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Introduction
In RAN4#101-e, the discussion on the Rel-17 FeMIMO was continued to see if any impact, or possible changes to RAN4 RF requirements based on the discussion progress of RAN1 on each topic. A WF to capture the discussion status and what RAN4 has to focus on for RAN4#101-bis-e was approved.
Based on the WF, RAN4 is supposed to resume the discussion about the RF impact to the remaining FFS topics in this meeting again given the agreements of the last meeting. At the same time, the topic of multi-panel simultaneous reception is also recommended for agenda 6.19.1 in terms of RF, RRM and Demod. Therefore, this email thread has two main topics as follows:
· Topic #1: Simultaneous multi-panel reception with different QCL type-D (RF/RRM)
· Topic #2:  Other RF requirements
In this meeting, the thread is aimed to derive common understandings of the work plan through the 1st round, then to focus on the way forward on what to do for the rest of the meeting during the 2nd round.
[bookmark: _Hlk92917605]Topic #1: Simultaneous multi-panel reception with different QCL type-D (RF/RRM)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200276
RF/RRM/Demod

	Apple
	Observation #1: Simultaneous reception with different Rx beams is introduced in different optional features in Rel-15 and Rel-16 but RAN4 has no requirements.   
Observation #2: The potential development of enhanced RF requirements for multi-panel EIS spherical coverage and related testability enhancements requires a significant amount of work in RAN4 and is not likely to be completed in Rel-17.
Observation #3: There is significant impact to RRM requirements with simultaneous reception with different QCL Type-D.
Observation#4: OTA testability needs to be enhanced to support 2 AoA for simultaneous reception with different QCL Type-D for RRM and Demod requirements. 
Observation #5: Even if RAN4 introduces enhanced core requirements for FeMIMO with simultaneous reception, performance testcases might not be introduced in Rel-17. 
Proposal #1: Discuss enhancements for simultaneous reception with multiple panels or with different QCL Type-D for RF, RRM and OTA in Rel-18. 

	R4-21200534
RF/RRM/Demod

	Intel
	Observation #1: Simultaneous reception of channel/RS with different QCL type D was introduced in Rel-16 eMIMO WI scope and no RAN4 requirements were defined in Rel-16 timeframe.
Observation #2: No consensus was reached in RAN4 #10e and #101e meeting on whether to define RF/RRM requirements for simultaneous reception of channel/RS with different QCL type D in Rel-17 feMIMO WI scope.
Observation #3: Support of simultaneous reception of channel/RS with different QCL type D will have impact on RF/RRM/Demod requirement and would require definition of new FR2 OTA test methods.
Proposal 1: Do not define RAN4 RF/RRM/Demod requirements for FR2 simultaneous reception of channel/RS with different QCL type D in Rel-17 timeframe and further discuss the scenario in Rel-18 scope.

	R4-2200924
RF/RRM/Demod

	Samsung
	Observation 1: RAN4 requirements till Rel-17 including RF, RRM and demodulation are specified based on the assumption that UE not capable of simultaneous reception multi-beams.
Observation 2: A dedicated UE capability signaling was introduced in Rel-16 eMIMO WI for supporting simultaneous reception with different QCL Type-D RSs (FR2 only).
Observation 3: It’s not practical to support UE with the capability of simultaneous reception with different QCL Type-D RSs from RAN4 requirements aspect in Rel-17 timeline considering the heavy work impact and wide working scope including:
Proposal 1: Further study and specify corresponding specific requirements for FR2 UE with the capability of simultaneous reception with different QCL Type-D RSs in Rel-18 timeframe.

	R4-2201266
RF/RRM/Demod

	Qualcomm
	Observation 1. RF requirements for simultaneous reception are needed.
Observation 2. RF requirements for simultaneous reception can be defined based on the spherical coverage of angle pairs that can be paired.
Observation 3: RAN4 will need discuss how to handle the correlation between beam pairs used to receive simultaneously and whether a demod test would be enough to ensure minimum performance.
Observation 4: Current measurement/search requirements(delays/number of beams/cells) would also apply for simultaneous reception.
Observation 5: L1-RSRP measurements might need to be modified to apply also for m-TRP.
Observation 6: Simultaneous reception impact on scheduling restrictions and TCI state switching would have to be discussed.
Observation 7: BFD/CBD/BFR requirements will have to be updated to cover multiple TRPs.
Observation 8: Other requirement enhancements are not needed to enable the basic functionality of simultaneous reception.
Observation 9: New RRM tests are needed.
Observation 10: New test setup and new demod requirements are needed.
Observation 11: A new test setup and test methodology that enables simultaneous transmission from any arbitrary set of angles is needed for RF and demod.
Observation 12: A new test setup and test methodology with more than 2 probes and at least 2 simultaneously active probes is needed for RRM testing. Also, the test setup should enable more freedom to choose the angles compared to the Rel.15 RRM setup(ideally, any combination of angles should be possible.

	R4-2201386
RRM

	Ericsson
	Proposal 1: RAN4 to define L1-RSRP measurement requirements for simultaneous reception on different antenna panels with different QCL type-D.
Proposal 2: RAN4 to study solution (or introduce restriction) to solve the UE complexity issue when UE need to receive simultaneously on different RS/channel or simultaneously on different RS/RS.  
Proposal 3: RAN4 to not define scheduling restriction for PDSCH/RS reception on different antennal panels.
Proposal 4: RAN4 to deprioritise requirements for TCI state switch delay simultaneously on both SC and NSC.
Proposal 5: RAN4 to prioritise defining only L1-RSRP measurement requirements for simultaneous reception on different antenna panels with different QCL type-D in Rel-17.

	R4-2200568
RF
	MediaTek
	Proposal: No need to specify additional reception requirement for multi-panel reception UE.

	R4-2200591
RF
	ZTE
	Proposal 1: Not need to enhance receiver requirements for multi-panel reception with the assumption of 1 AoA test. 
Proposal 2: Considering improvement of 2 AoA test assumption in future Rel-18 is feasible and operable. We can further check whether EIS spherical coverage requirement needs to be improved with the assumption of 2 AoA test in future Rel-18.

	R4-2200925
RF
	Samsung
	Observation 1: CDF %-tile of the spherical coverage requirement does not necessarily mean the %-tile range that UE is able to receive two different directions from the entire sphere.
Proposal 1: No RAN4 requirement assuming the simultaneous reception channel/RS with different QCL type D is specified in Rel-17. 
Proposal 2: RAN4 can start the discussion about the requirement with the RF test system for 2AoA DL in Rel-18.

	R4-2200962
RF
	vivo
	Observation 1: multi-TRP transmission involving multiple beams from different directions with multi-panel simultaneous reception is indeed a new scenario that was not introduced before.
Observation 2: The multiple AoAs test setup currently defined in RRM is targeted for different scenarios compared to potential need of multi-panel reception
Observation 3: A “statistical requirement” would need adaptation to different UE implementations and reasonable AoA setup, which means considerable workload of analysis.
Proposal: Discuss the scope of requirements for multi-panel reception in Rel-18 package.

	R4-2201957
RF
	Huawei
	Observation 1: Any potential enhancements on RF requirements or test methods to verify the simultaneous multi-panel reception from multi-TRPs can be reviewed in the future release.
Proposal 1: Reuse the current RF requirements for simultaneous multi-panel reception from multi-TRPs in Rel-17.

	R4-2200184
RRM
	MediaTek
	[bookmark: _Ref92283772]Observation 1: In RF session, simultaneous reception channel/RS with different QCL type-D in R17 is being discussed.
[bookmark: _Ref92283764]Proposal 3: In R17, no RRM requirements are specified for simultaneous reception channel/RS with different QCL type D.

	R4-2200651
RRM
	vivo
	Proposal 5  In R17 feMIMO WI, simultaneous transmission or reception based on 2 active UE panels is not considered for RRM requirements, and the enhancements of related RRM requirements can be considered in R18 FR2 related RAN4-led WI.

	R4-2200651
RRM
	Nokia
	Proposal 10 :  Introduce separate UE requirements of two types of UE reception capability in Rel-17
(i)  A UE not supporting simultaneous reception from different QCL-type-D sources
(ii) A UE supporting simultaneous reception from two (or multiple) different QCL-type-D sources
Proposal 11 : RAN4 studies if the UE processing capabilities below can be supported for simultaneous reception in a single carrier
i. One RX chain for L1 measurement, another RX chain for L1 measurement
ii. One RX chain for L1 measurement, another RX chain for L3 measurement
iii. One RX chain for L3 (or L1) measurement, another RX chain for PDCCH monitoring/decoding
iv. One RX chain for L3 (or L1) measurement, another RX chain for PDSCH decoding
Proposal 12 : Clarify UE beamforming capability for simultaneous reception requirement discussion :
     Option-1 : Simultaneous reception capability is equal to UE RX capability with multiple RX panel from two different AoAs.
     Option-2 : It is RAN4 understanding that simultaneous reception includes UE beamforming capabilities using a wide beam or two narrow beams regardless of the number of RX panels.
Proposal 13 : RAN4 make a reply LS draft as below
RAN4 is working on UE supports for Rel-17 enhancements for inter-cell beam management and inter-cell mTRP
· RAN4 develops UE requirements for at least Nmax = 1, where Nmax is the maximum number of RRC configured PCIs different from the serving cell for measurement/reporting.
· RAN4 will further study to specify the requirements for other N_max value taking RAN1 decision into account 
· RAN4 is discussing to introduce separate UE requirements of two types of UE reception capability and requirements in Rel-17.
· A UE not supporting simultaneous reception from different QCL-type-D sources
>> When overlapping between L1-RSRP measurements for SSB associated with serving cell PCI and PCIs different from the serving cell PCI, the UE sequentially measures one SSB and another.
· A UE supporting simultaneous reception from two (or multiple) different QCL-type-D sources
>> When overlapping between L1-RSRP measurements for SSB associated with serving cell PCI and PCIs different from the serving cell PCI, the UE can simultaneously measure L1 RSRP. This is up to UE RX capability indication.
· Due to lack of Rel-17 TU, the Rel-17 requirement study on simultaneous reception continues in Rel-18 WI phase.



Open issues summary
Sub-topic 1-1: RF requirements
At the last meeting, RAN4 continued to check whether the multi-panel reception due to the multi-TRP operation has an impact to the current reception requirements of RAN4. Most companies support to conclude the discussion in Rel-17, and prefer to postpone the discussion to Rel-18. On the other hand, some companies share that the discussion can be continued to find out possible implications for the future discussions. 
	· [bookmark: _Hlk92919301]For the rest of Rel-17 RAN4 meetings, RAN4 focuses on finding out the requirements to verify the simultaneous reception with multi-panels from multi-TRPs 
· Companies are encouraged to provide views on following conditions
· Test system and environment
· Type of the requirement 
· In RAN4#101-bis-e, RAN4 will conclude if specifying additional requirements within Rel-17 is necessary and feasible


Given the input contribution, following proposals are provided in this meeting.

[bookmark: _Hlk93522621]Issue 1-1-1: Need for the optional requirement of simultaneous reception
· Proposals
· Option 1: Yes. New requirement is necessary for the feature
· Option 2: No. The feature can be covered by existing RF requirements
· Option 3: TBD. New one can be defined depending upon the future study
· Recommended WF
· Collecting companies view

Issue 1-1-2: Type of the requirement 
· Proposals
· Option 1: Focus on enhanced EIS spherical coverage requirement with different assumption
· Option 2: Focus on other type of Rx requirement than the EIS spherical coverage
· Option 3: No need
· Recommended WF
· Collecting companies view

Issue 1-1-3: Need for test method improvements (if the answer to Issue 1-1-1 is Yes/TBD)
· Proposals
· Option 1: Yes. The improvement (e.g., 2 AoAs) is a must for the new requirement
· Option 2: No. The improvement is not a must for the new requirement
· Recommended WF
· Collecting companies view

Issue 1-1-4: Work plan for the RF requirements
· Proposals
· Option 1: Specify within Rel-17 first
· Option 2: Continue to discuss and specify until Rel-18 if necessary
· Option 3: No need
· Recommended WF
· Based on the 1st round, we can further discuss in detail during the 2nd round.

Sub-topic 1-2: RRM requirements
In RAN4#101-e the following options were discussed for simultaneous reception with different QCL Type-D. However, no conclusion was reached whether any impact, or whether to specify the requirements.
	For RRM requirements for simultaneous reception channel/RS with different QCL type D, three options can be further discussed 
Option 1: 
· No RRM requirements will be specified for simultaneous reception channel/RS with different QCL type D
· RAN4 will further study the RRM requirement impact and relative testing issues for FR2 UE with 2 antenna panels with simultaneous reception capability in REl-17 under FeMIMO WI or TEI17
· RAN4 will further discuss the RRM requirements impact for FR1 and FR2 UE with 1 antenna panel with simultaneous reception capability of multiple TRPs
Option 2: 
· RAN4 will further study the RRM requirement impact and relative testing issues for FR2 UE capable of simultaneous reception from 2 AoAs in REl-17 under FeMIMO WI 
· How to handle the requirements definition can be further discussed after the needed changes are clarified
Option 3: 
· RAN4 further studies the Rel-17 RRM requirement impact and relative testing issues for FR1 and FR2 UE capable of simultaneous reception with assumption that
· A UE simultaneously receives channel/RS from different QCL sources using one beam.


Given the input contribution, since most papers indicate that the feature needs extensive works to update the requirements and test method, the 1st round discussion would focus on the work plan only with following proposals.

[bookmark: _Hlk93523689]Issue 1-2-1: Work plan for the RRM requirements
· Proposals
· Option 1: Continue to discuss until Rel-18 with its test method
· Option 1-a : define requirement applicability to Rel-17 after Rel-18 discussion
· Option 2: Strive to specify prioritized requirements within Rel-17 regardless of the RF status
· Option 3: TBD. Align with RF plan (Rel-17 or 18)
· Recommended WF
· Based on the 1st round, we can further discuss in detail during the 2nd round.

Companies views’ collection for 1st round 
Open issues 

<Sub topic 1-1: RF>
Issue 1-1-1: Need for the optional requirement of simultaneous reception
Issue 1-1-2: Type of the requirement 
Issue 1-1-3: Need for test method improvements (if the answer to Issue 1-1-1 is Yes/TBD)
Issue 1-1-4: Work plan for the RF requirements
	Company
	Comments

	Verizon
	Issue1-1-1: Option 3
In our view, new RF requirements for simultaneous reception are needed. We agree with Samsung and others that further study and specify corresponding specific requirements for FR2 UE in Rel-18 timeframe.
Issue 1-1-4: Option 2

	Nokia(HU)
	Issue 1-1-1: Need for the optional requirement of simultaneous reception
Option 1
Issue 1-1-2: Type of the requirement 
A kind of Option 1
At least requirements to ensure that a UE with two different panels can receive different beams simultaneously while not clear if this can be called as enhanced EIS spherical coverage or not. Since the performance of the spherical coverages of the respective panels is not the essence. Of course, in the end if the each of the panels can meet the current minimum requirement, the total spherical coverage at an instance can be improved.
Issue 1-1-3: Need for test method improvements (if the answer to Issue 1-1-1 is Yes/TBD)
A kind of Option 1
It looks a guiding question. We believe the improvement of test method is needed. On the other hand, we don’t believe we need to wait for specifying the requirements until the test method is established.
Issue 1-1-4: Work plan for the RF requirements
A kind of Option 2:
Option 2: Continue to discuss “in Rel-17” and specify until “in” Rel-18 if necessary


	Intel
	Issue1-1-1: We think that new requirement is necessary, and  it will be defined in Rel-18.
Issue1-1-4: Specify the RF requirement in Rel-18.

	vivo
	Issue 1-1-1: Option 3 or Option 2
We had analysis before that new requirements seems not essential. However, if companies deemed necessary, we may consider in future release.                                                                                                                                                                                                                                                                                                                                                   
Issue 1-1-2: Option 3. According to previous simulation, the multiple reception would have very limited impact to the spherical coverage.
Issue 1-1-4: Option 2 and Option 3.

	Samsung
	Issue 1-1-1: Option 1 or Option 3. We generally agree that new requirement is necessary to verify the new feature although we have not discussed the feature in the past releases
Issue 1-1-2: We prefer Option 1. For RF requirement, at this time, we don’t think it is possible to have different type of requirement other than spherical coverage even in Rel-18. However, the requirement should be guaranteed by the improved test system to verify the feature correctly
Issue 1-1-3: Option 1 with the same reason above. 
Issue 1-1-4: Option 2. The new requirement definitely needs more time to discuss in Rel-18 as we mentioned for previous issues. Since the feature needs additional works including test system and it’s not new one of Rel-17, we believe it’s reasonable to continue the discussion in Rel-18.

	Qualcomm
	Issue 1-1-1: Option 1. New requirements are clearly needed.
Question to MTK on R4-2200568. Assuming we have a test system for simultaneous reception, without any new requirement, should we expect the UE to be able to receive simultaneously from any pair of angles?
Issue 1-1-2: We first should discuss a spatial requirement considering which angles can be paired for simultaneous receive(spherical coverage for simultaneous receive). Whether a EIS type of requirement or a different requirement(e.g. only checked through a demod test) is more suitable, has to be further discussed.
Issue 1-1-3: Option 1. It is clear that current FR2 test methodology does not support testing with different angles simultaneously.
Issue 1-1-4: Option 1. This feature is part of a Rel.17 WI. RAN4 cannot decide whether to postpone this work or not, this has to be brought up for discussion in the plenary. In our understanding, without defining these requirements, the Rel.17 WI cannot be closed. 

	Apple
	Issue 1-1-1: Option 3. Further study on EIS requirements are needed and it is reasonable to discuss this in R18 considering there is only one meeting left in R17.
Issue 1-1-2: EIS spherical coverage can be further investigated. Multi-panel simultaneous reception can enhance spherical coverage and/or DL throughput performance. It is hard to conclude now the exact type of requirements now.  
Issue 1-1-3: 2 simultaneous AOA should be part of the study. It is reasonable to start this work in R18.
Issue 1-1-4: we don’t think it is realistic to specify it in R17 considering there is only one meeting left. It is proposed to work on it in R18. 

	MediaTek
	Issue 1-1-1: Option 2 would be the baseline unless additional fair and meaningful validation method are found. We are open for further study (Option3).
Issue 1-1-2: It’s better that we can have discussion on more concrete proposal, it would be too early to say which way is better. Conceptually, although it’s not difficult to test “more”, however, we need to carefully check if the additional test is needed/fair/meaningful.
Issue 1-1-3: Sorry to share the general comment, before we don't have clear picture on the potential additional requirement, we actually don't know do we need test method improvement.
Issue 1-1-4: Option 4 (other): Continue to discuss in Rel-17. About Rel-18 it shall be discussed in RAN plenary.

	MeidaTek (in v17)
	Thanks for Qualcomm’s question. 
About “Assuming we have a test system for simultaneous reception, without any new requirement, should we expect the UE to be able to receive simultaneously from any pair of angles?”

In our view, there are two things, one is “the UE can receive simultaneously”, the other one is “from any pair of angles”. I’d like to recap PC3 UEs define REFSENS & 50%-tile EIS as an example, it means we don’t require UEs to cover “full spherical”.

	OPPO
	Issue 1-1-1: Need for the optional requirement of simultaneous reception
Option 3: TBD. New one can be defined depending upon the future study
Issue 1-1-2: Type of the requirement 
Can be discussed when the mulit-panel works starts in future not now.
Issue 1-1-3: Need for test method improvements (if the answer to Issue 1-1-1 is Yes/TBD)
Can be discussed when the mulit-panel works starts in future not now.
Issue 1-1-4: Work plan for the RF requirements
Option 3: No need

	Huawei
	Issue 1-1-1: Option 3.
Issue 1-1-2: For now, we only find EIS spherical coverage requirements may need enhance, but other requirements may also be needed in the future study.
Issue 1-1-3: Option 1 seems the possible way to go.
Issue 1-1-4: If Option 2 means that we will come back to this issue in Rel-18 considering the limited time in Rel-17, then we choose Option 2.


 
<Sub topic 1-2: RRM>
Issue 1-2-1: Work plan for the RRM requirements
	Company
	Comments

	Intel
	Issue 1-2-1: Specify RRM related requirement in Rel-18.

	vivo
	Option 3.

	Samsung
	Issue 1-2-1: Option 1 or Option 3. Even though RAN4 could derive a few RRM requirements except the simultaneous reception in Rel-17 without RF, in our view, having such a piece of the requirement would be meaningless in terms of the feature verification. Also, Option 1a cannot be an option for this meeting. We should avoid such release independent approach for the core requirement in Rel-18, 5G-Advanced.

	Qualcomm
	Option 2 or Option 3. As we commented on the RF part, as of now this is part of a Rel.17 WI and whether to work on a feature or whether to postpone the work is not up to RAN4 to decide. In our view, Option 3 means everything has to be done in Rel.17. In order for requirements/tests to make sense, RF requirements will be needed.
Work plan discussion should focus on how we do the work, not to discuss whether we work on something or not.

	Apple
	Issue 1-2-1: Option 1. it is more realistic to work on it in R18. Simultaneous reception impacts large scale of RRM work, including but not limited to cell measurement/identification, beam management, RLM, etc.  

	MediaTek
	Issue 1-2-1: To specify RRM related requirement in R18. Share the same view as Samsung, it would be meaningless if RAN4 define the requirement without RF part. We should wait for the stable and concrete conclusion in RF session and further discuss in RRM session.

	Nokia (DJ)
	Issue 1-2-1: Option-2. But Option-1 is fine with option-1a condition. 
Companies agree an observation that this UE feature have been discussed as one of key solutions to overcome FR2 blocking issue since Rel-16. If the requirement discussion is continued until Rel-18, requirement applicability to Rel-17 should be revisited. 
@Samsung, Option-1a is regarded as requirement applicability corresponding to RAN1/2 feature introduction. 
RAN1/2 has introduced simultaneous reception feature and UE capability since Rel-16.  RAN1/2 specs are ready, and a UE can already indicate its capability. As so far, RAN4 requirements remain as empty part to be filled in. In this case, RAN4 has usually revisited requirement applicability rules.
	simultaneousReceptionDiffTypeD-r16
Indicates whether the UE supports simultaneous reception with different QCL Type D reference signal as specified in TS38.213 [11].



If a Rel-16/17 UE indicates its support of simultaneous RX, network does not know how to handle the behavior, that we concern. We cannot leave it as UE implementation behaviors. We are ok to continue the study in Rel-18, but at the end UE requirements should be in place corresponding to its feature release. 


	Huawei
	Issue 1-2-1: Option 1 or Option 3.


 
Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1
	1st round summary:
Issue 1-1-1: Need for the optional requirement of simultaneous reception
· Option 1: Yes. New requirement is necessary for the feature
· Nokia, Intel, Samsung, QC, 
· Option 2: No. The feature can be covered by existing RF requirements
· Vivo, MTK
· Option 3: TBD. New one can be defined depending upon the future study
· Verizon, vivo, Samsung, Apple, MTK, OPPO, Huawei

Issue 1-1-2: Type of the requirement 
· Option 1: Focus on enhanced EIS spherical coverage requirement with different assumption
· Nokia, Samsung, QC, Apple, Huawei
· Option 2: Focus on other type of Rx requirement than the EIS spherical coverage
· QC, Apple, Huawei
· Option 3: No need
· Vivo

Issue 1-1-3: Need for test method improvements (if the answer to Issue 1-1-1 is Yes/TBD)
· Option 1: Yes. The improvement (e.g., 2 AoAs) is a must for the new requirement
· Nokia, Samsung, QC, Apple, Huawei
· Option 2: No. The improvement is not a must for the new requirement
· MTK, OPPO

Issue 1-1-4: Work plan for the RF requirements
· Option 1: Specify within Rel-17 first
· QC
· Option 2: Continue to discuss and specify until Rel-18 if necessary
· Verizon, Nokia, Intel, vivo, Samsung, Apple, MTK, Huawei
· Option 3: No need
· Vivo, OPPO
No consensus has been made given the comments provided during the 1st round. However, most companies believe that the new requirement should be determine by further study continuing until Rel-18. They are also ok to postpone the discussion to Rel-18 with other impacts like test system. On the other hand, some companies think that the RF requirement for the feature should be define in Rel-17, or should not be considered even for Rel-18. 
From moderator’s perspective, the discussion can be continued in Rel-18 to derive the requirement with the discussion note for Rel-17 because it is not easy to define any requirement without concrete proposal for the requirement. 
Based on the WF of the last meeting and the situation above, moderator would like to suggest compromised agreements to move forward.

Tentative agreements:
Continue to discuss for specifying in Rel-18. Companies are still able to propose a concrete proposal to discuss in the next meeting for Rel-17.

Recommendations for 2nd round:
Draft WF will be shared for the 2nd round discussion. Companies are encouraged to check whether the tentative agreement above works or not.

	Sub-topic #2
	1st round summary:
Issue 1-2-1: Work plan for the RRM requirements
· Option 1: Continue to discuss until Rel-18 with its test method
· Intel, Samsung, Apple, Huawei
· Option 1-a : define requirement applicability to Rel-17 after Rel-18 discussion
· Nokia
· Option 2: Strive to specify prioritized requirements within Rel-17 regardless of the RF status
· QC, Nokia
· Option 3: TBD. Align with RF plan (Rel-17 or 18)
· Vivo, Samsung, QC, MTK, Huawei
No consensus has been made given the comments provided during the 1st round. However, most companies support that they are ok to continue the discussion until Rel-18 having the same step with RF status. On the other hand, some companies want to have RRM requirement only for Rel-17 
From moderator’s perspective, since we all understand that lots of RRM requirement is necessary for the feature, the work plan of RRM requirement can be aligned with the work plan of the RF requirement. 

Tentative agreements:
The work plan of RRM requirement can be aligned with the work plan of the RF requirement. 

Recommendations for 2nd round:
Draft WF will be shared for the 2nd round discussion. Companies are encouraged to check whether the tentative agreement above works.



Discussion on 2nd round
Sub-topic 1-1: RF requirements
Given that there is still no consensus on the necessity and even no concrete proposal for the requirement, it is not easy to define any new requirement in Rel-17. Since companies seem to be OK to specify the requirement for the feature verification based on the study in Rel-18 (pending in RAN), RAN4 can conclude that the RAN4 requirement for multi-panel simultaneous reception with different QCL type-D will be defined in Rel-18 based on the study. At the same time, RAN4 will keep the door open to new proposals for further study until the next meeting. 
Tentative agreements: RAN4 requirements for multi-panel simultaneous reception with different QCL type-D will be defined in Rel-18 based on the study. Companies are still able to provide a concrete proposal for the discussion to the next meeting, if any.
Please comment on the tentative agreement, if any, or suggest alternatives
	Company
	Comments

	Nokia(HU)
	Thanks for sharing a proposal. Maybe to address a concern from Qualcomm, our alternative is as follows. I tried to leave possibility to complete this activity even in Rel-17 without saying so directly. “still’ and “if any” look no hope, though the moderator is right(it’s very challenging to complete the work in one meeting…).
Tentative agreements: RAN4 requirements for multi-panel simultaneous reception with different QCL type-D will be defined by the end of in Rel-18 at the latest. based on the study. Companies are still able to provide a concrete proposal for the discussion to the next meeting, if any.

	MediaTek
	Let me try Alt2 based on moderator’s version, because Rel-18 objective shall be discussed in RAN plenary.
Alt2:  RAN4 requirements for multi-panel simultaneous reception with different QCL type-D are not precluded be defined in Rel-18 based on the study. Companies are still able to provide a concrete proposal for the discussion to the next meeting, if any.

	Qualcomm
	RAN4 cannot make any decisions in the name of RAN plenary so even if something like this is agreed, it has no meaning. For now, discussion should continue in RAN4. This can be brought up for discussion in plenary to see if any agreement can be reached. 
To MediaTek: Any agreement like the proposed Alt2 is meaningless. As of now, this is part of a ongoing WI and not defining RAN4 requirements means the WI would have to be downscoped.

	Samsung
	Given the fact that the topic is one of candidate WIs for Rel-18, We’d like to suggest that “RF requirements for multi-panel simultaneous reception with different QCL type-D will be defined in Rel-18 depending on the study. Companies are still able to provide a concrete proposal for the discussion to the next meeting, if any.”

	Apple
	We are OK with the proposal. If it is agreed that this will be a candidate topic for R18, I think it should be part of plenary discussion. Nevertheless, any consensus reached in RAN4 can help the discussion in the plenary. 

	Intel
	We are fine with the Tentative agreements.

	Huawei
	We are OK to go with either tentative agreements or the further revision proposed by Samsung.

	vivo
	Fine with Moderator’s tentative agreements or Samsung’s suggestions.

	OPPO
	General ok, but “will be defined in Rel-18” is pending RAN Rel-18 WI/SI discussion. So MTK version is preferred, saying “not precluded”, or Samsung version but modifying as below:
“RF requirements for multi-panel simultaneous reception with different QCL type-D will be defined in Rel-18 if WI approved in RAN plenary and depending on the study. Companies are still able to provide a concrete proposal for the discussion to the next meeting, if any.”

	ZTE
	We are fine with the Tentative agreements or Samsung’s suggestions.



Sub-topic 1-2: RRM requirements
Most companies understand that the feature needs extensive works for the requirements, and it is OK to be aligned with RF discussion. 
Tentative agreements: RRM requirements for multi-panel simultaneous reception with different QCL type-D will be defined with the RF requirement.
Please comment on the tentative agreement, if any, or suggest alternatives
	Company
	Comments

	Qualcomm
	In the end, RRM and RF has to be aligned. Instead of having such a discussion, we should be discussing which requirements are needed and start doing the actual work. 

	Apple
	It is suggested to have a single agreement to cover both RF and BB, e.g. RAN4 requirements, including RF, RRM and demod, for multi-panel simultaneous reception with different QCL type-D will be defined in Rel-18 based on the study.

	Intel
	We also agree that we will have a full set requirement for RF, RRM and demod  in Rel-18 based on the study.

	Huawei
	We are fine with the tentative agreements.

	vivo
	Fine with the tentative agreements.

	MediaTek
	Ok to tentative agreements.

	Ericsson
	We agree that RF and RRM requirements has to be aligned.  However, we just want to point that approval of WI in Rel-18 is RAN decision not RAN4. Therefore, whether FeMIMO WI in Rel-18 can be approved or not should be decided by RAN.

	ZTE
	Fine with the tentative agreements.

	Nokia (DJ)
	We agree the tentative agreement. Regarding Rel-17 or Rel-18, we agree to Ericsson comment. In RAN4, we should focus on actual requirements for network and device implementations.



Summary for 2nd round
Open issues 
Draft WF before GTW Jan 24th not held
WF1: Simultaneous reception with multi-panels
· Agreements
· RAN4 requirements including RF,RRM and Demod, for multi-panel simultaneous reception with different QCL type-D will be defined in Rel-18 depending on the study if new Rel-18 WI is approved in RAN. 
· Companies are able to provide a concrete proposal for the discussion to the next meeting.
[bookmark: _Hlk94005478]Backgrounds:
No consensus, Nokia and Qualcomm express their concerns on its dependency of the Rel-18 discussion in RAN#95-e
Proposed WF by moderator 
Draft WF for GTW Jan 25th to be held
· Agreements
· RAN4 will have a further discussion on multi-panel simultaneous reception with different QCL type-D until next meeting 
· Companies are encouraged to provide a concrete proposal considering the time limitation of Rel-17 and potential RAN4-led WI of Rel-18 to the next meeting
· RAN4 requirements including RF,RRM and Demod will not be defined in Rel-17 if the group does not reach a consensus in RAN4#102-e
Topic #2: Other RF requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200301
MPE

	Apple
	Observation 1: per-beam based P-MPR is introduced to enhance UL Tx beam selection with MPE impacts considered. 
Observation 2: reporting a single P-MPR per SSBRI/CRI are not sufficient for MPE and UL performance enhancement.
Proposal 1: the corresponding measured peak EIRP PUMAX,f,c should be revisited to clarify the definition of P-MPRf,c when per-beam based P-MPR reporting is enabled. 
Proposal 2: it should be clarified with RAN1 if per-beam P-MPR should be reported together with the associated SSBRI/CRI and the corresponding L1-RSRP.  
Proposal 3: per-beam based P-MPR for MPR enhancement can be further enhanced in R18 as part of RAN4-led FR2 enhancement.   

	R4-21200342
SRS
	Qualcomm
	Observation 1: If UE is configured with more than one SRS resource-set with usage set for antenna switching, with current agreements UE maybe required to transmit other signals in the guard period.  
Proposal 1: In case UE is required to transmit any signals in to two different antenna ports in different symbols following each other, the switching time of 15 usec is allowed for the UE and UE does not transmit anything for the duration of the switching time. 
Observation 2: It is not clear if UE is expected to be capable of other signal transmissions in the guard when SRS’s for antenna switching are from different sets.
Proposal 2: RAN4 shall discuss and clarify at least the following issues:
1) [bookmark: _Hlk92904807]Is UE expected to transmit other signals between SRSs belonging to different set where usage is set to antenna switching
2) Should there be a guard period defined in ran1 specs or a switching time defined in ran4 specs in between SRSs and other signals in the case 1 scenario
Proposal 3: For the issue 1, we propose that UE is not required to transmit other signals. 

	R4-2200592
MPE
	ZTE
	Observation 1: Until now, without any enhancement about Pcmax approved in RAN1, so the meaning of Pcmax is still same as in legacy Rel-16. 
Proposal 1: From RAN4’s perspective, not any requirement enhancement or additional relation clarification is needed.
Proposal 2: The need of UE capability for proximity detection should be discussed at other topic. Here, since the multiple P-MPR enhancement, we do not see the necessity of considering UE capability for proximity detection.

	R4-2200925
MPE
	Samsung
	Observation 2: It is reasonable for UE to assume the worst case by reporting the largest P-MPR value only. 
Observation 3: RAN4 does not have to change the P-MPR related definitions in the RF spec except the notes.

	R4-2200963
MPE
	vivo
	Observation 1: RAN1 did not specify the criterion for selection of SSBRI(s)/CRI(s).
Observation 2: The current P-MPR item in the Pcmax related equation is already sufficient to cover multiple Beam cases.
Proposal: No extension of P-MPR or equation is needed. Some clarification note can be considered if deemed necessary.

	R4-2201967
MPE
SRS
	Huawei
	Observation 2: The xT8R SRS enhancement may impact the power control of SRS antenna switching, due to the 8Rx UE hardware implementation could impact the possible value of ∆TRxSRS.
Proposal 2: No change in RAN4 spec is required after introducing the Rel-17 MPE enhancement.



Open issues summary
Based on the latest approved WF and submitted contributions, sub-topics are organized as follows: 
· Sub topic 2-1: Impact of MPE enhancements
· Sub topic 2-2: SRS related impact

Sub-topic 2-1: Impact of MPE enhancements
On the impact of the MPE enhancement, at the last meeting, RAN4 continued the discussion based on the agreement of RAN1 on the MPE mitigation enhancement on top of the RAN4 scheme of Rel-16. Most companies support not to make changes to the existing P-MPR related definition/capabilities for the Rel-17 MPE enhancements. On the other hand, some companies share that RAN4 still needs further check if the current equation/note could accommodate the enhancement.
	· RAN4 will further check if the current definition/capability could implement the enhancement for a following case or not
· Relation between each of the reported P-MPR values(N≤4) tied with the corresponding respective(M=1) SSBRI(s)/CRI(s) and Pcmax
· For the next meeting, companies are encouraged to provide views if changes are required considering RAN1 agreements and above


Given the input contributions, following proposals are provided in this meeting.

[bookmark: _Hlk93523941]Issue 2-1-1: Need for updates of Pcmax definition
· Proposals
· Option 1: Yes
· Option 2: No. But, P-MPR note can be updated
· Option 3: No. Neither of them
· Recommended WF
· Based on the 1st round, we can further discuss in detail during the 2nd round.

Issue 2-1-2: Need for clarification of the relationship between P-MPR and SSBRI/CRI
· Proposals
· Option 1: Yes. LS to RAN1 is required 
· Option 2: No
· Recommended WF
· Based on the 1st round, we can further discuss in detail during the 2nd round if required.

Issue 2-1-3: Work plan
· Proposals
· Option 1: Further study is necessary until Rel-18 
· Option 2: No more study for the MPE enhancement of Rel-17
· Recommended WF
· Collecting companies view 

Sub-topic 2-2: SRS related impact
At the last meeting, RAN4 agreed to postpone the formal discussion until general 8Rx requirement package will be touched from Rel-18. The rest of RAN4 meetings focuses on finding out the detailed requirement for SRS enhancement, which will be specified as general 8Rx feature in Rel-18. The conclusion will be captured in summary of Rel-17 FeMIMO WI.

[bookmark: _Hlk93524639]Issue 2-2-1: Is UE expected to transmit other signals between SRSs belonging to different set where usage is set to antenna switching?
· Proposals
· Option 1: Yes
· Option 2: No
· Option 3: Need further check
· Recommended WF
· Collecting companies view 

Issue 2-2-2: Should there be a guard period defined in RAN1 specs or a switching time defined in ran4 specs in between SRSs and other signals? 
· Proposals
· Option 1: Guard period defined in RAN1 spec
· Option 2: Switching time defined in RAN4 specs
· Option 3: Clarifications are needed
· Recommended WF
· Based on the 1st round, we can further discuss in detail during the 2nd round if required.

Issue 2-2-3: Possible impact to SRS power control, ∆TRxSRS
· Proposals
· Option 1: Yes
· Option 2: No
· Option 3: Need further check
· Recommended WF
· Collecting companies view 

Companies views’ collection for 1st round 
Open issues 

<Sub topic 2-1: Impact of MPE enhancements>
Issue 2-1-1: Need for updates of Pcmax definition
Issue 2-1-2: Need for clarification of the relationship between P-MPR and SSBRI/CRI
Issue 2-1-3: Work plan
	Company
	Comments

	ZTE
	For Issue 2-1-1 & Issue 2-1-2:
Support Option 3. For Pcmax and PHR reports, without any enhancements agreed in RAN1, so such two reports still re-use legacy Rel-16. We believe such decision is reasonable, UE only need to determine the actual UL transmission’s Pcmax and PHR. For the beam directions without UL transmission, the corresponding P-MPR can be predicted through Proximity detection. For the relation between each reported P-MPR and the conrresponding respective SSBRI/CRI, we think RAN1 would give the concrete solution and they has attached some conclusion. So RAN4 do not consider such relation.

	Nokia(HU)
	Issue 2-1-1: Need for updates of Pcmax definition
It’s likely to be Option 2, but if necessity of the update of Pcmax definition is identified, Option 1, of course.
Issue 2-1-2: Need for clarification of the relationship between P-MPR and SSBRI/CRI
Option 2
If we understand the issue raised by Apple correctly, that would not be a specific issue to this MPE enhancements.
Issue 2-1-3: Work plan
Option 1: Further study is necessary

	vivo
	Issue 2-1-1: Option 2 or 3.
Issue 2-1-2: Option 2
Issue 2-1-3: Option 1 & 2.

	Samsung
	Issue 2-1-1: Option 2 or 3. As RAN4 has discussed, we don’t think the MPE enhancement has an impact on the Pcmax definition since P-MPR itself is based on the UE implementation even though UE can report multiple P-MPRs. However, a NOTE for P-MPR can be improved if necessary for better understanding based on RAN1 agreement.
Issue 2-1-2: Option 2. It is a RAN1 scope.
Issue 2-1-3: It is up to RAN4 discussion. Unless RAN4 finds out impacts on the spec due to the Rel-17 enhancement, we don’t have to continue until Rel-18

	Qualcomm
	Issue 2-1-1: Option 3. Pcmax is the UE configured maximum output power at a given point in time and it is used for testing. It has nothing to do with reporting of P-MPR for some beams that might be used.
There is no need to update the current note, it explains the feature of P-MPR reporting. If needed we can add a new Note explaining that now ethere is an additional reporting of P-MPR however, the P-MPR to be reporting has nothing to do with Pcmax or the P-MPR that UE applies. The feature should have a description in the spec with the description of specs/capabilities.

	Apple
	Issue 2-1-1: Option 1. we think the clarification of P-MPR is needed in the power control. Reusing the existing formular does not make sense.  
Issue 2-1-2: Option 1. We should clarify if associated L1-RSRP reporting is always assumed in RAN1. At least, the existing RAN1 agreements are not very clear. Without understanding how this feature can benefit MPE, e.g. per-beam based PMPR reporting without associated L1-RSRP, the related standardization effort in RAN4 cannot be justified. 
Issue 2-1-3: We can specify RAN4 spec based on RAN1 design in R17. However, MPE enhancement can be a good topic to be further enhanced in R18.

	Ericsson
	
Issue 2-1-1: Option 3. Unclear why the Pcmax must be modified for different SSBRI/CRI since the MPE requirement is a PFD metric that would apply for any one beam selected, and no dependence on the presence of a user (BPS).


	MediaTek
	Issue 2-1-3: Work plan
Rel-18 shall be discussed in RAN plenary.

	Qualcomm
	Issue 2-1-2: Option 2. there is no need for any clarficaitions
Issue 2-1-3: Option 2

	OPPO
	Issue 2-1-1: Need for updates of Pcmax definition
Option 2: No. But, P-MPR note can be updated
Issue 2-1-2: Need for clarification of the relationship between P-MPR and SSBRI/CRI
Option 2: No. Need to understand better what kind of clarification is going to do.
Issue 2-1-3: Work plan
Option 2: No more study for the MPE enhancement of Rel-17

	Huawei
	Issue 2-1-1: Option 2 or Option 3. As we have already discussed in the previous meeting, we don’t think it is necessary to update the formula at least.
Issue 2-1-2: Option 2. 
Issue 2-1-3: Option 2.


 
<Sub topic 2-2: SRS related impact>
Issue 2-2-1: Is UE expected to transmit other signals between SRSs belonging to different set where usage is set to antenna switching?
Issue 2-2-2: Should there be a guard period defined in RAN1 specs or a switching time defined in ran4 specs in between SRSs and other signals? 
Issue 2-2-3: Possible impact to SRS power control, ∆TRxSRS
	Company
	Comments

	Huawei
	Issue 2-2-1 & Issue 2-2-2
So far as we know, this guard period issue has never been discussed in RAN4. Trying to better understand the background, we find that some discussions have already been done as summarized in R1-2112589:
	[image: ]


Thus we feel if further discussions are needed, then this issue seems more appropriate to be discussed in RAN1 rather than RAN4.

	Nokia(HU)
	Issue 2-2-1: Is UE expected to transmit other signals between SRSs belonging to different set where usage is set to antenna switching?Yes.
Otherwise, so many symbols are lost. And if it were “NO”, this would further mislead requirements to introduce interruptions for UL and/or DL for other carriers during CA/MR-DC.
Issue 2-2-2: Should there be a guard period defined in RAN1 specs or a switching time defined in ran4 specs in between SRSs and other signals? 
Option 3: At least clarification is required.
Issue 2-2-3: Possible impact to SRS power control, ∆TRxSRS
Option 3: Need further check since the device targets at FWA usage.

	Ericsson
	
Issue 2-2-1: Option 1 (but a clarification of the “other signals” is needed). The guard symbol Y already cripples the UE antenna switching feature. Not allowing any transmissions between two different sets (with no PUSCH transmission in between) would make it ‘useless’ for 1T4R that uses two sets. 
Issue 2-2-2: Option 3. At RAN4#101-e Ericsson proposed that the guard symbol Y is removed for 15k and 30k from Rel-16, this guard was specified by RAN1 even though the original RAN4 SRS time masks did not include a guard symbol but allowed 15 us for antenna switch across different ports. The SRS-PUSCH transition (can be large power change) is a bigger problem than between SRS resources. 
Issue 2-2-3: Option 1 (the routing loss may be affected for UEs supporting 8 Rx for this device type)

	Qualcomm
	Apparently that R1-2112589 is not approved document. 
Issue 2-2-1: Option 1
Issue 2-2-2: Option 1
Issue 2-2-3: Not direct

	OPPO
	Issue 2-2-1: Is UE expected to transmit other signals between SRSs belonging to different set where usage is set to antenna switching?
Option 3: Need further check. This is more like RAN1 topic rather than RAN4.
Issue 2-2-2: Should there be a guard period defined in RAN1 specs or a switching time defined in ran4 specs in between SRSs and other signals? 
Option 3: Clarifications are needed. This is more like RAN1 topic rather than RAN4.
Issue 2-2-3: Possible impact to SRS power control, ∆TRxSRS
Option 3: Need further check. Might be, but can be discussed when the 8 SRS whole feature introduced in RAN4.

	Huawei
	Issue 2-2-1: Is UE expected to transmit other signals between SRSs belonging to different set where usage is set to antenna switching?
First we still think this is a RAN1 issue. Judging from the discussion in RAN1, we feel that Option 1 or 2 could not be simply applied for this issue. Because the gap between antenna switching SRSs belonging to different set could be any value according to QC’s Tdoc. 
Considering common scenario such as 1T4R in Rel-16, it is necessary to allow data scheduling between SRSs belonging to different sets if the gap is larger than guard symbol Y. When the gap is identical to Y, then there is no need to transmit other signals.
Issue 2-2-3: Option 1



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1
	1st round summary:
Issue 2-1-1: Need for updates of Pcmax definition
· Option 1: Yes
· Nokia, Apple
· Option 2: No. But, P-MPR note can be updated
· Nokia, vivo, Samsung, OPPO, Huawei
· Option 3: No. Neither of them
· ZTE, vivo, Samsung, QC, Ericsson, Huawei

Issue 2-1-2: Need for clarification of the relationship between P-MPR and SSBRI/CRI
· Option 1: Yes. LS to RAN1 is required 
· Apple
· Option 2: No
· ZTE, Nokia, vivo, Samsung, QC, OPPO, Huawei

Issue 2-1-3: Work plan
· Option 1: Further study is necessary until Rel-18 
· Nokia, vivo, Samsung, Apple
· Option 2: No more study for the MPE enhancement of Rel-17
· Vivo, Samsung, QC, OPPO, Huawei
No consensus has been made given the comments provided during the 1st round. However, most companies believe that the MPE enhancement of Rel-17 does not have an impact on the Pcmax definition. Some of them are also ok to discuss whether the note of P-MPR is necessary or not. In addition, most companies support that the clarification of the relationship between P-MPR and SSBRI/CRI is not necessary. 
From moderator’s perspective, the discussion can be continued at the next meeting with the clear proposal to the P-MPR note if necessary. 

Tentative agreements:
Continue to discuss until the next meeting if companies propose a concrete suggestion for the note of P-MPR. Based on the discussion, we can determine whether the additional discussion is necessary for Rel-18 or not. 

Recommendations for 2nd round:
Draft WF will be shared for the 2nd round discussion. Companies are encouraged to check whether the tentative agreement above works or not.

	Sub-topic #2
	1st round summary:
Issue 2-2-1: Is UE expected to transmit other signals between SRSs belonging to different set where usage is set to antenna switching?
· Option 1: Yes
· Nokia, Ericsson, QC
· Option 2: No
· Option 3: Need further check
· OPPO, Huawei

Issue 2-2-2: Should there be a guard period defined in RAN1 specs or a switching time defined in ran4 specs in between SRSs and other signals? 
· Option 1: Guard period defined in RAN1 spec
· QC
· Option 2: Switching time defined in RAN4 specs
· Option 3: Clarifications are needed
· Nokia, Ericsson, OPPO, Huawei

Issue 2-2-3: Possible impact to SRS power control, ∆TRxSRS
· Option 1: Yes
· Ericsson, Huawei
· Option 2: No
· QC
· Option 3: Need further check
· Nokia, OPPO
No consensus has been made given the comments provided during the 1st round. However, most companies believe that UE is expected to transmit other signals between SRSs belonging to different set where usage is set to antenna switching. However, more clarifications are needed for which spec can be referred to even though it is necessary. 
From moderator’s perspective, the discussion can be continued at the next meeting with the clear position on the SRS impact. 

Tentative agreements:
Continue to discuss until the next meeting with clear position on each issue. 

Recommendations for 2nd round:
Draft WF will be shared for the 2nd round discussion. Companies are encouraged to check whether the tentative agreement above works or not.



Discussion on 2nd round
Sub-topic 2-1: Impact of MPE enhancements
Interested companies are encouraged to provide a concrete suggestion for the note of P-MPR to the next meeting. Based on the discussion, RAN4 will determine whether to update the spec or not in the next meeting.
Tentative agreements: RAN4 will determine whether to update the P-MPR note based on potential CR in the next meeting, and conclude the topic. 
Please comment on the tentative agreement, if any, or suggest alternatives
	Company
	Comments

	Nokia(HU)
	In principle it looks OK but we would like to add another text to make sure any potential issues identified can be still discussed. Since at least now RAN2 discussion has been still on going, we may identify some other issues in Jan. 
Tentative agreements: RAN4 will determine whether to update the P-MPR note based on potential CR in the next meeting, and conclude the topic. Discussion on other issues if identified is not precluded. 

	MediaTek
	We are okay for both Moderator and Nokia(HU)’s version.

	Qualcomm
	There is no need to update and note since the P-MPR to be reported per beam is a hypothetical P-MPR in case another beam was used. the P-MPR in the current specifications is the actual P-MPR used at a certain point in time. The note is just explaining that there is a feature such that UE reports P-MPR. A new note can be added to say that there is yet another feature such that UE reports a hypothetical P-MPR for other beams. The description of this feature should be in the UE capabilities specifications, not in the RAN4 RF specs.
We disagree with the tentative agreement because we will end up wasting more time in the next meeting.

	Samsung
	Another alternative based on Nokia’s version for WF wording: “Current Pcmax definition will not be changed due to Rel-17 MPE enhancements. 	It will be further determined whether to update the P-MPR note based on potential CR proposed to the next meeting, conclude the topic. Discussion on other issues if identified is not precluded.”

	Apple
	We still think a clarification is needed for following formular. Technically, it does not make sense to use per-beam based PMPR in this inequation.  We are fine to discuss this based on the CR next meeting.
Also, we failed to understand how per-beam PMPR report can enhance MPE without associated L1-RSRP. [image: ]

	Huawei
	Have similar understanding with QC, it is more appropriate to introduce extra Note in RAN2 spec if we decide that such power control formula can still apply for this feature. Anyway we are not against Samsung’s proposal.

	vivo
	More prefer Qualcomm’s understanding that this is not needed. However, also can accept one more meeting cycle to think about it.

	OPPO
	Same view as QC. See no need, but open to see what is the proposed changes in next meeting.

	Ericsson
	Still unclear why and how the Pcmax,f,c should be modified for different SSBRI/CRI since the MPE requirement is a total PFD metric that would apply for any one beam operated, and no dependence on the presence of a user (BPS). 
The network might also notice that a beam is of low quality due to e.g. blockage of a sub-array by the user (not an MPE problem).

	ZTE
	Same view as QC, no need to update or note.



Sub-topic 2-2: SRS related impact
Discussion can be continued at the next meeting for the same topic with clearer views, or new topic related to the Rel-17 SRS enhancements. 
Tentative agreements: Continue to discuss until the next meeting including the same optic with clearer views. 
Please comment on the tentative agreement, if any, or suggest alternatives
	Company
	Comments

	Huawei
	Issue 2-2-1:
Further clarification is, by choosing Option 3 we mean we need further check with RAN1 on this issue.
Issue 2-2-2:
Similar to the previous issue, we mean we need to clarify that this issue should be discussed in RAN1.

In conclusion, we would like to propose following revision:
Tentative agreements-rev: Continue to discuss until the next meeting on Issue 2-2-3 with clearer views and send LS to RAN1 on Issue 2-2-1 and Issue 2-2-2 in this meeting.

	Nokia(HU)
	It looks OK. Note there is a typo.(optic is missing ‘t’) 
We are not against sending an LS to RAN1 in this meeting if we reach a consensus. But it would be better for RAN4 to discuss more in next meeting and we can send an LS in Feb if necessary. 

	Samsung
	We are OK to send the LS in this meeting if it’s a result of the 1st round if we reach a consensus. Also, we’d like to simply add a following sentence based on previous WF “The conclusions will be captured in summary of Rel-17 FeMIMO WI for future reference”

	Nokia(HU)
	Given that RAN1 has already discussed this issue, just asking RAN1 for their view does not change the situation. RAN4 firstly should discuss if there are any technical constraints to have large GPs between two SRS resource sets from RAN4 perspective.

	OPPO
	Ok

	Ericsson
	OK. 
A clarification of “other signals” is needed in Option 1. The guard symbol Y already cripples the UE antenna switching feature. Not allowing any transmissions between two different sets (with no PUSCH transmission in between) would make it ‘useless’ for 1T4R that uses two sets. 
At RAN4#101-e Ericsson proposed that the guard symbol Y is removed for 15k and 30k from Rel-16, this guard was specified by RAN1 even though the original RAN4 SRS time masks did not include a guard symbol but allowed 15 us for antenna switch across different ports. The SRS-PUSCH transition (can be large power change) is a bigger problem than between SRS resources. See R4-2118120 and R4-2118121.




Summary for 2nd round
Open issues 
Draft WF before GTW Jan 24th not held
WF2: Impact of MPE enhancements
· Agreements
· [bookmark: _Hlk94010395][Alt-1] Current Pcmax definition and P-MPR note will not be changed due to Rel-17 MPE enhancements (by Qualcomm)
· [bookmark: _Hlk94010219][Alt-2] It will be determined (by Nokia)
· whether to change current PCMAX definition based on the latest RAN1/2 agreement
· whether to update the P-MPR NOTE based on potential CR proposed to the next meeting.
Backgrounds:
Based on the discussion for this meeting, most companies believe that the MPE enhancement of Rel-17 does not have an impact on the Pcmax definition, but there is no consensus. Some of them are also ok to discuss whether the note of P-MPR is necessary or not.
Draft WF before GTW Jan 24th not held
WF3: SRS related impact
· Agreements
· [An LS is sent to RAN1 to clarify the case where the Tx antennas are different in the gap between SRSs]
· Continue to discuss until the next meeting with clearer views for following topics. 
· Handling the interval between SRSs (R4-2200342)
· SRS power control (R4-2201967)
· Others are not precluded
Backgrounds:
LS is proposed by Huawei after 1st round discussion. Nokia is OK for the LS but they would like to make sure that even if we send an LS to RAN1, RAN4 keeps discussing the topic. Ericsson was OK but they commented at the last minute that the LS will restrict the transient period currently defined in RAN4.
Proposed WF by moderator 
Draft WF for GTW Jan 25th to be held
· Agreements on MPE enhancements
· It will be further determined
· whether to change current PCMAX definition based on the latest RAN1/2 agreement
· whether to update the P-MPR NOTE based on potential CR proposed to the next meeting.
· Discussions will be concluded in RAN4#102-e if the group does not reach a consensus
· Agreements on SRS related impact
· [bookmark: _Hlk94007444]Continue to discuss until the next meeting with clearer views for following topics [regardless of the reply LS from RAN1]
· Handling the interval between SRSs (R4-2200342)
· SRS power control (R4-2201967)
· Others are not precluded

Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on remaining issues of FeMIMO
	Samsung
	Simultaneous reception (RF/RRM), MPE enhancements, SRS enhancements

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2200276
	Discussion on Impact to RF and RRM requirements with simultaneous reception
	Apple
	Noted
	

	R4-2200301
	On per beam based P-MPR reporting in FeMIMO
	Apple
	Noted
	

	R4-2200342
	Two sets of SRS sets and GP needed in between
	Qualcomm Incorporated
	Noted
	

	R4-2200534
	Discussion on FR2 simultaneous reception in NR FeMIMO
	Intel Corporation
	Noted
	

	R4-2200568
	View on additional FR2 FeMIMO multi-panel reception requirement
	MediaTek Beijing Inc.
	Noted
	

	R4-2200591
	Discussion on Additional requirement for multi-panel reception
	ZTE Corporation
	Noted
	

	R4-2200592
	Discussion on Impact of MPE enhancements
	ZTE Corporation
	Noted
	

	R4-2200924
	FR2 UE with the capability of simultaneous reception with different QCL Type-D RSs
	Samsung
	Noted
	

	R4-2200925
	On RF requirements for further enhancements on MIMO
	Samsung
	Noted
	

	R4-2200962
	Further discussion on impact of multi-panel reception requirements
	vivo
	Noted
	

	R4-2200963
	Further discussion on impact of MPE requirements
	vivo
	Noted
	

	R4-2201266
	Requirements for Simultaneous Reception in FR2
	Qualcomm Incorporated
	Noted
	

	R4-2201386
	Discussion on Simultaneous reception with different QCL-type D
	Ericsson
	Noted
	

	R4-2201957
	RF requirements for further enhancements on MIMO
	Huawei, HiSilicon
	Noted
	



2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2202370
	WF on remaining issues of FeMIMO
	Samsung
	Return to
	

	R4-2202413
	LS on Rel-17 FeMIMO SRS related impact
	Huawei, HiSilicon
	Return to
	



Annex 
Contact information
	Company
	Name
	Email address

	Nokia
	Hiromasa Umeda
	hiromasa.umeda@nokia.com

	Huawei
	Xiang Gao
	gaoxiang74@huawei.com

	Ericsson
	Christian Bergljung
Venkatarao Gonuguntla
	Christian.Bergljung@ericsson
Venkatarao.Gonuguntla@ericsson.com
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Remaining issue of inter-set GP.

One FFS point for inter-set GP is how/whether to handle the case where the interval between SRS resource sets is
larger than Y.«

Table 3-2.

How/whether to handle the case where the interval between SRS resource sets is larger than Y-

Alternatives. Companies.
Alt 1: UL/DL signals are allowed to be transmitted in the interval between SRS Huawei/HiSilicon, NTT  |°
resource sets for antenna switching when the interval is larger than Y symbols, i.e., DOCOMO:-
no scheduling restriction: o

Alt 2: If the interval between two SRS resource sets for antenna switching is larger CATT-
than Y symbols, the position of guard period for scheduling restriction is the last Y
symbols of the interval..

Alt 3: If the interval between two SRS resource sets for antenna switching is larger OPPO-
than Y symbols, the position of guard period for scheduling restriction is the first Y’
symbols of the interval.

No need to handle this case~ Qualcomm, Intel, LGE-  |*
FL Proposal 3-2 (conclusion): If the interval between SRS resource sets is larger than Y, there is no scheduling
restriction.«

Supported by Huawei/HiSilicon, NTT DCM, Ericsson, Lenovo/MotM., Xiaomi, Nokia/NSB, vivo.

Concerned by OPPO, QC, LGE, Intel, CATT-
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6.2.3.4.2 A-MPR for NS_203 for power class 2 



For power class 2, AMPR for NS_203 specified in subclause 6.2.3.4.3 applies. 



6.2.3.4.3 A-MPR for NS_203 for power class 3 



For power class 3, AMPR for NS_203 shall be 0 dB.  



6.2.3.4.4 A-MPR for NS_203 for power class 4 



For power class 4, AMPR for NS_203 specified in subclause 6.2.3.4.3 applies. 



6.2.4 Configured transmitted power 
The UE can configure its maximum output power. The configured UE maximum output power PCMAX,f,c for carrier f of 
a serving cell c is defined as that available to the reference point of a given transmitter branch that corresponds to the 
reference point of the higher-layer filtered RSRP measurement as specified in TS 38.215 [11]. 



The configured UE maximum output power PCMAX,f,c for carrier f of a serving cell c shall be set such that the 
corresponding measured peak EIRP PUMAX,f,c is within the following bounds 



PPowerclass + ∆PIBE – MAX(MAX(MPRf,c, A- MPRf,c,) + MBP,n, P-MPRf,c) – MAX{T(MAX(MPRf,c, A- MPRf,c,)), T(P-
MPRf,c)}  PUMAX,f,c  EIRPmax 



while the corresponding measured total radiated power PTMAX,f,c is bounded by 



PTMAX,f,c  TRPmax 



with PPowerclass the UE power class as specified in sub-clause 6.2.1, EIRPmax the applicable maximum EIRP as specified 
in sub-clause 6.2.1, MPRf,c as specified in sub-clause 6.2.2 , A-MPRf,c as specified in sub-clause 6.2.3, MBP,n the peak 
EIRP relaxation as specified in clause 6.2.1 and TRPmax the maximum TRP for the UE power class as specified in sub-
clause 6.2.1. ∆PIBE is 1.0 dB if UE declares support for [UEpowerboostIBE], UL transmission excluding Pi/2 BPSK is 
such that MPRf,c = 0 and the network configures the UE to operate with [suspendIBE], otherwise ∆PIBE is 0.0 dB. The 
requirement is verified in beam peak direction. 



maxUplinkDutyCycle-FR2, as defined in TS 38.306 [14], is a UE capability to facilitate electromagnetic power density 
exposure requirements. This UE capability is applicable to all FR2 power classes. 



If the field of UE capability maxUplinkDutyCycle-FR2 is present and the percentage of uplink symbols transmitted 
within any 1 s evaluation period is larger than maxUplinkDutyCycle-FR2, the UE follows the uplink scheduling and can 
apply P-MPRf,c. 



If the field of UE capability maxUplinkDutyCycle-FR2 is absent, the compliance to electromagnetic power density 
exposure requirements are ensured by means of scaling down the power density or by other means.  



P-MPRf,c is the power management maximum output power reduction. The UE shall apply P-MPRf,c for carrier f of 
serving cell c only for the cases described below. For UE conformance testing P-MPRf,c shall be 0 dB. 



a) ensuring compliance with applicable electromagnetic power density exposure requirements and addressing 
unwanted emissions / self desense requirements in case of simultaneous transmissions on multiple RAT(s) for 
scenarios not in scope of 3GPP RAN specifications; 



b) ensuring compliance with applicable electromagnetic power density exposure requirements in case of proximity 
detection is used to address such requirements that require a lower maximum output power. 



NOTE 1: P-MPRf,c  was introduced in the PCMAX,f,c equation such that the UE can report to the gNB the available 
maximum output transmit power. This information can be used by the gNB for scheduling decisions. 



NOTE 2: P-MPRf,c and maxUplinkDutyCycle-FR2 may impact the maximum uplink performance for the selected 
UL transmission path.  



NOTE 3: MPE P-MPR Reporting, as defined in TS 38.306 [14], is an optional UE capability to report P-MPRf,c 
when the reporting conditions configured by gNB are met. This UE capability is applicable to all FR2 
power classes. 
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 is 0.0 dB. The 

requirement is verified in beam peak direction. 

maxUplinkDutyCycle-FR2, as defined in TS 38.306 [14], is a UE capability to facilitate electromagnetic power density 

exposure requirements. This UE capability is applicable to all FR2 power classes. 

If the field of UE capability maxUplinkDutyCycle-FR2 is present and the percentage of uplink symbols transmitted 

within any 1 s evaluation period is larger than maxUplinkDutyCycle-FR2, the UE follows the uplink scheduling and can 

apply P-MPR

f,c

. 

If the field of UE capability maxUplinkDutyCycle-FR2 is absent, the compliance to electromagnetic power density 

exposure requirements are ensured by means of scaling down the power density or by other means.  

P-MPR

f,c

 is the power management maximum output power reduction. The UE shall apply P-MPR

f,c

 for carrier f of 

serving cell c only for the cases described below. For UE conformance testing P-MPR

f,c

 shall be 0 dB. 

a) ensuring compliance with applicable electromagnetic power density exposure requirements and addressing 

unwanted emissions / self desense requirements in case of simultaneous transmissions on multiple RAT(s) for 

scenarios not in scope of 3GPP RAN specifications; 

b) ensuring compliance with applicable electromagnetic power density exposure requirements in case of proximity 

detection is used to address such requirements that require a lower maximum output power. 

NOTE 1: P-MPR

f,c

  was introduced in the P

CMAX,f,c

 equation such that the UE can report to the gNB the available 

maximum output transmit power. This information can be used by the gNB for scheduling decisions. 

NOTE 2: P-MPR

f,c

 and maxUplinkDutyCycle-FR2 may impact the maximum uplink performance for the selected 

UL transmission path.  

NOTE 3: MPE P-MPR Reporting, as defined in TS 38.306 [14], is an optional UE capability to report P-MPR

f,c

 

when the reporting conditions configured by gNB are met. This UE capability is applicable to all FR2 

power classes. 

 


