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Introduction
At its latest meeting of FeMIMO in August, RAN4 continued the discussion on the RF impact to the remaining FFS topics given the status of other WGs. Based on the input contributions, the discussion was resumed for the following sub-topics. 
· Impact for multi-panel reception
· Impact for MPE
· Impact for SRS enhancement  
Since RAN1 was still going forward to the final design unfortunately, RAN4 could not make much progress. In this contribution, we provide our view on topics remained for further study.
Discussion
Additional requirement for multi-panel reception
At the last meeting, RAN4 continued to check whether the multi-panel reception due to the multi-TRP operation of Rel-17 has an impact to the current reception requirements of RAN4. Although companies discussed two different options during the meeting, on neither was an agreement reached. Hence, it was agreed that RAN4 would further determine if additional RF requirements are necessary for the multi-panel reception as follows [1].
	· RAN4 will further determine if additional requirement is required for the multi-panel reception
· The RF impact for the multi-panel UE will be discussed in in RAN4#101-e based on the contribution
· Aim is to decide on the impact in RAN4#101-e given the time limitation


In our understanding, simultaneous receptions of RS with the same QCL type D (co-located) are implementation issues, i.e., current Rx requirements are applicable for the UE with multiple panels. Similarly, even if a UE has a capability of simultaneous reception of RS with the different QCL type D, it may not have much impact to existing RF reception requirements, although the Rx requirements of RAN4 specified in Rel-15 did not assume the multi-TRP operation. This is because most FR2 requirements do not preclude the simultaneous reception of different DL beams with multi-panels. Therefore, the UE is not only able to activate two panels simultaneously, but also to switch the panels based on the UE implementation. 
In addition, from RF requirement’s perspective, it is expected that there is only 1~2 dB performance gain by increasing the number of panels at the CDF point of 50%-tile as multiple companies have proposed for the spherical coverage requirement from Rel-15 [2, 3]. It may also imply that the practical cover material of the smartphone, e.g., glass or metal, cannot make a significant contribution to the spherical coverage performance, or the sufficient isolation could be guaranteed between panels in FR2.
Therefore, even though RAN4 would define additional RF requirements to make sure of the simultaneous reception of DL signals of from non-co-located TRPs, it may not be easy to make it visible, nor to see the enhanced requirement beyond existing spherical coverage requirement. Given the consideration above, additional Rx requirement for multi-panel reception is not necessary in Rel-17 from the perspective of the RF requirement at least.
Proposal 1: No RAN4 requirement assuming simultaneous reception channel/RS with different QCL type D is specified in Rel-17. 
Proposal 2: No RF impact is identified for the multi-panel UE in Rel-17.
Impact of MPE enhancements
[bookmark: _Hlk80649094]On the impact of the MPE enhancement, at the last meeting, there was common understanding that RAN4 should wait for the concrete MPE solution in RAN1 before making a decision on the UE RF impact. However, following agreements were reached during RAN1#106Bis-e in October.
	On Rel.17 enhancements to facilitate MPE mitigation, support the following enhancement on the Rel-16 event-triggered P-MPR-based reporting (included in the PHR report when a threshold is reached, reported via MAC-CE):
· In addition to the existing field in the PHR MAC-CE, N≥1 P-MPR values can be reported 
· The N P-MPR values are reported together with the following: 
· For each P-MPR value, up to M SSBRI(s)/CRI(s), where the SSBRI(s)/CRI(s) is selected by the UE from a candidate SSB/CSI-RS resource pool (FFS: how to perform the selection) 
· Support M=1
On Rel.17 enhancements to facilitate MPE mitigation, support N=1, 2, 3, and 4
· N is defined as the number of reported measurements
· UE reports supported largest N value as a UE capability


RAN1 made the agreement on the MPE mitigation enhancement on top of the RAN4 scheme of Rel-16, i.e., reporting P-MPR in PHR via MAC CE. Essentially, the enhancement is replacing UE-specific P-MPR with N “per-beam” P-MPR values with their SSBRI/CRIs. 
In Rel-16 framework of RAN4, UE provides per-UE level P-MPR for MPE together with PHR only for the beam used for the transmission based on the current configuration and scheduling information. Hence, the RAN4 solution adopted in Rel-16 cannot address potential multiple candidate UL beams (N). Also, since RAN4 does not have any per-beam level transmit power related definition, nor have the strict definition of how to derive P-MPR reporting but stating that "this field indicates the applied power backoff to meet MPE requirements", it might need more discussions how to capture the enhancements in RAN4 specs. 
[bookmark: _Hlk85622644]However, from UE perspective, if multiple UL beams are possible to be activated, and different P-MPR values are corresponding to different UL beams. In our view, it is reasonable for a UE to assume the worst case by reporting the largest P-MPR value only. 
Observation 1: It is reasonable for a UE to assume the worst case by reporting the largest P-MPR value only. 
[bookmark: _Hlk85622902]Therefore, the most straightforward method to reflect the enhancement would be keeping the existing per-UE based P-MPR to the configured UE maximum output power calculation while measuring the multiple per-beam level P-MPR values, i.e., reporting the largest P-MPR value only. In that sense, what RAN4 can do would be only to modify the current note of the P-MPR based on the enhancement in RAN1 without any change of the PCMAX,f,c definition. Relevant UE capabilities can also be added based on the further discussion as RAN4 did in Rel-16, e.g., introduce a NOTE to explain UE capabilities and relation between measured multiple P-MPRs (N) and the reported P-MPR.
Observation 2: RAN4 can modify the current note of the P-MPR, or add relevant UE capabilities based on the enhancement in RAN1 without any change of the PCMAX,f,c definition.
SRS related impact
[bookmark: _Hlk85552471]Discussion about the impact on the SRS enhancement was also continued whether RAN4 should wait until the full set of requirements for 8 antenna ports before having a requirement only about the SRS assumption. Since the consensus was not achievable in the last meeting, following agreements were made for further discussion [1].
	· RAN4 will further discuss if there is any SRS related impact in Rel-17
· It will be concluded in RAN4#101-e based on the discussion given the time limitation


Although the number of SRS ports, i.e., xT8R case for SRS switching, might have an impact to the UE configured transmission power requirements or the others, our view is that it would be meaningless without other core requirements for 8 antenna ports since no UE might have the 8 antennas only for the SRS reception. The 8Rx requirements without other RF or demodulation requirements would be nothing even from the specification’s point of view. Therefore, RAN4 should consider the SRS enhancement such as SRS switching up to 8 antennas together with other UE requirements as a package in future releases.
Observation 3: It would be meaningless without other core requirements for 8 antenna ports
[bookmark: _Hlk78490838]Proposal 3: No requirement for 8Rx SRS ports is specified unless a discussion about its full set of requirements is initiated in RAN4.
Proposal 4: No RF impact is identified for the SRS enhancement in Rel-17.
Conclusion
In this paper, the RF impact of Rel-17 FeMIMO was discussed on topics remained for further study. Following observations and proposals were provided.
Proposal 1: No RAN4 requirement assuming simultaneous reception channel/RS with different QCL type D is specified in Rel-17. 
Proposal 2: No RF impact is identified for the multi-panel UE in Rel-17.
Observation 1: It is reasonable for a UE to assume the worst case by reporting the largest P-MPR value only. 
Observation 2: RAN4 can modify the current note of the P-MPR, or add relevant UE capabilities based on the enhancement in RAN1 without any change of the PCMAX,f,c definition.
Observation 3: It would be meaningless without other core requirements for 8 antenna ports
Proposal 3: No requirement for 8Rx SRS ports is specified unless a discussion about its full set of requirements is initiated in RAN4.
Proposal 4: No RF impact is identified for the SRS enhancement in Rel-17.
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