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Introduction
In the RAN#88e meeting, the new WI of RP-201337 for NR_SAR_PC2_interB_SUL_2BUL was approved. This RAN4 #96e meeting is the first meeting to work on this topic by following the WI objectives. Meanwhile, considering the contributions submitted in this topic agenda, this email discussion thread will focus on the following aspects:
· Work plan
· PC2 solutions/requirements for CA & SUL
· WI split
Topic #1: Work plan
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations/Abstracts

	R4-2010269
	China Telecom
	Abstract: This contribution provides the work plan for the WI.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: Work plan
· Recommended WF
· It is recommended to approve the work plan R4-2010269

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	ZTE
	Sub topic 1-1: 
A question for clarification, if the work split approach is agreed, then shall the work plan be updated accordingly?


	China Telecom
	Sub topic 1-1:
The work plan has considered the WI spit and focused on SAR scheme. We must do this split work due to objectives in the WI are contrary to RAN procedure. RAN MCC commanded WI spit.


 
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
	Tentative agreements:
The work plan can be approved.



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





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

	R4-2010269
	The work plan is recommended as approved



Discussion on 2nd round (if applicable)
Topic #1 is concluded on 1st round, no need discussion on 2nd round.
Topic #2: PC2 for CA&SUL
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations/Abstracts

	R4-2009796
	CATT
	Observation 1: There’re 5 scenarios need to studied for SAR compliance.
· Scenario 1: Case a FDD+TDD, i.e. 23+23 FDD+TDD
· Scenario 2: Case a TDD+TDD, i.e. 23+23 TDD+TDD
· Scenario 3: Case b FDD+TDD, i.e. 23+26 FDD+TDD
· Scenario 4: Case b TDD+TDD, i.e. 23+26 TDD+TDD
· Scenario 5: Case c TDD+TDD, i.e. 26+26 TDD+TDD
Observation 2: RAN1 power allocation prioritizing order considers both physical channels priority and Cell priority. The physical priority should be treated first.
Observation 3: PCC and SCC is UE specific, UE may need to report the UL duty cycle for every carrier according to the other carrier’s configuration.
Observation 4: Similar duty cycle reporting scheme may be considered for the 5 scenarios.

	R4-2010270
	China Telecom
	Proposal 1: Reuse the signalling maxUplinkDutyCycle-PC2-FR1 from PC2 single carrier for PC2 NR inter-band CA.
Proposal 2: Introduce new power class capability as PC2a, PC2b and PC2c for PC2 NR inter-band CA.

	R4-2010634
	ZTE
	Proposal 1. For HPUE FDD-TDD inter-band CA, UE reports maximal NR TDD UL duty capability set {maxNR_TDDDuty1, maxNR_TDDDuty2} based on the defined reference configurations for NR FDD band {maxNR_FDDDuty1, maxNR_FDDDuty2}. The values set of {maxNR_FDDDuty1, maxNR_FDDDuty2}may need to be reconsidered.
Proposal 2. For HPUE TDD-TDD inter-band CA, UE reports the duty cycle for each NR TDD band.

	R4-2009797
	CATT
	Observation 1: The scenario for SUL PC2 is 23 dBm SUL + 26 dBm TDD NUL
Observation 2: RAN1 power allocation prioritizing order considers both physical channels priority and Cell priority. The physical channel priority should be treated first.
Observation 3: PUCCH can be configured on SUL and also NUL, UE may need to report the UL duty cycle for every carrier according to the other carrier’s configuration.

	R4-2010546
	Huawei, HiSilicon
	Proposal:  UE reports maximum supported UL duty cycle on the SUL band according to the TDD configuration when configured with SUL + TDD combinations.

	R4-2010773
	OPPO
	Proposal 1:        SUL SAR solutions should be fully considered rather than directly reuse the legacy TDD+TDD or FDD+TDD EN-DC duty cycle SAR solutions due to possible degraded system performance.

Proposal 2:        Report maxUplinkdutycycle for SUL band under 26dBm.

Proposal 3:        Restrict the SUM of scheduled UL transmission time for SUL band and NR band below the time averaged duty cycle capability as below.


In which 
· DutyTDD is the already defined duty cycle capability for NR TDD band in Rel-15;
· DutySUL is the newly defined duty cycle capability for SUL band under 26dBm;
· Ttdd is the scheduled duty cycle for TDD band;
· Tsul is the scheduled duty cycle for SUL band;
· TDD% is the NR TDD transmit time percentage comparing to the total transmit time;
· SUL% is the SUL transmit time percentage comparing to the total transmit time; 



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1: SAR schemes
This sub-topic will discuss SAR schemes/solutions for PC2 inter-band CA and SUL configurations, and also power class scenarios. 
Issue 2-1-1: SAR schemes for PC2 inter-band CA
· Proposals 
· Option 1: Report one total UL duty cycle capability, i.e. reuse the signalling maxUplinkDutyCycle-PC2-FR1 from PC2 single carrier for PC2 NR inter-band CA. Meanwhile, introduce new power class capability as PC2a, PC2b and PC2c for PC2 NR inter-band CA for different power class scenarios. (R4-2010270)
· Option 2: Report the duty cycle capabilities separately, i.e. report the UL duty cycle for each carrier according to the other carrier’s configuration or reference TDD configuration. (R4-2009796, R4-2010634)
· Recommended WF
· Duty cycle based solutions shall be the baseline for SAR schemes for PC2 inter-band CA
· Whether and how to distinguish the power class scenarios (23+23,23+26,26+26) need more discussion
· More views are encouraged for the duty cycle capability (s) reporting for option 1 and option 2

Issue 2-1-2: SAR schemes for PC2 SUL configurations
· Proposals 
· Option 1: Report the UL duty cycle for every carrier according to the other carrier’s configuration (R4-2009797)
· Option 2: Report the UL duty cycle on the SUL band according to the TDD configuration. (R4-2010546)
· Option 3: Report maxUplinkdutycycle for SUL band which is scaled based on 26dBm. Restrict the SUM of scheduled UL transmission time for SUL band and NR band below the time averaged duty cycle capability as below (R4-2010773)

In which 
· DutyTDD is the already defined duty cycle capability for NR TDD band in Rel-15;
· DutySUL is the newly defined duty cycle capability for SUL band under 26dBm;
· Ttdd is the scheduled duty cycle for TDD band;
· Tsul is the scheduled duty cycle for SUL band;
· TDD% is the NR TDD transmit time percentage comparing to the total transmit time;
· SUL% is the SUL transmit time percentage comparing to the total transmit time; 

· Recommended WF
· Duty cycle based solutions shall be the baseline for SAR schemes for PC2 SUL
· More views are encouraged for the duty cycle capabilities reporting for option 1, option 2 and 3.

Sub-topic 2-2: Band-combination requirements for PC2 inter-band CA
This sub-topic will discuss band-combination requirements for PC2 inter-band CA. Given there is one contribution R4-2010634 has proposals on this topic, we just list the proposals from this contribution.  
Issue 2-2-1: Band-combination requirements for PC2 inter-band CA
· Proposals by the contribution R4-2010634
· Proposal 3. It should clarify that the BCS and supported channel bandwidth for each NR band for PC2 inter-band CA. 
· Proposal 4.  Incorporate the maximum output power for the PC2 inter-band CA combination in the existing table 6.2A.1.3-1 in TS38.101-1, i.e. 26dBm+Tolerance where the Tolerance should be the same with the corresponding PC3 inter-band CA combination.
· Proposal 5.  For PC2 inter-band CA, the corresponding PC3 inter-band CA shall be completed and specified in advance.
· Proposal 5a. The preconditions for PC2 inter-band CA configurations requesting shall be that the corresponding PC3 inter-band CA configurations are requested at the same time or have been requested. 
· 
Proposal 6. A new parameter i.e need to be introduced on top of the currently PC3 Pcmax,c equations
· Proposal 7. It is proposed that the ∆TIB, c and ∆RIB, c values for PC2 inter-band CA shall reuse the values of the corresponding PC3 inter-band CA. If the new RF components are introduced, then more detail studies will be needed for some specific PC2 inter-band CA band combinations.
· Proposal 8. The MSD for PC2 inter-band  CA can be found in table 2.
· Recommended WF
· Collect comments for the proposals
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Huawei
	Issue 2-1-1: we agree with the recommended WF, especially that we agree to use dutycycle based solutions.
Regarding option1, we agree that introducing new power class signaling seems necessary. The power class is reported per BC for the network to know. Further the UE requirements for different scenarios can be different.
For dutycycle reporting, we prefer option2. Largely reusing the ideas for EN-DC dutycycle reporting seems feasible. Having respective dedicated approaches for TDD-TDD and FDD-TDD combinations seems necessary.
Issue 2-1-2: we agree with the recommended WF.
Regarding option 3, we have concerns on defining anything for the BS in the spec since the UL scheduling is largely considered as BS implementation. Here we should rather focus on how the UE derive properly its ability in complying to the SAR requirements on each of its configured UL. 
For option 1, we echo that considering priority between ULs is feasible, but it is not practical to define UE behaviors in a dynamic manner that the UE reports different capabilities according to network configurations.
Our idea is to define something simple and efficient for the UE to report its ability correctly to the network so that we have the confidence that as long as the UE follows the scheduling of the network there is no problem against SAR. 
Issue 2-2-1:
Proposal 3 needs clarification: is it suggesting to report a separate BC for PC2? This discussion is RAN2 work.
Regarding Proposal 8, case by case approach is the right way to consider MSD requirements for inter-band CA PC2. If otherwise proposed, the requirements should resemble PC3 ones.

	CATT
	Issue 2-1-1: SAR schemes for PC2 inter-band CA
We agree the duty cycle solution as the base line. 
For the power class scenarios, we agree they should be identified in the spec, but whether there should be new power classes (new capability in RAN2?) may need more discussion. First is that the power class is the same for the different scenarios when inter-band CA is considered as a whole. How to differentiate them can be discussed further. A preliminary thinking is that they may be clarified by the capability report for each path of the band combinations (like what is discussed for UL MIMO or EN-DC?). Second is that how to name the scenarios and how to reserve some name for the future scenarios may also be a problem. 
For the report solution, we still prefer option 2. For option 1, we think some clarification is needed that how to report the capability when single carrier duty cycle capability is different with CA case.
Issue 2-1-2: SAR schemes for PC2 SUL configurations
We also agree the duty cycle solution as the base line.
For the report solution, we think generally aligning with inter-band 2UL CA is a better approach. For the option 1 and option 2, our consideration is that the capability reported by UE finally will be used by network scheduling. For SUL band combinations, PUCCH can be configured on SUL and NUL. PUCCH should be prioritized, then the priorities for SUL and NUL are equal and the duty cycle report solution should also treat them equally. So we still prefer option 1.

	Xiaomi
	Issue 2-1-1: SAR schemes for PC2 inter-band CA
We support the recommended WF. But how to report the dutycycle capability needs to be further study. As discussed in HP NSA FDD+TDD SI, the solution that reporting one total UL duty is based on the assumption that equal weighting for the SAR effect between bands, this may not always reasonable in term of actual implementation. For option2, we may need a further study on which carrier as a reference and how many sets of capability should be report since NR UL-DL configuration could be dynamically changed.
Issue 2-1-2: SAR schemes for PC2 SUL configurations
We support the recommended WF. And we prefer to reuse from inter-band CA as much as possible.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Issue 2-2-1: Band-combination requirements for PC2 inter-band CA
We support proposal 5, 5a and 7. For MSD issue, it should be verified case by case.

	ZTE
	Issue 2-1-1: SAR schemes for PC2 inter-band CA
We also agree the duty cycle solution as the base line.
Actually, we have different views on FDD-TDD and FDD-TDD PC2 inter-band CA. For FDD-TDD PC2 inter-band CA, we are ok to only report one total UL duty cycle when the duty cycle for NR FDD band is pre-configured, similar as FDD-FDD ENDC did.
For TDD-TDD PC2 inter-band CA, it seems not possible to reused TDD-TDD  ENDC approach considering flexible slot are supported for NR TDD band. So if only one total UL duty cycle is reported, how do we know the capability of each carrier? For PC2 ENDC, it is no problem to report total UL duty cycle since the NR capability can be derived from  total UL duty cycle in the case of LTE duty cycle is known.
Issue 2-1-2: SAR schemes for PC2 SUL configurations
We also agree the duty cycle solution as the base line.
For PC2 SUL configuration, we need consider not only FDD SUL band, but also TDD SUL band. So far for inter-band ENDC, it seems only FDD SUL band was considered? For TDD SUL band, the approach may be different with FDD SUL.
Issue 2-2-1: Band-combination requirements for PC2 inter-band CA
Response to Xiaomi:
We agree with xiaomi the MSD issue should be verified case by case. In our proposal 8, we have summarized the Rel-16 outcomes for all the combination specified in the current WID, and give some MSD proposals for the combinations case by case.

	China Telecom
	Issue 2-1-1: SAR schemes for PC2 inter-band CA
The idea of reporting one total UL duty cycle is by considering the capability shall be reported per BC (not per band), then minimizing the number of signaling is quite important. That is why for HP FDD-TDD EN-DC, the variable of LTE duty is fixed, then only one duty cycle capability is enough for NR for one power case. But for NR inter-band CA, we cannot fix the duty either for FDD or TDD band, since NR FDD band could also be configured flexibly, then no fixed reference means at least two dutys need to be reported. Actually I think three is more reasonable, because threshold value is also needed. Hence, limited to be one total duty for CA as we proposed will be a straight way by leaving BS scheduling to determine the duty for each carrier/band according to the weighting formula. 
One of issue raised by Xiaomi is the assumption that equal weighting for the SAR effect between bands. However, by now we don’t see any other weighting factors by considering band impact when introducing capability for EN-DC and the capability is a generic capability independent of EN-DC band configuration in our understanding. 
Regarding ZTE question how do we know the capability of each carrier?,  that is could be solved by single carrier capability reported by single carrier. 
Regarding whether need to distinguish the power class2 cases raised by CATT. I think maybe we don’t have to introduce the signallings even considering the power class2 cases fall back internally(26+26->23+26->23+23), but need to specify the requirements case by case. This could be further discussed.
Issue 2-1-2: SAR schemes for PC2 SUL configurations
We think SUL has the same issue with CA. In general understanding, SUL combinations report most of capabilities per band. However, in any way we need a direct duty threshold or implicit threshold by fixing one variable and reporting another variable instead of threshold. But fixing one of NR bands duty will broke the flexibility of NR, then reporting one total threshold value may be the sample way.
Issue 2-2-1: Band-combination requirements for PC2 inter-band CA
We share the same view with Xiaomi, and also support proposal 5, 5a and 7. 

	T-Mobile USA
	Issue 2-1-1: We are OK with the duty cycle approach for TDD+TDD. But for FDD+TDD, as with FDD+TDD EN-DC PC2 we believe the best approach is the Blind approach. One problem with the duty cycle approach is that even if the FDD power is very low, if the duty cycle is greater than a threshold PC2 is not allowed.  

	Apple
	Issue 2-1-1: We don’t believe that duty cycle based approaches are applicable to FDD-TDD configurations.
For all of these considered CA and SUL scenarios, the UE shall always be allowed to use the P-MPR approach to comply with SAR.

	China Telecom
	To T-Mobile USA & Apple: 
Regarding the blind approach, we think it is more applicable for the case of EN-DC. Because for EN-DC the duty cycle capability is reported per band (fix LTE, report NR TDD), which means the leftover power/duty in LTE band cannot be shared by TDD band, that may induce the so-called inefficiency by duty cycle approach. So the blind approach is to move the leftover LTE power or the reduced LTE power to NR, which makes NR can work with higher power and even exceed the duty capability by comparing to the reported duty cycle. So in general, Blind is an approach to coordinate the power allocation between LTE and NR to make the EN-DC can fully utilize the duty capability.  However, for NR CA, we think no need to introduce Blind, because naturally BS can coordinate the power between each of the carrier. So similar to the approach for NR single carrier, we propose to report one total duty capability, and let BS to allocate the power and duty for each carrier, which is the simplest way in our understanding.
For P-MPR, by refer to the discussion in history, we think P-MPR is an approach without spec impact. So in our understanding, by default PC2 CA could be release independent from Rel-16 with P-MPR approach. In Rel-17, the approach such as duty cycle may be introduced as an SAR scheme enhancement. 


	OPPO
	Issue 2-1-1: SAR schemes for PC2 inter-band CA
Agree with the WF. In this meeting, mainly two solutions are shown, one is combined duty cycles reporting like {Duty1, Duty2}, the other is equation based like averaged duty cycle is less than the capability. Both solutions have been discussed before, and potentially can be used in inter-band CA. More discussions are needed.
Issue 2-1-2: SAR schemes for PC2 SUL configurations
In our view, all the options are similar, i.e. reporting the duty cycle capability for SUL band, this is the only thing that will be reflected in the spec. 
The proposed equation in Option 3 is just the example how this capability can be used in NW, there is no intention to limit BS scheduling. Meanwhile, Option 3 actually gives an example how the only one capability can be derived by NW based on the capabilities in SUL band and NUL band, i.e. “TDD%×DutyTDD+SUL%×DutySUL” which is one averaged duty cycle capability.

The proposal in Option 2 actually has some technical problem, i.e. the capability is reported during the initial access at that stage no SUL band combination is configured which leads to no prior knowledge of SUL that can be used. This is different from NSA TDD+TDD.

Option 1 might be possible by giving combined several capability groups, but may have more restriction comparing to Option 3.

To summarize, in our view, UE only need to report the SUL duty cycle capability and then it can be used together with already reported NUL capability by for example time averaging. 

And actually, no matter which kind of capabilities are reported the intention are for NW to consider, in other words they all have some restrictions to NW scheduling unless NW ignore these capabilities.

	vivo
	Issue 2-1-1: SAR schemes for PC2 inter-band CA
Agree with the recommended WF. Duty cycle based approach, though still have its drawbacks, is the most widely used basic scheme. This reporting is always optional and P-MPR is always there. As for the blind scheme that was mentioned, it has not been agreed in any places and it seems pre-mature to be referenced. 
Regarding the reporting duty cycle, currently we still prefer option 2 to have separate reporting. This would be useful since the emission scenario could be quite different for different bands and it is difficult for one single reporting can reflect. However, we can still have further discussion to see if more simplification is possible.
For power class reporting, we support the idea that current EN-DC power classes be further differentiated, since this could ease many ambiguities and the benefit can even extend beyond this WI.
Issue 2-1-2: SAR schemes for PC2 SUL configurations
Agree with the recommended WF. Though more discussion is needed, generally it is proposed to reuse inter-band CA as much as possible.


	Nokia
	Issue 2-1-1: 
None of the options.
We do not agree with making something conclusive lightly. Firstly, what kind of signaling structure is necessary should be discussed after seeing the whole picture. We may not need PC2a, PC2b and PC2c if UE can signal each of power class for each carrier within dual uplink CA. And we also may need to discuss some other feature like UL MIMO is supported in some of the carriers etc...
With respect to the recommended WF, as being discussed in FDD+TDD EN-DC PC2, it is better not to say which one is baseline or not during duty cycle discussion. We just list what kind of options we have as a solution and each of the status. As we commented in WI split, UE based solution (P-MPR) should be considered as one of the solutions and that solution is already ready.
This is the 1st meeting and relevant WI is still on-going. Our suggestion is just summarizing at least the following aspect and invite more views for the next meetings.
· - identified issues
· - identified solutions
· - any insights and/or aspects from contributions to be considered in the future meetings 
· - etc. if any
Issue 2-1-2: 
The same comments in 2-1-1 applies.
Issue 2-2-1:
For Proposal 3 is not clear. Perhaps, ZTE wanted to say that if a UE supports PC3 inter band CA with a BCS(s) and if that UE supports PC2 inter band CA, the BCS(s) for the PC2 inter band CA is the same as those for the PC3?
For Proposal 6, it is too early to conclude that duty cycle method is used for inter-band CA considering the situation of FDD-TDD EN-DC PC2.

	Ericsson
	General: it is far too early to make any decisions on the baseline solution for an important feature such as PC2 operation for inter-band combinations.
Issues 2-1-1 and 2-1-2:
We do not support the WF that the solutions are based on duty-cycle reporting. While duty-cycle restrictions have been the basis for HPUE solutions for non-CA (making sure the average at maximum power does not exceed 23 dBm) at the maximum power setting not depending on the power on any other carrier, it does not work in combinations with several inter-band carriers or cell groups with independent power control. The dependence on output power is ignored with duty-cycle reporting.
For e.g. FDD-TDD PC2 the duty cycle scheme has the following open issues amongst others:
· Dependence on ’actual’ output power on the CGs given an ’actual’ duty cycle scheduled?
· How is the ’actual’ duty cycle measured in the time domain? 
· a ”certain evaluation period” has been used for TDD, but unknown to the network.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK3][bookmark: OLE_LINK4]see R4-2010349 for more details. Moreover, the power control schemes for UL CA and SUL are different from EN-DC, which merits further consideration. 
Solutions for Rel-16 have been “up to UE implementation” or PMPR solution, e.g. for SUL and UL CA with power boosting for the switched TX case. While these solutions can provide higher output power, the actual power capability and behavior are unknown to the network. The WI should consider HPUE solutions that remedy this. 



 
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 SAR schemes
	SAR schemes for PC2 inter-band CA and SUL configurations
Candidate options:
· Duty cycle based solutions
· Option 1: Report one total UL duty cycle capability 
· Option 2: Report the duty cycle capabilities per band
· UE implementation based solution, i.e P-MPR.
· Other options…
Identified Issues for further discussion:
· Whether and how to distinguish the power class 2 scenarios (23+23, 23+26, etc….)
· Whether and how to decide the reference carrier configurations for Duty cycle based solution option 2
· Whether and how to handle the uncertain interpretation for duty cycle capability in both power and time domain for Duty cycle based solution (see R4-2010349). 
· E.g. Is UE duty cycle capability applicable only for UE working in maximum power or maximum duty cycle, or other none maximum status? If applicable for all the cases, then how to measure and evaluate the actual duty and power? 

Recommendations for 2nd round: 
Continue discuss based on the 1st summary and work out a WF as next meeting guidance.

	Sub-topic 2-2 band-combination requirements for CA 
	Tentative agreements:
· Proposal 5.  For PC2 inter-band CA, the corresponding PC3 inter-band CA shall be completed and specified in advance.
· Proposal 5a. The preconditions for PC2 inter-band CA configurations requesting shall be that the corresponding PC3 inter-band CA configurations are requested at the same time or have been requested. 
· Proposal 7. It is proposed that the ∆TIB, c and ∆RIB, c values for PC2 inter-band CA shall reuse the values of the corresponding PC3 inter-band CA. If the new RF components are introduced, then more detail studies will be needed for some specific PC2 inter-band CA band combinations.



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on UE PC2 for NR inter-band CA and SUL configurations
	

China Telecom



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

	R4-2010270
	This contribution is recommended as noted

	R4-2010634
	This contribution is recommended as noted

	R4-2009796
	This contribution is recommended as noted

	R4-2010546
	This contribution is recommended as noted

	R4-2010773
	This contribution is recommended as noted

	R4-2009797
	This contribution is recommended as noted



Discussion on 2nd round (if applicable)
The Open issues for Topic #2 were captured in the draft WF on UE PC2 for NR inter-band CA and SUL configurations. Company are encouraged to discussed the WF on the email thread: “[96e][128] NR_SAR_PC2_interB_SUL_2BUL -Way Forward”
0. Companies views’ collection for Open issues for 2nd round 
This table will collect the comments for the WF on UE PC2 for NR inter-band CA and SUL configurations based on the  discussion on the email thread “[96e][128] NR_SAR_PC2_interB_SUL_2BUL -Way Forward”. Moderator will copy the comments from email thread to this table for well tracing the discussion.  Companies could also provide the formal comments in this table if needed. 
	Company
	Comments

	Apple
	I’ve uploaded Apple edits of the WF: WF on UE PC2 for NR inter-band CA and SUL configurations_v0_Apple.pptx
The edit is to add a sub-bullet under “P-MPR” solution bullet, which is copied as 
· UE implementation based solution, i.e. P-MPR
· If the UE does not support any of the duty cycle based solutions, then the UE-based solution (P-MPR) is applied

	T-Mobile USA
	We think it is important to include the blind approach, as we commented in the first round. There were comments in the first round that the blind approach was not needed for NR-CA and NR-DC, but we disagree. We think that the blind approach would be useful for FDD+TDD PC2 for NR-CA and NR-DC. Just like with EN-DC, if there is high duty cycle but low power on the FDD side PC2 should not be prohibited as it would be with the duty cycle scheme.
The edit in the WF is to add a bullet in the options for SAR solution, which is copied as
Options for SAR schemes for PC2 NR inter-band CA and SUL configurations
· The “blind approach” as proposed for PC2 FDD_TDD EN-DC


	China Telecom
	This is the first meeting for CA&SUL HPUE, we intend to collect the views from companies and summarize the options/issues as references for further discussion, rather than draw any premature conclusion. 
So we still prefer to remove the sentence which defines the UE behavior related to duty cycle based solution, because the options for duty cycle based solution has not been aligned.
0. If the UE does not support any of the duty cycle based solutions, then the UE-based solution (P-MPR) is applied
Also regarding the blind approach, if we understanding correctly, the key parameter for blind approach is LTE UE power P_LTE, which is sent from BS to the UE to limit the LTE power, however, for CA, we don’t have this dedicate parameter for each of carrier. Whether blind approach applies for CA needs to be further analyzed. From logistic point, we still think we need verify blind approach applicable for CA&SUL before we list it as an option. But we are open to any possible solutions, that is why we have the bullet saying other options are not precluded. Actually, we have realized that duty cycle solution’s drawback, that is why we have one page in WF for identified issues mainly for duty cycle solution.
With above clarifications, we have the following suggestions as marked by green color to further emphasized that options listed in WF are not final options and will be continually discussed in next meeting.
1. Duty cycle based solutions
0. Option 1: Report one total UL duty cycle capability 
0. Option 2: Report the duty cycle capabilities per band
1. UE implementation based solution, i.e. P-MPR
1. If the UE does not support any of the duty cycle based solutions, then the UE-based solution (P-MPR) is applied
1. The “blind approach” as proposed for PC2 FDD_TDD EN-DC
1. Other options are not precluded and will be continually discussed in next meeting.



Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2011789
	Approved


Topic #3: WI split
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations/Abstracts

	R4-2010268
	China Telecom
	Proposal 1: Split the CA&SUL PC2 WI RP-201337 into two WIs as SAR WI and basket WI in RAN#89 meeting. The SAR WI R4-2010266 will be the revision of WI RP-201337 and capture SAR schemes for CA and SUL, while the basket WI R4-2010267 will be a new WI created in RAN#89 meeting and capture band-combination specific requirements for CA shifted or new proposed. 
Proposal 2: One example for CA band-combination requirements is necessary in SAR WI R4-2010266, in which CA_n1A-n78A could be an example. 

	R4-2010266
	China Telecom
	Abstract: This revised WI is to focus on SAR scheme rather than band-combination requirements according to MCC suggestion. The band-combination requirements will be captured in a new basket WI R4-2010267.

	R4-2010267
	China Telecom
	Abstract: This new WI is to capture the band-combination specific requirements for CA shifted from RP-201337 or new proposed according to MCC suggestion. The background could be found in R4-2010268



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1: WI split
This sub-topic will discuss the issues for the approved CA&SUL PC2 WI raised by MCC after RAN#88 meeting from RAN procedure rules point. The issues are mainly about WI objectives mixing which are described by the following comments from MCC.
· These two parts of objectives are mixtures of generic things and a basket WI. 
· A basket WI is defined as being a basket of the same N elements, and the consist of N elements that can be handled in the same way but that are independent of each other. So mixing a basket of power classes for different inter-band CA combos with a generic SAR scheme discussion makes no sense as both are not handled in the same way.
· So we must split the objectives into a basket WI  "UE power class 2 (PC2) for NR inter-band Carrier Aggregation with 2 bands downlink and 2 bands uplink" (For CA band-combination requirements)
· and a generic WI "SAR schemes for UE power class 2 (PC2) for NR inter-band Carrier Aggregation and SUL configurations with 2 bands UL". (For SAR schemes)
Based on the above comments and suggestions, contribution of R4-2010268 proposed to spit the WI.
Issue 3-1-1: WI split
· Proposals by the contribution R4-2010268
· Proposal 1: Split the CA&SUL PC2 WI RP-201337 into two WIs as SAR WI and basket WI in RAN#89 meeting. The SAR WI R4-2010266 will be the revision of WI RP-201337 and capture SAR schemes for CA and SUL, while the basket WI R4-2010267 will be a new WI created in RAN#89 meeting and capture band-combination specific requirements for CA shifted or new proposed. 
· Proposal 2: One example for CA band-combination requirements is necessary in SAR WI R4-2010266, in which CA_n1A-n78A could be an example.
· Recommended WF
· It is recommended to approve the contribution R4-2010268

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Huawei
	Issue 3-1-1: 
We agree with the WI split approach.
The only thing is that we think for the band combination example, one typical TDD-TDD combination is needed in addition to CA_n1A-n78A. We highly appreciate if interested operator could provide one.


	CATT
	Issue 3-1-1: WI split
We support the proposed approach.

	ZTE
	Issue 3-1-1: WI split
According the work plan above, it seems no need to split the WID since there only 3 meetings and SAR solutions will be completed in next meeting. However, if the companies support the split approach, then we are also ok.
Additional, we have one question for clarification. What’s the relationship between these two splitted WID? Does it mean the basket WID can only start after SAR WID completed?? If it is the case, is it allowed to request the PC2 combs before SAR WID completed?
Moreover, we agree with huawei that one FDD-TDD and one TDD-TDD combinations shall be needed.

	China Telecom
	Issue 3-1-1: WI split
As mentioned in the work plan topic also in the contribution R4-2010268, we must split WI according to MCC suggestion.  In order not to delay the work for the combos have been captured in the WI, we are trying to create the basket WI in RAN#89 and can work in parallel with SAR WID.

	T-Mobile USA
	Issue 3-1-1: WI split


	CMCC
	Issue 3-1-1: WI split
From the perspective of China Mobile, we propose to keep one combination of FDD+TDD and one combination of TDD+TDD in WI , for example CA_n41+n79.
 For SAR issue of TDD+TDD (n41+n79) combination, it should include cases as 23+23dBm, 23+26dBm, 26+23dBm and 26+26dBm.
 

	China Telecom
	To CMCC, Huawei and ZTE, ok we will consider the example combo for TDD+TDD. 
To CMCC, we can clarify the proposed cases for power combinations in next WI revision.

	vivo
	Issue 3-1-1: WI split
Support the proposed approach.

	Nokia
	Issue 3-1-1: 
First of all, this topic is NOT RAN4 topic but rather RAN topic. At most, what we can do would be collect company’s views if people have time.
We do not think that we need to split the WI. MCC may just misunderstand that the WI as basket WI since that lists many combinations…
Basket WI can be used for CA or EN-DC whose generic requirements are already established. Parallel discussion with SAR and band combos just increases meeting overhead. 
For example, how to handle 23+23,23+26,26+26 was raised as one of the issues. This is not related with SAR solution but rather pure PC2 inter band CA. Further that was not needed to be considered for PC3 inter band CA so that this is PC2 inter band CA issue. Thus, basket is not appropriate to accommodate these even if we split the WI into two.
Thus, just have one example band combos for TDD+TDD and FDD+TDD, respectively in the original on-going WI. Once we finish generic requirements for inter band CA PC2, we are going to discuss if new basket is needed or the current inter band CA basket can accommodate PC2 or keep using the original WI until the end of the Rel17 or not.

	China Telecom
	To Nokia,
Yes, that is why we put this discussion as the last topic, and would like to see if we can have a tentative RAN4 conclusion before go to the RAN plenary. 
We don’t believe MCC has misunderstood, because we had a very long discussion with MCC before the RAN meeting regarding split or not.
So the issue is the existing WI can only cover at most two CAs (have discussed with MCC for several round), we need to find another WI to capture them and meanwhile to guarantee these shifted CAs have the same priority as before by considering to respect all the content in the approved WI. The issue about how to handle the power class cases as you mentioned could be solved in example combos in SAR WI. The basket WI can first focus on other band-combination requirements, since the power class cases issue only impacts the UE Maximum Output Power table from band specific requirements point of view. As you can see in EN-DC FDD-TDD HPUE, the band requirements have been agreed in very earlier meeting before SAR conclusion. Also, we don’t want to delay any request combinations, at least we have more than one high power CAs intend to be finished with SAR together in WI target date, i.e. March 2021. 
By the way, in our plan, before SAR solution and power class cases issue conclusion, we will not have any CR agreed. 


 
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 WI split
	Tentative agreements:

Recommendations for 2nd round:
Continue discuss if companies are interested on this topic.

	
	



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





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

	R4-2010268
	This contribution is recommended as noted

	R4-2010266
	This contribution is recommended as noted



Discussion on 2nd round (if applicable)
The Open issues for Topic #3 were captured in the draft WF on UE PC2 for NR inter-band CA and SUL configurations and will be handled in Topic #2 in section 2.5.

Summary on 2nd round (if applicable)
[bookmark: _GoBack]The issues have been captured in the WF R4-2011789 and handled in Topic #2 in section 2.6. No additional summary for this topic.
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