discussion on 6 Rx ∆TRxSRS requirements should focus on 1T6R and 2T6R before RAN1 conclusion on how to support 4T6R can be available.
-	Option 4: To specify the ∆TRxSRS for 6Rx, it is necessary to analyse the 6Rx SRS antenna switching IL below scenarios.
-	t1r6
-	t2r6
-	t4r6
-	t1r6-t2r6
-	t1r6-t2r6-t4r6
-	t2r6-t4r6
-	t1r6-t4r6
Sub-topic 2-2:	ΔTRxSRS values
Way forward: Further discuss the ∆TRxSRS requirements.


Discussion
In Rel-15, SRS Tx switching feature is introduced to obtain more accurate channel state information (CSI) by utilizing channel reciprocity for TDD bands. The motivation to introduce SRS Tx switching feature is that Tx antenna port number is usually less than Rx antenna port number from UE implementation perspective. In other words, in order to obtain more accurate CSI for DL-MIMO transmission at the base station side, the UE can be scheduled to perform antenna switching for SRS transmission in the corresponding Rx antenna port sequentially instead of simultaneous SRS transmission on the corresponding Rx ports. From UE capability signalling perspective, SRS Tx switching feature can be indicated by the corresponding IE srs-TxSwitch/srs-TxSwitch-v1610 with “xTyR”, e.g., 1T2R/1T4R/ 2T4R/2T2R/4T4R/1T4R-2T4R, where “x” is the capable antenna port for SRS transmission and “y” means the total number of receive antenna where SRS transmission can be performed for the target band or the target band in the band combination. In Rel-17, the xTyR has been extended to support at most “1T8R” in the corresponding IE srs-AntennaSwitchingBeyond4Rx-r17.
From implementation perspective, if the UE is configured to perform SRS antenna switching, SRS Tx transmission may go through different number of RFFE antenna switch components, e.g., SPXT, DPXT where X=2,3,4,…8 , at each associated Rx path on PCB board, which may cause different insertion loss for each SRS Tx path. In addition, the PCB tracing loss may also be different for each SRS Tx associated Rx path. Hence, in order to accommodate different UE hardware implementation for both the SRS insertion loss and PCB tracing loss, RAN4 define ΔTRxSRS requirement within the lower bound of PCMAX equation shown as follows in TS 38.101-1 sub clause 6.2.4, which means the ΔTRxSRS value power reduction is allowed when the UE performing SRS Tx antenna switching. According to different “xTyR” capability, the corresponding ΔTRxSRS values are defined in TS 38.101-1 sub clause 6.2.4.
PCMAX_L,f,c ≤  PCMAX,f,c  ≤  PCMAX_H,f,c with
	PCMAX_L,f,c = MIN {PEMAX,c– ∆TC,c,  (PPowerClass – ΔPPowerClass + ΔPPowerBoost) – MAX(MAX(MPRc+∆MPRc, A-MPRc)+ ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc) }
PCMAX_H,f,c = MIN {PEMAX,c,  PPowerClass – ΔPPowerClass + ΔPPowerBoost}
In RAN4#110bis, 6Rx for handheld and FWA UEs has been discussed and some open issues about SRS antenna switching configuration and ΔTRxSRS requirement are captured in the WF. For SRS antenna switching configuration, the main point is to determine whether the “3T6R” and “4T6R” SRS antenna switching configuration in the WID should be continued discussing in RAN4 and four options are listed in the WF. The reason is that some companies during RAN4#110bis identify that RAN1 has not introduced the “3T6R” and “4T6R” SRS antenna switching configuration, and there is also no “3T6R” and “4T6R” in the current definition of IE srs-AntennaSwitchingBeyond4Rx-r17. In addition, a LS [3] is approved to send to RAN1 to consider introducing “3T6R” and “4T6R” SRS antenna switching configuration.
In our view, since the LS is just sent to RAN1, it may be still uncertain whether to introduce “3T6R” and “4T6R” SRS antenna switching configuration in Rel-19. Considering saving the precious meeting resource, it would be better to focus on “1T6R” and “2T6R” SRS antenna switching configurations for 6 Rx ΔTRxSRS requirements in Rel-19. Hence, it is proposed to preclude 3T6R and 4T6R SRS antenna switching configurations for 6 Rx ΔTRxSRS requirements in Rel-19
Proposal 1: It is proposed to preclude 3T6R and 4T6R SRS antenna switching configurations for 6 Rx ΔTRxSRS requirements in Rel-19.
Conclusion
The proposals in this contribution are summarized in the following.
Proposal 1: It is proposed to preclude 3T6R and 4T6R SRS antenna switching configurations for 6 Rx ∆TRxSRS requirements in Rel-19.
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