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This email thread treats the following topics:
1. Lower humidity limit in normal temperature test environment (R5-221604)
2. Modified MPR-Behaviour clarification for different power classes (R5-223635)
3. UE power limitation for STxMP in FR2 (R1-2205639)

It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
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	Name
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	OPPO
	Jinqiang
	xingjinqiang@oppo.com

	Xiaomi
	Juan Zhang
	zhangjuan8@xiaomi.com

	Huawei
	Ye Liu
	leo.liuye@huawei.com

	Nokia (PV)
	Petri Vasenkari
	petri.j.vasenkari@nokia.com

	InterDigital (IDC)
	Virgil Comsa
	virgil.comsa@interdigital.com

	Ericsson
	Christian Bergljung
	Christian.Bergljung@ericsson.com

	vivo
	Ruixin Wang
	Ruixin.wang@vivo.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
Topic #1: Lower humidity limit in normal temperature test environment (R5-221604)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215706
	Samsung
	Observation 1:	there is not only humidity inconsistency among specifications, but also inconsistency between normal condition and extreme condition inside TS 38.101 itself.
It is not reasonable that the humidity range is even more restrict for normal condition than extreme condition in terms of upper limit (75% vs 50%).
Proposal 1:	it is agreed in RAN4 that the humidity inconsistency issue among specifications should be resolved.
Proposal 2:	It is proposed to remove the explicit humidity range and normal temperature test is required to be performed under room humidity condition unless otherwise stated.
	+15C to +35C
	for normal conditions (under room humidity conditions unless otherwise stated)

	-10C to +55C
	for extreme conditions (see IEC publications 68‑2‑1 and 68‑2‑2)



A draft reply LS is provided in Annex.

	R4-2216618
	ZTE
	Observation 1:	The relative humidity for normal test conditions should be uniformly specified for GERAN/UTRA/E-UTRA/NR systems. 
Observation 2:	It is observed that to keep the core specification stable is preferable to the industry.
Observation 3:	The high or low humidity limit for the normal conditions may have potential impacts on some test items and cannot be ignored.
Proposal 1:	It is suggested to select Option 3, i.e. to keep the current description in RAN4 spec with the relative humidity range of “25% ~ 75%” as the solution to resolve the inconsistencies among the specs.

A draft reply LS to RAN5 is attached


Open issues summary
Sub-topic 1-1: On possible ways to resolve the inconsistency
· Proposals
· Option 1: It is proposed to remove the explicit humidity range and normal temperature test is required to be performed under room humidity condition unless otherwise stated..
· Option 2: keep the current description in RAN4 spec with the relative humidity range of “25% ~ 75%” as the solution to resolve the inconsistencies among the specs.
· Recommended WF
· TBA

	Company
	Comments

	Samsung
	Support option 1.
In RAN4 specification TS 38.101-1:
	+15C to +35C
	For normal conditions (with relative humidity of 25 % to 75 %)

	-10C to +55C
	For extreme conditions (see IEC publications 68‑2‑1 and 68‑2‑2)



In RAN4 specification TS 38.101-2:
	+ 25 ⁰C ± 10 ⁰C 
	For normal (room temperature) conditions with relative humidity of 25 % to 75 %

	-10C to +55C
	For extreme conditions



There is no humidity requirement for extreme condition or refer to IEC publications in which humidity is up to around 50% without humidity lower limit.
It is not reasonable that the humidity range is even more restrict for normal condition than extreme condition in terms of upper limit (75% vs 50%).
We think the humidity inconsistency even within RAN4 specification should be resolved first of all.

	OPPO
	Option 2 probably. This has been discussed for serval meetings, we see no big impact from RAN4 perspective to keep it as it is, and leave it to RAN5 on the testing decide.

	ZTE
	Option 2. We agree with OPPO that keep RAN4 spec as it is now and leave it to RAN5 to decide since it is testing related issues. For option 2 the impact will be only within RAN5. Considering that we are now in the stage of Rel-18, we believe a stable core specification is more preferable to the industry. Furthermore, as to Option 1, it seems not clear what exactly the room humidity condition refers to. There is no explicit definition for the room humidity condition in the specifications which may lead to confusion in understanding.

	Huawei
	Option 2 is preferred. As ZTE pointed out, there might be no common understanding of room humidity. The humidity at different locations in the world and in different seasons could vary greatly. It would be clearer to have a fixed range in the technical specification.

	Ericsson
	Option 2.

	Nokia (PV)
	Option 2.

	Apple
	The inconsistency in the specifications is certainly evident and should be resolved.  Could we agree that normal conditions and extreme conditions should match between 38.101-1 and 38.101-2?  
We are fine with Option 1.
As a possible compromise, we could consider an alternative Option 3.  Since the temperature ranges already match, we then decide how to set the humidity conditions.  If we consider room humidity, then at least some common definitions of the ideal indoor humidity range exist (e.g. the US Environmental Protection Agency defines the ideal indoor humidity range to be between 30% and 50%).  Since this upper limit matches the IEC publications (which are already applicable to the extreme conditions in 38.101), then it seems that humidity conditions can be simply set according to IEC publications in both normal and extreme conditions, and we can remove the 25%~75% range.  This is one way to resolve the ambiguity.




Companies views’ collection for 1st round 
Open issues 
Comments are collected in section “Open issues summary” above. 

CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	
	Company A

	
	Company B

	
	

	
	Company A

	
	Company B

	
	



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 #1-1
	Fiven companies supported Option 2 and two companies supported Option 1. Meanwhile, Option 3 is proposed (humidity conditions can be simply set according to IEC publications in both normal and extreme conditions, and we can remove the 25%~75% range).
Recommendations for 2nd round: Continue the discussion in the WF in the second round.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)


Topic #2: Modified MPR-Behaviour clarification for different power classes (R5-223635)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215317
	Nokia, Qualcomm Inc, Skyworks Inc, Ericsson
	a) For Rel-15 PC3 UE, is the MPR as defined in 38.101-2 v16.2.0 applicable if the UE supports modifiedMPR-Behaviour bit 0 UE capability?
Proposed answer: RAN4 has agreed that if UE supports modifiedMPR-Behaviour bit 0 UE capability it shall support latest requirements over all releases and specification versions bit relates to unless new modified MPR-Behaviour bit is defined for same requirement the bit relates to.
b) For Rel-15 PC2 and 4 UEs, is modifiedMPR-Behaviour bit 0 capability applicable?
Proposed answer: Yes it is.
c) For Rel-16 PC3 UE, is the MPR as defined in 38.101-2 v16.2.0 mandatory or optional? Also, is the Rel-16 UE expected to signal modifiedMPR-Behaviour bit 0=true? 
Proposed answer: RAN4 has agreed [2] that in REL16 this feature is mandatory and support shall be signalled. RAN4 is aware that there are currently UEs in the market that do not support this bit functionality. As an exceptional case due to late change to specification Rel16 are allowed to support MPR defined in REL15. RAN4 leaves it to RAN5 judgement how to do this.
d) For Rel-16 PC2, 4 and 5 UEs, is the PC3 MPR as defined in 38.101-2 v16.2.0 applicable? Also, is modifiedMPR-Behaviour bit 0 capability applicable?
Proposed answer: Same as answer in c.
e) Is any kind of Rel-16 UE supposed to support MPR as defined in 38.101-2 version v16.11.0?
f) No, see [2]
g) For Rel-17 PC3 UE, is the MPR as defined in 38.101-2 v16.2.0 applicable if the UE signals modifiedMPR-Behaviour bit 0=true? 
Proposed answer: Rel17 38.101 Annex-H is not correct. It should state This bit SHALL be set to 1 instead of MAY. There is a RAN4 CR on this [1]
h) For Rel-17 PC3 UE, what is the MPR requirement if the UE signals modifiedMPR-Behaviour bit 0=false?
Proposed answer: See answer in c

	R4-2216355
	Xiaomi
	Proposal 1:
Answer c): The MPR as defined in 38.101-2 v16.2.0 is optional for Rel-16 PC3 UE, the Rel-16 UE is optional to signal modifiedMPR-Behaviour bit 0=true.
Answer d): For Rel-16 PC3 UE, 38.101-2 v16.1.0 and earlier versions are taken as default MPR requirement. The PC3 UE need meet the MPR as defined in 38.101-2 v16.2.0 if the PC3 UE signals modifiedMPR-Behaviour bit 0=ture, if not, the PC3 UE  just need meet the default MPR requirement.

	R4-2216442
	OPPO
	Observation 1:   Improved MPR was introduced in Rel-16 38.101-2 v16.2.0 which makes two different MPRs exist in Rel-16 specs, and modifiedMPR-Behaviour IE was used to indicate which MPR UE supports.
Observation 2:   Rel-16 UE can comply with either the MPR defined before v16.2.0 or after that.
Observation 3:   It is unclear the meaning of “open release” and “freeze release” in RAN4, usually only ASN.1 matter and RAN4 WI can close before or after the ASN.1 frozen as long as no signaling impact.
Proposal 1:         For Rel-16 PC3 UE, the MPR defined in 38.101-2 v16.2.0 is optional.
Proposal 2:         Encourage proponents to clarify the meaning of “open release” and “freeze release” in RAN4, and align the understanding of requirement applications for different spec versions.
Observation 4:   If the modifiedMPR-Behaviour refer to the fixed version v16.2.0, then the changes after that will no longer be used, and there is no way for RAN4 to update the MPR section after v16.2.0. This is not reasonable.
Observation 5:   It was agreed in FR1 that latest spec version will be referred in the modifiedMPR-Behavior definition, and remove the fixed version from the table.
Proposal 3:         Align the spec version handling between FR1 and FR2, and in FR1 the specific version has been removed, similar can be done in FR2.
Proposal 4:         For Rel-16 PC3 UE, the latest version of specification is used when modifiedMPR-Behaviour bit 0=true. And the 38.101-2 v16.1.0 is used when UE signals modifiedMPR-Behaviour bit 0=false.
Observation 6:   In Rel-17, only one MPR defined, there is no point for Rel-17 UE to comply with Rel-16 MPR specification. 
Even remove the Rel-16 version information from Rel-17 spec, still there is no more information this modifiedMPR-Behavior can provide since it is basic principle that Rel-17 UE will comply with Rel-17 specification.
Proposal 5:         For Rel-15 and Rel-16, the modifiedMPR-Behaviour pointing to the latest version of specification by using “from v16.2.0”. 
For Rel-17, remove the modifiedMPR-Behaviour table which pointing to the improved MPR requirements defined since v16.2.0.

	R4-2216677
	Huawei, HiSilicon
	Observation 1: From the current specification, it is observed that modified MPR is not mandatory for the release when it is introduced. 

	R4-2216678
	Huawei, HiSilicon
	Apart from the previous reply in R4-2215091, RAN4 made further conclusion for the remaining questions as follows:
Question c) For Rel-16 PC3 UE, is the MPR as defined in 38.101-2 v16.2.0 mandatory or optional? In case it is mandatory then is the Rel-16 UE expected to signal modifiedMPR-Behaviour bit 0=true?
Answer: For Rel-16 PC3 UE, the MPR as defined in 38.101-2 v16.2.0 is optional according to the current specification.

Question d) For Rel-16 PC3 UE, which version of specification is taken as default MPR requirement, 38.101-2 v16.2.0 or latest version (v16.11.0 released in Apr 2022)? What are the Rel-16 MPR requirements if the UE signals respectively modifiedMPR-Behaviour bit 0=false and modifiedMPR-Behaviour bit 0=true?
Answer: For Rel-16 PC3 UE, 38.101-2 v16.1.0 and earlier versions are taken as default MPR requirement. The PC3 UE needs to meet the MPR as defined in 38.101-2 v16.2.0 if the UE signals modifiedMPR-Behaviour bit 0=ture; if the bit is set to false, the PC3 UE just needs to meet the default MPR requirement, i.e. MPR specified in 38.101-2 v16.1.0.



Open issues summary
Sub-topic 2-1: Question c) For Rel-16 PC3 UE, is the MPR as defined in 38.101-2 v16.2.0 mandatory or optional? In case it is mandatory then is the Rel-16 UE expected to signal modifiedMPR-Behaviour bit 0=true?
· Proposed answers
· Option 1: RAN4 has agreed [2] that in REL16 this feature is mandatory and support shall be signalled. RAN4 is aware that there are currently UEs in the market that do not support this bit functionality. As an exceptional case due to late change to specification Rel16 are allowed to support MPR defined in REL15. RAN4 leaves it to RAN5 judgement how to do this. 
· Option 2: For Rel-16 PC3 UE, the MPR as defined in 38.101-2 v16.2.0 is optional according to the current specification.
· Option 3: Others
· Recommended WF
· TBA
	Company
	Comments

	OPPO
	Option 2. The current spec is clear on this. 
Improved MPR was introduced in Rel-16 38.101-2 v16.2.0 which makes two different MPRs exist in Rel-16 specs, and modifiedMPR-Behaviour IE was used to indicate which MPR UE supports. Rel-16 UE can comply with either the MPR defined before v16.2.0 or after that.

	Xiaomi
	Option 2, Rel-16 UE can indicate which MPR UE support by IE modifiedMPR-Behaviour

	Huawei
	Option 2. 
For the bands supporting modified MPR, the usual way adopted in the spec is to mandate the capability from the next release when the modified MPR is specified according to the current specification. It’s not possible to make changes for a long existing optional capability to be mandatory. We agree with OPPO, the current spec is clear that for Rel-16, the modified MPR is optional. 

	Nokia (PV)
	Whether Rel-16 MPR is mandatory or not seems to require more discussion, note that the proposal is to allow for this case UE pass the tests with Rel-15 MPR

	Ericsson
	Option 1: a Rel-16 UE shall meet requirements specified in the Rel-16 specification unless optional according to the main body of the specification, no matter if introduced when this release was open or as part of Rel-16 maintenance. MPR requirements are mandatory. 
The intention of the modifiedMPRbehavior bitmap is to make possible for an early UE (e.g. Rel-15) to indicate to the network that a specific MPR behavior specified in a later version (e.g. v16.2.0) is supported, it is not for indicating applicability of core requirements in conformance tests. 
RAN5 can apply a grace period for Rel-16 IEs only compliant with the Rel-15 behavior, if needed. RAN5 has only recently started working on the new MPR, it will take a while before this test is validated by GCF

	Apple
	Option 2



Sub-topic 2-2: Question d) For Rel-16 PC3 UE, which version of specification is taken as default MPR requirement, 38.101-2 v16.2.0 or latest version (v16.11.0 released in Apr 2022)? What are the Rel-16 MPR requirements if the UE signals respectively modifiedMPR-Behaviour bit 0=false and modifiedMPR-Behaviour bit 0=true?
· Proposed answers
· Option 1: For Rel-16 PC3 UE, 38.101-2 v16.1.0 and earlier versions are taken as default MPR requirement. The PC3 UE needs to meet the MPR as defined in 38.101-2 v16.2.0 if the UE signals modifiedMPR-Behaviour bit 0=ture; if the bit is set to false, the PC3 UE just needs to meet the default MPR requirement, i.e. MPR specified in 38.101-2 v16.1.0.
· Option 2: Others
· Recommended WF
· TBA
	Company
	Comments

	OPPO
	Option 1 is aligned with our understanding. The improved MPR is an optional feature comparing to the previous MPR.

	Xiaomi
	Option 1

	Huawei
	Option 1

	Ericsson
	Option 2: a Rel-16 UE shall meet the latest version of the Rel-16 specification. Only a Rel-15 UE can optionally indicate to the network that it supports the v16.2.0, a Rel-16 UE shall indicate bit 0 = ‘true’.

	Apple
	Option 1



Sub-topic 2-3: Comments on the following proposal:
Proposal 1: ”For Rel-15 and Rel-16, the modifiedMPR-Behaviour pointing to the latest version of specification by using “from v16.2.0”. 
Proposal 2: For Rel-17, remove the modifiedMPR-Behaviour table which pointing to the improved MPR requirements defined since v16.2.0.”

	Company
	Comments

	OPPO
	We support the two proposals.
It was agreed in FR1 that latest spec version will be referred in the modifiedMPR-Behavior definition, and removed the fixed version from the table. In FR2, we can apply similar approach by using “from v16.2.0” which means the latest version is applied.
In Rel-17, only one MPR exist in the spec, there is no point for Rel-17 UE to refer back to Rel-16 MPR specification. What Rel-17 UE should comply is the Rel-17 spec.

	Xiaomi
	Support these two proposal

	Huawei
	Sometimes the clause of MPR requirement could be adjusted later, thus it would be better to use clear version information for the modified MPR when it is specified, thus “from” may cause some ambiguity for later release. We prefer not to make the change as in proposal 1.
The modifiedMPR-Behaviour table provides the bit mapping information, which is important for a UE to indicate the applicable requirements. We think the table should not be removed even the bit shall be set to 1.

	Nokia (PV)
	from v16.2.0 is a good proposal, if this is already agreed for FR1 sorry for missing this. To Huawei MPR in n16.2.0 is not anymore valid as there has been 2 CRs after that, one editorial and one correction. How Huawei would solve this?
Do we have common understanding that for Rel-17 MPR is mandatory and a CR is definitely needed?

	Ericsson
	None of the two proposals. For a Rel-15 UE (or any early implementation) the requirement in the later release cannot be floating, the bit must point at a requirement in a specific version, 16.2.0 in this case.
A Rel-17 UE shall meet the latest version of the Rel-17 specification, a Rel-17 UE shall also indicate bit 0 = ‘true’ (the definition of bit 0 should remain unchanged like all other capability bits in the RRC specification unless extended).
Given all these issues, the modifiedMPR-Behavior should not be used for minor modifications but rather for changes that result in a different UE behavior in the field.

	Apple
	Agree with Ericsson’s comment.  The behavior of the bit should not change from release to release:  just its optionality.  Thus, the Rel-17 specification should mandate the bit to be set to “true” and also specify the corresponding requirements if it is set to “true” (latest Rel-17 spec) and if it is set to “false” (v16.1.0 of the spec)




Companies views’ collection for 1st round 
Open issues 
Comments are collected in section “Open issues summary” above.
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2215316
	Company A

	
	Company B

	
	

	R4-2215970
	Company A

	
	Company B

	
	



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#2-1, 2-2, 2-3
	2-1: Four companies supported Option 2 and two companies supported Option 1.
2-2: Four companies supported Option 1 and one company supported Option 2.
2-3: There were no agreement. 
Recommendations for 2nd round: Continue the discussion in the WF in the second round.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.



Topic #3: UE power limitation for STxMP in FR2 (R1-2205639)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215652
	Apple
	Response to Q1:	Power limitation from regulatory perspective is always per UE; power control per panel (e.g. Pmax configuration from the network or TPC command) should be per TCI state, and based on this observation Assumption 1 seems feasible.  If the UE maps different TCI states to different panels, then it is up to UE’s implementation how to implement this mapping.
Response to Q2:	Assumption 2 is already implemented in 38.101-2 (i.e. power limitation per UE); for a UE capable of simultaneous Tx on multiple TCI states, this power limitation should be met over the sum of all simultaneously transmitted TCI states
Response to Q3:	Assumption 2 total must equal to the existing power limitation for a given power class (this has regulatory implications); Assumption 1 (i.e. Tx power associated with a particular TCI state) should be limited by the existing power limitation for a given power class and any applicable network configuration; the sum of Tx powers associated with all TCI states which are transmitted simultaneously shall be limited by the existing power class limitation (this has regulatory implications)
Response to Q4:	Both Assumption 1 and Assumption 2 are feasible and can be applied to the same UE, and the sum of per-panel power limitations shall not exceed the existing power limitations for the UE’s supported power class.

Proposal 1:	It is proposed to take the suggested responses to the RAN1 questions provided in this contribution for consideration in the RAN4 response.


	R4-2216122
	vivo
	Observation 1: RAN1 is doing research of per-panel power control scheme, and RAN4 is asked to take part in the feasibility study and requirements definition. 
Observation 2: Current RAN4 discussion is already touch the core port of the WI but no specific TU and agenda except for this LS, thus making difficult to converge.
Observation 3: RAN1 is still making progress even without RAN4’s feedback.
Proposal 1: A preliminary LS which answers some of the questions and provide some background information for alignment may be enough for current stage, and further details can be left to the WI starts in RAN4.
Proposal 2: The concept of “panel” may be referenced from RAN1 or defined RAN4 specific more implementation orientated concept. The details can also be postponed to later stage.
Proposal 3: Detailed power limitation may not be that necessary to be sent to RAN1 in this stage. 
Proposal 4: For the sum up the multiple “EIRP” in different directions, the following concept of “per-UE” EIRP can be considered: To sum up of all respective beams in a certain direction as a function of a certain angle as “per-UE” EIRP

Note: Those EIRP items for different beams are only for concept illustration and cannot be differentiated if configured in one CC.
Proposal 5: A simplified version of draft LS was attached aiming at easier agreement. If new agreements such as the definition of “panel” or the summing up method of EIRP in different direction can be reached, they can also be incorporated in the LS.
Question 1: From RAN4 perspective, is Assumption 1 is feasible?
Answer: Yes.
Question 2: From RAN4 perspective, is Assumption 2 is feasible?
Answer: Yes. 
Question 3: In either of Assumption1 or Assumption 2, whether the total power limitation per UE over all UE panels used for STxMP or the sum of per-panel power limitation for STxMP can be different from (greater than) the existing power limitation for a given power class?
Answer: RAN4 confirm that existing UE RF requirements are framed so standards compliance implies regulation compliance (clause 6.5x in TS38.101-2). 
For any additional limitation like the sum over all panels of the per-panel power limitation for STxMP, would be defined in RAN4 if necessary after the WI started in RAN4.
Question 4: If both Assumption 1 and Assumption 2 are feasible, whether both assumptions can/shall be applied to a same UE, and what is the relationship between the per-panel power limitation and total power limitation if both are applied (e.g., the sum of per-panel power limitation can be larger than the total power limitation per UE, or should be always the same)?
Answer: It is believed that both assumptions are feasible, and both assumptions shall be applied to a same UE. The per-panel power limitation would be defined if necessary in latter stage, and the per-UE power limitation should be applicable at all the time.

[Editor’s note: Clarifications on how to calculate sum up two different beams, e.g. “per UE” EIRP, can be added if agreed]

	R4-2216354	
	Xiaomi
	Proposal 1: RAN4 need further check with RAN1 whether one panel means one beam.
Proposal 2: max EIRP, min peak EIRP and EIRP spherical coverage should be limited per-panel, max TRP can be limited either per-panel or per UE over all UE panels, it depends on UE types.
Proposal 3: The output power for the UE types which don’t need consider the total power consumption, can be limited per-panel. And the per-panel power limitation for STxMP including max TRP, max EIRP, min peak EIRP can be the same with the existing power limitation for a given power class.
Proposal 4: The output power for the UE types which need consider the total power consumption, the total power limitation should be considered per UE over all UE panels. How to consider the total power limitation based on per UE over all UE panels need further study.

	R4-2216411
	InterDigital
	Observation 1: The current base station testing methodology (38.141-2) allow for EIRP and TRPmax testing for multiple beams simultaneous transmissions.
Observation 2: Current power class definitions from 38.10-2 are clear and are applicable.
Observation 3: Two beams may have an insufficient angular difference, so the panels may share the same EIRPmax limit.
Observation 4: The panel-beam (or TCI state) and antenna ports relation may not be mutual exclusive within STxMP RF requirements context.
Observation 5: In RAN4 understanding, for Assumptions 1 and 2, EIRP limits versus total power radiation limit (TRPmax) are part of the Pcmax equations. However, this it is a power limit or range targeting a single UL transmission and the only relation with UL MIMO are the specific side conditions mentioned in 6.2.4D subclause of 38.101-2 specification.
Observation 6: RAN4 current Pcmax definition and applicability:
· Pcmax definition for FR2 has a directional (EIRP) component and a per UE (TRP) component.
· For UL MIMO the measured radiated power is related to nrofSRS-ports which is set to 2 and different TPMIs that are related to ULFPTx modes and 2 MIMO UL layers.
· RAN4 didn’t studied two simultaneous transmissions requirements for FR2.

Proposal 1: From RAN4 perspective both Assumption 1 and 2 are feasible.
Proposal 2: RAN4 discusses question 3 by considering regulatory perspective. 
Proposal 3: For Question 4, RAN4 discusses how power class parameters EIRPmin, EIRPmax and TRPmax can be captured in Pcmax parameter for Assumptions 1 & 2.

	R4-2216586
	Huawei, HiSilicon
	RAN4 would like to thank RAN1 for LS on UE power limitation for STxMP in FR2. RAN4 responses to RAN1 questions are below. We continue to use the following definitions for Assumptions 1 and 2:
· Assumption 1: Power limitation per panel for STxMP
· Assumption 2: A total power limitation per UE over all UE panels used for STxMP
Before RAN4 can analyze the questions in the LS, RAN4 kindly requests clarifications for terms used:
· Panel: 
RAN4 currently does not have a definition for this entity.
· Power limitation: 
From RAN4 perspective, there are several concepts related to the power radiated by UE:
1. Power class: The definition of power class (e.g. TS 38.101-2 clause 6.2.1.x), which is a package composed of below requirements
a. Min peak EIRP (The lower limit of EIRP at Tx beam peak direction);
b. Max EIRP (This is derived from regulatory requirements) and Max TRP;
c. Spherical coverage (The minimum EIRP at the Nth percentile of the distribution of power measured over the full sphere around the UE).
2. Configured transmitted power: PCMAX, f, c, which is used in RAN1 spec TS 38.213 power control part, and also applied in TS 38.101-2 clause 6.2.4: “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”. It is noted that PCMAX used by RAN1 power control mechanism for FR2 is considered at the virtual antenna connector which is not testable from RAN4 perspective.
3. Total power concept: In Rel-17, RAN4 had a discussion about “total power concept”, which is a maximum output power limitation for a FR2 UE from implementation perspective, but there is no conclusion and the related discussion is still ongoing in Rel-18. In general, it means the actual radiation power of a UE considering multiple implementation aspects e.g. MPE limitation and heat dissipation. In this sense, the actual TRP limitation of the UE is not identical to the max limitation, i.e. Max TRP as defined for the power class of the UE.
4. P-max: The parameter p-Max (i.e. p-UE-FR2) similar to FR1 p-UE-FR1 was introduced by RAN2 spec, which is the maximum total transmit power to be used by the UE across all serving cells in frequency range 2 (FR2) across all cell groups. However, the feasibility of P-max for FR2 is questionable in RAN4, which is not reflected in RAN4 requirements yet. In addition, whether such parameter to limit the max output power of UE should be EIRP based or TRP based is not clear during previous discussion in RAN4.

With the RAN1 definition of panel, RAN4 would like to ask which above option (or multiple options) would match the concept of power limitation in the LS. Moreover, are the “per panel power limitation”, “per UE power limitation”, “total power limitation” and “existing power limitation” identical to this concept of power limitation? If not, please further explain those definitions from RAN1 perspective.

	R4-2216783
	Qualcomm
	Proposal 1: RAN4 to adopt the definition of panel as used in RAN1 discussions:
	‘Panel’ is defined as one or multiple as combination of below depending on different UE implementation: 
1. Unit of antenna group to control beam independently 
a. Within a panel, one beam can be selected and used for UL transmission.
b. Across different panels, multiple beams (each selected per panel) may be used for UL transmission
c. ‘Beam’ is assumed to mean spatial filter associated with transmission or reception
2. Unit of antenna group to control its transmission power
3. Unit of antenna group to have a common UL timing



Proposal 2: RAN4 to focus on the configured Tx power requirement while addressing ‘power limitation’ for STxMP in FR2. 
Proposal 3: RAN4 to consider the following formulation for the configured power requirement as it would apply to STxMP.
	6.2x.4	Configured transmitted power for [STxMP]
The UE can configure its maximum output power. The configured UE maximum output power PCMAX,f,c,k for TCI state k of carrier f and serving cell c 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,k shall be set such that the corresponding measured peak EIRP PUMAX,f,c,k for TCI state k is within the following bounds
PPowerclass + PIBE – MAX(MAX(MPRf,c,k, A- MPRf,c,k) + ΔMBP,n, P-MPRf,c,k) – MAX{T(MAX(MPRf,c,k, A- MPRf,c,k)), T(P-MPRf,c,k)} -[∆TSTxMP]  ≤ PUMAX,f,c,k ≤ EIRPmax
And where the corresponding measured peak EIRP for carrier f of a serving cell c, over all active TCI states configured for [STxMP], PUMAX,f,c satisfies
PUMAX,f,c ≤ EIRPmax
while the corresponding measured total radiated power PTMAX,f,c is bounded by
PTMAX,f,c ≤ TRPmax
[where ∆TSTxMP is a relaxation specific to STxMP operation]


  
Observation: RAN1’s classification as ‘per-UE’ or ‘per-panel’ may be difficult to ascertain before RAN4 have a common understanding on how to construct the requirement(s) that may interest RAN1.



Open issues summary
Sub-topic 3-1: On panel definition
· Proposals
· Option 1: RAN4 to adopt the definition of panel as used in RAN1 discussions:
	‘Panel’ is defined as one or multiple as combination of below depending on different UE implementation: 
4. Unit of antenna group to control beam independently 
a. Within a panel, one beam can be selected and used for UL transmission.
b. Across different panels, multiple beams (each selected per panel) may be used for UL transmission
c. ‘Beam’ is assumed to mean spatial filter associated with transmission or reception
5. Unit of antenna group to control its transmission power
6. Unit of antenna group to have a common UL timing



· Option 2: Seek RAN1 clarification as proposed by Huawei
· Option 3: Others
· Recommended WF
· TBA
	Company
	Comments

	XXX
	

	Qualcomm
	Option 1 will allow us to move forward. If it is not agreed, we can go with option 2.

	Xiaomi
	Prefer to reply RAN1’s LS based on Option 1, if not agreed, option 2 is OK.

	Huawei
	Option 2.

	InterDigital
	Option 1 seems to define well RAN4 understanding while not limiting the implementation options.
Also, if there is a desire to bring panel definition to RAN1 attention, then Option 1 is a very good start.

	Ericsson
	For the Reply LS and a first liaison, the characteristics in the list under Option 1 can be used

	Apple
	Option 3: with Option 1 as baseline, add the following line and also ask RAN1 to confirm the RAN4 understanding (and to provide clarifications where necessary):
‘Panel’ shall not be explicitly used in a requirement to ensure maximum flexibility for different UE implementations.

	vivo
	Option 3:
The definition from RAN1 is helpful, and may serve as baseline. However, if we try to have a baseline understanding, this understanding is better to consider Rx at the same time. A unified understanding, if possible, would be quite helpful not just here for this WI.
E.g. The following text based on RAN1 assumption is provided for consideration, with the high lightened part added for unified concept between UL and DL:
‘Panel’ is defined as one or multiple as combination of below depending on different UE implementation: 
1. Unit of antenna group to control beam independently 
a. Within a panel, one beam can be selected and used for UL transmission or DL Reception.
b. Across different panels, multiple beams (each selected per panel) may be used for UL transmission or DL Reception
c. ‘Beam’ is assumed to mean spatial filter associated with transmission or reception
2. Unit of antenna group to control its transmission power for UL transmission
Unit of antenna group to have a common UL timing




Sub-topic 3-2: Is it agreeable that RAN4 to focus on the configured Tx power requirement while addressing ‘power limitation’ for STxMP in FR2? If so, what is to be included in the reply LS?
· Proposals
· Option 1: Yes
· Option 2: No
· Option 3: Others
· Recommended WF
· TBA
	Company
	Comments

	XXX
	

	Qualcomm
	Option 1, as proponents.
On what is to be included in an LS: 
Add to reply to question 4: ‘RAN4 can confirm that a configured power requirement can be established per-TCI state’

	Xiaomi
	Option 1, and agree Qualcomm: the configured power requirement can be established per TCI-state

	Huawei
	Option 2. Any discussion regarding RAN4 requirement shall be started strictly according to the TU arrangement. We should focus on the LS reply only.

	InterDigital
	Option 1. Agree with Qualcomm. The anchor shall be the TCI state. Maybe the panel definition from sub-topic 3.2.1 will fit well here.

	Ericsson
	Option 1: the reply should focus on power control as RAN1 is asking RAN4 about power limitations for a ‘panel’ and for the UE. For this purpose, the list of characteristics for the ‘panel’ used for RAN1 discussion can be used.
However, RAN4 can of course ask questions for clarification of the ‘panel’ concept.


	Apple
	We are fine to concentrate on power control per TCI state.  However, we should be careful about UE implementation of TCI states, since some pairs of TCI states can map to the same panel (and in which case power control per TCI state is not possible), while other pairs can map to different panels (and in which case power control per TCI state is possible).  We suggest to refine the wording as follows:
“power control can be established per TCI state, provided the UE is capable of simultaneous transmission based on these TCI states” 

	vivo
	We may consider adding some tentative information about possible configured power requirement per-TCI state. However, it might be premature to determine this key new RAN4 requirements in the WI in current stage, anyway it is only a discussion for LS and the official TU is not started yet.
If we can have more clear understanding on their power control scheme, RAN4 can confirm defining related requirements, e.g. per TCI-state. This might be a more usual process.



Sub-topic 3-3: Which draft LS is used as baseline?
· Proposals
· Option 1: R4-2215652 (Apple)
· Option 2: R4-2216122 (vivo)
· Option 3: R4-2216586 (Huawei)
· Option 4: R4-2216411 (InterDigital, proposals 1,2,3)
· Option 5: Others
· Recommended WF
· TBA
	Company
	Comments

	XXX
	

	Qualcomm
	Option 2, if we can add detail on feasibility of a per-TCI state configured power requirement.
Option 3 is the fallback option if we cannot agree on how to answer the LS – it needs to be trimmed however, there is a lot of information in the draft that warrants further discussion on whether to include.

	Xiaomi
	Option 2 with some modifications

	Huawei
	Option 3 as the proponent.

	InterDigital
	Option 2 is a good start and we agree with Qualcomm that we have to bring in the TCI linkage and probably the panel definition.

	Ericsson
	The scope proposed in Option 4 appears a good start, but no strong view. 
RAN4 should emphasize the regulatory limits and constraints that might not be widely known in RAN1: there can be a power limitation per beam/panel/TCI-state (perhaps similar to the BS declared beam directions), but the EIRP from the equipment/device has to meet regulatory requirements no matter the number of simultaneous antenna groups used. In practice, the exposure requirements limit the achievable power (in this case CPE/FWA/industrial), the requirement a power-flux density measured at a certain distance and averaged across the device for any transmitter configuration.
The power limitation for the UE is presumably for specification of a priority mechanism between the beams/panel power similar to that in 7.5 of 38.213 for multiple serving cells.


	Apple
	Considering the responses so far, we are fine to use Option 2 as the baseline.  The answer to Question 3 should include the following aspect related to per-TCI power control:
“power control can be established per TCI state, provided the UE is capable of simultaneous transmission based on these TCI states”

	vivo
	Option 2, as the proponent.  Option 3 is somewhat too conservative. It is believed that the option 2 is already not that controversial. 
We may also add something more if can be agreed. E.g. tentative understanding of panel for RAN1 to confirm, or some tentative requirements under discussion.



Companies views’ collection for 1st round 
Open issues 
Comments are collected in section “Open issues summary” above.
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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#3-1, 3-2, 3-3
	There was no agreement. More companies agreed to use R4-2216122 as the baseline for the reply LS.
Recommendations for 2nd round:continue the discussion on the reply LS using R4-2216122 as a baseline in the second round




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.


Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on resolving humidity inconsistency
	ZTE
	

	WF on Modified MPR-Behaviour clarification for different power classes
	Huawei
	

	Reply LS on UE power limitation for STxMP in FR2
	vivo
	To: RAN1



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2215706
	
	Samsung
	Noted
	

	R4-2216618
	
	ZTE
	Noted
	

	R4-2215317
	
	Nokia, Qualcomm Inc, Skyworks Inc, Ericsson
	Noted
	

	R4-2216355
	
	Xiaomi
	Noted
	

	R4-2216442
	
	OPPO
	Noted
	

	R4-2216677
	
	Huawei, HiSilicon
	Noted
	

	R4-2216678
	
	Huawei, HiSilicon
	Noted
	

	R4-2215316
	CR to 38.101-2: Correction to modified MPR information
	Nokia, Qualcomm Inc, Skyworks Inc, Ericsson
	Return to
	

	R4-2215970
	CR to 38.101-2: Correction to modified MPR information R16
	Nokia, Qualcomm Inc, Skyworks Inc, Ericsson
	Return to
	

	R4-2215652
	
	Apple
	Noted
	

	R4-2216122
	
	vivo
	Noted
	

	R4-2216354	
	
	Xiaomi
	Noted
	

	R4-2216411
	
	InterDigital
	Noted
	

	R4-2216586
	
	Huawei, HiSilicon
	Noted
	

	R4-2216783
	
	Qualcomm
	Noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
