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Introduction
In the latest approved updated WID for Rel-17 FeMIMO, the following objectives has been captured in WID [1]:
· Multi-Beam operation Enhancement (RAN1 led)
· Multi-TRP operation enhancement (RAN1 led)
· SRS enhancement (RAN1 led)
· CSI enhancement (RAN1 led)
· Investigate on Link recovery requirements for FR2 serving cells (RAN4 led)
· UE requirements for inter-cell beam management (RAN4 led)
At its first meeting of FeMIMO in RAN4 in May, the overall impact to RF requirements due to introduction of above objectives was discussed. Based on the progress of RAN1 discussion and companies’ understanding in RAN4, a way-forward on the impact to RF requirements for FeMIMO was approved with following agreements [2]. 
	· No transmission requirements will be specified for multi-panel UE in Rel-17 FeMIMO WI 
· RAN4 will further study if any impact to the reception requirements for multi-panel UE in Rel-17 FeMIMO WI considering RAN1 status
· RAN4 will further study the UE RF requirements impact for MPE mitigation. Companies are encouraged to provide the initial analysis for UE RF impact for MPE in the next RAN4 meeting considering the latest RAN1 progress considering RAN1 status
· No UE RF impact for CSI enhancement and link recovery for FR2 serving cells in Rel-17 FeMIMO WI


In this contribution, we provide our view on topics remained for further study based on the RAN1 status.
Discussion
As noted in [2], it is confirmed by companies that no RF requirements impact due to CSI enhancement was identified for Rel-17 FeMIMO WI, and the requirements for link recovery are for RRM requirements, i.e., no impact to RF. Also, since RAN1 is only considering single panel transmission for UE which equipped with multi-panels, it was agreed that no transmission requirements will be specified for multi-panel UE in Rel-17 FeMIMO WI. The other FFS topics, e.g., MPE, Rx requirements for multi-panel UE and SRS switching for up to 8 antennas, should be further evaluated once the RAN1 design is clear. Therefore, the RAN1 progress per remaining RF topic is updated to for the RAN4 study.
MPE mitigation solutions
The detailed description of scope of multi-beam operation can be found in the latest FeMIMO WID as below. 
	1. Enhancement on multi-beam operation, mainly targeting FR2 while also applicable to FR1: 
a. Identify and specify features to facilitate more efficient (lower latency and overhead) DL/UL beam management to support higher intra- and L1/L2-centric inter-cell mobility and/or a larger number of configured TCI states:
i. Common beam for data and control transmission/reception for DL and UL, especially for intra-band CA
ii. Unified TCI framework for DL and UL beam indication
iii. Enhancement on signaling mechanisms for the above features to improve latency and efficiency with more usage of dynamic control signaling (as opposed to RRC)
b. Identify and specify features to facilitate UL beam selection for UEs equipped with multiple panels, considering UL coverage loss mitigation due to MPE, based on UL beam indication with the unified TCI framework for UL fast panel selection 


As highlighted above, the impact to RAN4 RF requirements will be mainly caused by the Multi-panel UE and corresponding MPE mitigation solutions.
For MPE mitigation, RAN1 is still discussing the potential solutions by narrowing down the options. Although the final proposal on the MPE in the FL summary was not agreed, it is worth to take a look for their status check. Now the discussion tends to be resolved into two options as below.
	Proposal 5.1: On Rel.17 enhancements to facilitate MPE mitigation, support [one of] the following schemes [(to be down-selected in RAN1#106-e)]:
· Opt1A. Rel.16 P-MPR based (TCI or SSBRI/CRI-specific) together with Virtual PHR (or a modified version) 
· The modified version may be associated with each activated UL TCI or, if applicable, joint TCI, or associated with each of the reported SSBRI(s)/CRI(s) and/or panel indication (if configured) from candidate pool, if reported.
· The reporting reuses the event-driven mechanisms from the Rel-16 P-MPR reporting
· FFS: Definition of virtual PHR and how it is used
· Opt2A. Reporting at least {SSBRI(s)/CRI(s)} (beam/panel level) to indicate gNB beam(s) that are preferred for UL transmission in NW-initiated CSI-report on PUCCH/PUSCH
· Down-select one option from the followings by RAN1#106-e: 
· Alt1: In a single reporting instance, reporting SSBRI(s)/CRI(s) to indicate gNB beam(s) that is preferred for UL transmission + offsetting L1-RSRP that accounts for MPE effect associated with the SSBRI(s)/CRI(s) 
· FFS: how the offsetting L1-RSRP is calculated with regard to MPE effect
· Alt2: In a single reporting instance, reporting SSBRI(s)/CRI(s) to indicate gNB beams that is preferred for UL transmission, DL reception (only), or both + L1-RSRP associated with the SSBRI(s)/CRI(s) + virtual PHR or a modified version 
· For each reported SSBRI/CRI, UE determines whether virtual PHR (or a modified version)  is reported along with the SSBRI/CRI is reported or not
· For virtual PHR or a modified version, reuse the same definition in Opt1A
· FFS: how to inform NW whether a virtual PHR or a modified version is reported or not
· Alt3: In a single reporting instance, reporting SSBRI(s)/CRI(s) to indicate gNB beams that is preferred for UL transmission, DL reception (only), or both + L1-RSRP associated with the SSBRI(s)/CRI(s) for DL reception
· FFS: how to inform NW whether a reported SSBRI/CRI is preferred for UL transmission or preferred for DL reception (only)
· FFS: whether/what to report using bit field for L1-RSRP for UL transmission
Note:  The determination of power backoff due to power management is the same for Opt2A as for Opt1A  


However, without conclusion on the detailed solutions for MPE mitigations, it is difficult for RAN4 to conduct any analysis on the impact to RF requirements.
Observation 1: RAN4 is only supposed to discuss the impact to RF requirements due to MPE mitigation after RAN1 design is clear
Reception requirements for multi-panel UE
For the impact to RF Rx requirements due to Multi-TRP operation, RAN4 can still discuss the applicability of current Rx requirements for UE with multiple receiving panels. In our understanding, simultaneous receptions of RS with same QCL type D (co-located) is implementation issues, i.e., current Rx requirements are applicable for UE with multiple panels. For UE with capability of simultaneous reception of RS with different QCL type D, RAN4 can follow RAN1 decision. However, in our view, it is not easy to discuss and capture the feature in RAN4 within the Rel-17 timeline without a concrete agreement in RAN1 at this moment. If needed, requirements for the simultaneous reception of RS with different QCL type D can be discussed in future release based on the RAN1 agreement.
Considering above analysis including the Observation 1 mentioned above, no RF impact is identified for multi-panel UE in Rel-17.
Proposal 1: No RAN4 requirement assuming simultaneous reception channel/RS with different QCL type D in Rel-17. If needed, the requirements can be discussed in future release
Proposal 2: No RF impact is identified for Multi-panel UE in Rel-17 
SRS enhancements
The detailed description of SRS enhancement in latest WID is as below: 
	a. Identify and specify enhancements on aperiodic SRS triggering to facilitate more flexible triggering and/or DCI overhead/usage reduction
b. Specify SRS switching for up to 8 antennas (e.g., xTyR, x = {1, 2, 4} and y = {6, 8})
c. Evaluate and, if needed, specify the following mechanism(s) to enhance SRS capacity and/or coverage: SRS time bundling, increased SRS repetition, partial sounding across frequency


[bookmark: _Hlk78271980]Although there was no further discussion in RAN1 on SRS enhancements from the last meeting unfortunately, in RAN4, it was discussed that the insertion loss specified in UE configured transmitted power requirements shall be discussed to address the xT8R case for SRS switching. Moreover, it was also proposed that the IL reporting to ensure the proper testing shall also be considered for 8 Rx antenna SRS. However, it is our view that it would be meaningless having single piece of requirements only for the SRS assumption given no other core requirements for 8 antenna ports in RAN4.
Observation 2: It would be meaningless having single piece of requirements only for the SRS assumption given no other core requirement for 8 antenna ports
[bookmark: _Hlk78490838]Proposal 3: No requirement for 8 antenna ports unless the full set of requirements for 8 antenna ports is defined in RAN4
Conclusion
In this paper, the RF impact of R17 FeMIMO was discussed on topics remained for further study based on the RAN1 status. Following observations and proposals were provided.
Observation 1: RAN4 is only supposed to discuss the impact to RF requirements due to MPE mitigation after RAN1 design is clear
Proposal 1: No RAN4 requirement assuming simultaneous reception channel/RS with different QCL type D in Rel-17. If needed, the requirements can be discussed in future release
Proposal 2: No RF impact is identified for Multi-panel UE in Rel-17 
Observation 2: It would be meaningless having single piece of requirements only for the SRS assumption given no other core requirement for 8 antenna ports
Proposal 3: No requirement for 8 antenna ports unless the full set of requirements for 8 antenna ports is defined in RAN4
To summary, the potential impact on RAN4 RF perspective summarized in below table:


	Sub-items
	 
	RF 

	Item 1: 
Multi-Beam operation Enhancement
	1a: Unified TCI for DL and UL
	No


	
	1b: L1/L2 centric inter-cell mobility
	No

	
	1c: Beam indication signaling medium
	No

	
	1d: MP-UE
	No

	
	1e: MPE
	FFS
Pending on RAN1 agreement on MPE solutions 

	Item 2: Multi-TRP Enhancement
	2a: M-TRP for PDCCH, PUCCH and PUSCH
	No

	
	2b: M-TRP intel-cell operation
	No

	
	2c: Beam management enhancement
	No

	
	2d: HST-SFN enhancement
	No

	Item 3: SRS enhancement
	FFS

	Item 4: CSI enhancement
	4a: CSI enhancement for FDD
	No

	
	4b: CSI enhancement for Multi-TRP
	No

	Item 5: Investigate on Link recovery requirements for FR2 serving cells
	No

	Item 6: UE requirements for inter-cell beam management
	No
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