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Introduction
In RAN#96 meeting, the Rel-18 basket WIs related to high power UE were proposed but not approved. The proposals and the moderator’s suggestion can be found in RP-221822, and the details comments during the discussion can be found in RP-221767. In order to facilitate the process of Rel-18 basket WID proposals in RAN#97-e, this email discussion is organized to align companies’ views in RAN4.
Besides, this email thread also include the discussion on how to handle the proposal for an LTE band combination of CA_41A-41A. In RAN#96 meeting, one LTE basket WI was approved where the inter-band CA band combinations are covered following Rel-17 basket WIs, and one WI specific to LTE intra-band combination on band 8 was approved. 
It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	China Unicom
	Basaier
	basejld@chinaunicom.cn

	Nokia
	Hiromasa Umeda
	hiromasa.umeda@nokia.com

	Skyworks Solutions Inc.
	Dominique Brunel
	dominique.brunel@skyworksinc.com

	Apple
	James Wang
	fucheng_wang@apple.com

	CMCC
	Chunxia Guo
	guochunxia@chinamobile.com

	AT&T
	Ron Borsato
	ronald.borsato@att.com

	Huawei
	Ye Liu
	leo.liuye@huawei.com

	DOCOMO
	Ryu Kitagawa
	ryuu.kitagawa.pn@nttdocomo.com

	Verizon
	Zheng Zhao
	Zheng.zhao@verizonwrieless.com

	CTC
	Bo Liu
	liubo1@chinatelecom.cn


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: Rel-18 high power UE basket WIs
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2212095
	Nokia, Nokia Shanghai Bell
	Views on R18 high power UE basket work items
Observation 1: there is an agreement on the boundary between spectrum related and non-spectrum related WI.
· Spectrum related items are items which aim to introduce band-specific and/or band combination specific requirements without impacting generic RF core requirements and/or core specifications of other WGs.
· All the other items shall be defined as non-spectrum related.
Observation 2: Discussion needs to follow the agreement on the boundary b/w spectrum related WI and non-spectrum related WI.
Observation 3: NR FDD PC2 WI must not include a new objective that leads to generic requirements.
Observation 4: Better for basket WIs to handle PC2 BCs to deal with BCs with Rel-17 power high limit feature (PC2: PC3 (FDD or TDD) + PC2 TDD only).
Observation 5: If a new generic requirement to address SAR for PC2: FDD PC2 + TDD PC3 is necessary or not must be clarified. If a SAR aspect must be addressed, the objective is not suitable for a basket WI. If we clarify that SAR issues are addressed only by P-MPR as we did in Power_Limit_CA_DC, it may be handled in a basket WI while the UE’s performance and behaviours are unclear.
Observation 6: Enhancement of Rel-17 power high limit feature to FDD PC2 + TDD PC3 for PC2 must be handled in NR_cov_enh2.
Observation 7: Under the new agreement in observation 1, it is likely that PC1.5: FDD PC2 + FDD PC2 or FDD PC2 + TDD PC2 does not belong to spectrum related WI.

	R4-2212321
	CMCC
	Discussion on R18 high power UE basket work items
Proposal 1: it’s suggested to study SAR issues and solutions in FR1 enhancement WID for NR inter-band CA with 26dBm on FDD band.  
Proposal 2: For HPUE FDD bands especially band less than 1GHz, it’s suggested to investigate solution targeting at reducing sensitivity degradation in a dedicated WID or merged in FR1 enhancement WID. n28 and n8 are the example bands.
Proposal 3: a new WID on High power UE (power class 1.5) operation on single TDD UL carrier for NR single band and band combinations with following cases:
· PC1.5 operation on single TDD UL CC for NR single band operation
· PC1.5 operation on single TDD UL CC for NR inter-band/ intra-band CA/DC combination with X band DL. X=1,2,3

	R4-2211928
	China Unicom
	Draft WID on high power for FR1 for FDD single band(s) with power class 2

	R4-2211929
	China Unicom
	Draft New WID on high power for FR1 for NR_CADC_R18_yBDL_xBUL with power class 2 and high power on FDD band(s)

	R4-2212322	
	CMCC
	WID on High power UE (power class 1.5) operation on single TDD UL carrier for NR single band and band combinations

	R4-2212455	
	Huawei, HiSilicon China Unicom
	New WID on Rel-18 Power Class 2 UE for NR inter-band CA/DC with or without SUL configurations with x (6>=x>2) bands DL and y (y=1, 2) bands UL

	R4-2213088
	Ericsson
	Rel-18 new WID on PC1.5 and PC2 EN-DC combinations with xLTE bands + yNR bands



Open issues summary
In this email the discussion is expected to focus on R4-2212095 and R4-2212321 to align companies’ view on how to handle the basket WIs for high power UE, e.g., how many WIs are expected and what the high level scopes for each basket are expected. The detailed objectives in the other contributions for WIDs need be discussed in upcoming RAN plenary.
Sub-topic 1-1 General rule of boundary between spectrum and non-spectrum
Sub-topic description:
Issue 1-1: General rule
· Proposals (R4-2212095 Nokia)
· Observation 1: there is an agreement on the boundary between spectrum related and non-spectrum related WI.
· Spectrum related items are items which aim to introduce band-specific and/or band combination specific requirements without impacting generic RF core requirements and/or core specifications of other WGs.
· All the other items shall be defined as non-spectrum related.
· Observation 2: Discussion needs to follow the agreement on the boundary b/w spectrum related WI and non-spectrum related WI.
· Recommended WF
· TBA
Sub-topic 1-2 FDD PC2 basket WI
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-2: FDD PC2 basket WI scope in high level
· Proposals
· Observation 3 (R4-2212095 Nokia): NR FDD PC2 WI must not include a new objective that leads to generic requirements.
· Proposal 2 (R4-2212321 CMCC): For HPUE FDD bands especially band less than 1GHz, it’s suggested to investigate solution targeting at reducing sensitivity degradation in a dedicated WID or merged in FR1 enhancement WID. n28 and n8 are the example bands.
· Recommended WF
· TBA
Sub-topic 1-3 Basket WIs for Inter-band CA HPUE with FDD band
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-3: High level scope for basket WIs for inter-band CA HPUE with FDD band(s)
· Proposals
· Observation 5 (R4-2212095 Nokia): If a new generic requirement to address SAR for PC2: FDD PC2 + TDD PC3 is necessary or not must be clarified. If a SAR aspect must be addressed, the objective is not suitable for a basket WI. If we clarify that SAR issues are addressed only by P-MPR as we did in Power_Limit_CA_DC, it may be handled in a basket WI while the UE’s performance and behaviours are unclear.
· Observation 7 (R4-2212095 Nokia): Under the new agreement in observation 1, it is likely that PC1.5: FDD PC2 + FDD PC2 or FDD PC2 + TDD PC2 does not belong to spectrum related WI.
· Proposal 1 (R4-2212321 CMCC): it’s suggested to study SAR issues and solutions in FR1 enhancement WID for NR inter-band CA with 26dBm on FDD band.  
· Recommended WF
· TBA
Sub-topic 1-4 Handling of Rel-17 increasing power high limit feature
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-4: Handling of increasing power high limit feature
· Proposals
· Observation 4: Better for basket WIs to handle PC2 BCs to deal with BCs with Rel-17 power high limit feature (PC2: PC3 (FDD or TDD) + PC2 TDD only). (…there is no new band combination (BC) specific requirements other than PC2 requirements. This means what proponents who want to utilize this feature with certain BCs is to complete PC2 requirements for the BCs. Although it may be better to discuss if RAN4 needs to add a NOTE for this feature to each of the BCs or not, at least we don’t need to have a basket WI specific to BCs with this feature)
· Observation 6: Enhancement of Rel-17 power high limit feature to FDD PC2 + TDD PC3 for PC2 must be handled in NR_cov_enh2.
· Recommended WF
· TBA
Sub-topic 1-5 Basket WI on high power UE (PC 1.5) on single TDD UL carrier
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-5: Basket WI on high power UE (PC 1.5) on single TDD UL carrier on NR single band
· Proposals
· Proposal 3: a new WID on High power UE (power class 1.5) operation on single TDD UL carrier for NR single band and band combinations with following cases:
· PC1.5 operation on single TDD UL CC for NR single band operation
· PC1.5 operation on single TDD UL CC for NR inter-band/ intra-band CA/DC combination with X band DL. X=1,2,3
· Recommended WF
· TBA
Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1 General rule of boundary between spectrum and non-spectrum
	Company
	Comments

	Nokia
	We should follow what we agreed.

	Skyworks
	We agree with Nokia:
Non-spectrum SI/WI should not be used to introduce band or BC specific requirements. If example bands/BC are used it is as a support to develop the framework for the general requirement.
Spectrum related WI should not be used to introduce general requirements and band/BC specific requirement should only be introduced once the general requirement framework is in place.

	CHTTL
	In general, normally introduction of new general requirements is not handled in the basket WIs.

	ZTE
	We are fine with Nokia’s proposal. 
Also we think this rule should be captured somewhere as agreement/guidance.

	AT&T
	OK with Nokia’s proposal.

	Huawei
	In general, the principle should be considered as a split boundary for non-spectrum and spectrum WIs, however, in practice it is hard to be enforced. For example, when the PC1.5 n77/n78 WI was discussed in Rel-17, obviously it should be a spectrum WI, even no general requirement objectives included in the WI, but the modified MPR still has been discussed and captured in the specification. We think the general rule can only be considered as a guidance or reference for the WI proposal in RAN.



Sub-topic 1-2 FDD PC2 basket WI 
	Company
	Comments

	China Unicom
	In Rel-17, two MSD mitigation techniques (i.e. hybrid HD-FDD, power reduction for high MSD) were extensively discussed for NR FDD PC2 HPUE. Both of the methods received strong concerns and were not agreed to be introduced. It should also be noted that the method of gNB scheduling for RBs which are far apart was also discussed in order to reduce MSD, but it was identified that it is an implementation based method without specification impact.
From our view, it could be further checked on the feasibility of MSD values for the proposed FDD PC2 bands. If certain bands are considered controversial and requires optimizations, they could then be discussed in separate WI/SI (e.g. FR1 enhancement, etc.). The Rel-18 basket WI could focus on less controversial FDD bands first.

	Nokia
	We don’t agree with discussing sensitivity mitigation resolution in the basket WI proposed by China Unicom. The basket is not the placement to discuss something related to generic and a new feature. 
It’s noted that we understand the motivation and think that addressing sensitivity mitigation itself is a good idea in a separate WI if TU allows, though such a discussion will be placed in Dec Plenary.
Moreover, according to specifications, the impact of power on sensitivity is less than that of transmission bandwidth configuration. Because in any case, PC2 FDD UE shall meet all the emission requirements and tighter ACLR than PC3. Hence, if this is considered in the future, relation between  transmission bandwidth configuration and DC location needs to be taken into account since it determines how far the noise due to IMD reaches.  

	Skyworks
	MSD should be based on current assumption as a baseline, it is OK to identify issue and potential improvement (for example 1TX vs 2Tx) but optimization should not be part of the WI

	Apple
	We are fine to consider MSD mitigation in separate WI/SI outside of basket WID.

	ZTE
	In this objectives, it just mentioned ‘band specific RF requirements..’, no ‘sensitivity mitigation resolution’ objectives are included, which means this WID aim to introduce band-specific RF requirements, which compliance to the above rules for spectrum related items  

	China Unicom
	For clarification: Our proposal is to only define band-specific requirements for FDD PC2 bands in the basket WI (as in R4-2211928), and not to have sensitivity mitigation scope in the basket WID. If MSD mitigation is needed, they could be considered as part of the FR1 enhancement WI or as a separate WI/SI.

	Huawei
	For FDD PC2 WI, similar to Rel-17 WI covering n1 and n3, only band specific requirements are considered in this spectrum WI is workable. 
Regarding the MSD mitigation solution proposal for FDD HPUE, it can be decoupled from the FDD PC2 WI. 

	MTK
	Regarding MSD mitigation for critical PC2 FDD bands, as suggested in Proposal 2, we are fine with separate WI/SI. 



Sub-topic 1-3 Basket WIs for Inter-band CA HPUE with FDD band
	Company
	Comments

	China Unicom
	If optional enhanced SAR solution other than P-MPR is needed for FDD PC2 CA, they can be investigated in FR1 WI.
Proposed updated objective for the basket WID could be found in R4-2211929, and described below:
1) NR Inter-band CA on DL, with FDD PC2 single band on UL
2) FDD 26dBm + TDD 23dBm on UL (Power Class 2)
[3) FDD 26dBm + TDD 26dBm on UL (Power Class 1.5)]
However if companies have concerns on certain objective (e.g. objective 3 (FDD PC2+TDD PC2)), then the work on these part(s) could be started at later stage, and starts working on RF requirements for feasible combinations first.

	Nokia
	Reply to comments from China Unicom
For objective 2), it depends on if we need to discuss something generic like SAR aspects or not and make sure RAN4 only discusses band combination specific issues in the basket.
For objective 3), we think that this is new. Specifically, not sure what NW needs to do without knowing a suitable duty cycle handling. For instance, if we don’t set anything duty cycle aspect in the spec, UE’s behaviours are very not clear even if the NW addresses duty cycle for TDD band, the efforts may become in vain since we don’t know how to handle FDD side at all…
More feedback from UE/chipset vendors are welcome. 

	Skyworks
	For inter-band with 26dBm FDD we also think that current power sharing/scheduling mechanism should be studied when FDD band power is >23dBm on average as it is unclear what transmission opportunities are left for the other band or if P-MPR will be used to enable TDD transmission but then it is unclear if 26dBm can be reached on the FDD band. 
The cases should also be clarified, which are valid? FDD 26dBm + TDD 23dBm, FDD 26dBm + TDD 26dBm, FDD 26dBm + FDD 23dBm. We do not think FDD+FDD should be in scope as there is no duty cycling in place. Please note that SAR/duty cycle… is based on a default total average power of 23dBm. This means that FDD 26dBm alone cannot be a long term power, similarly when FDD is at 23dBm average alone there is no power available for TDD transmissions.
These seem like generic new band combinations and should not be part of a basket

	Apple
	For band combinations with PC2 FDD band, we need to start with a generic framework on deriving the MSD requirements as the architecture for PC2 FDD band can be either single Tx or dual Tx where the expected requirements would be different. This applies to all objectives.
For Objective 2  PC2 FDD + PC3 TDD (PC2 for UL combination), please clarify if this is intended with high power limit feature or not?
For Objective 3, PC1.5 for inter-band UL CA combination (PC2 TDD + PC2 TDD is also included) is a new feature. They should be started as a non-spectrum WID.  

	ZTE
	In our understanding, for the #1, the UL only focus on 1UL PC2 FDD band of n1A and n3A. In Rel-17, the RF requirements for  PC2 single bands n1A and n3A were completed. So at least #1 for xDL/1UL CA can be completed via basket WID approach. 

[image: IMG_256]

	Huawei
	The inter-band CA HPUE with FDD band spectrum WI can focus on the two PC2 objectives firstly, for these two objectives, no specific SAR solutions need to be discussed and the WI could only cover band combination specific requirements. If SAR solution needs to be considered for objective 3, i.e. PC1.5 combination, the SAR solution can be further discussed in other WI, while the BC specific part can still be included in the inter-band FDD HPUE WI later.

	
	



Sub-topic 1-4 Handling of Rel-17 increasing power high limit feature 
	Company
	Comments

	XXX
	

	Apple
	Existing PC2 (TDD + FDD) with PC2 TDD capability can be directly introduced to the specifications.
PC2 TDD + PC3 TDD can also leverage this feature.

	ZTE
	It seems PC3 (FDD or TDD) + PC2 TDD can directly introduced.

	Huawei
	If the capability of Rel-17 power high limit feature is generic for the PC2 band combinations, not fully understand why FDD PC2 + TDD PC3 for PC2 must be handled in NR_cov_enh2.


	DOCOMO
	We support the proposals.
We don’t need to have a basket WI specific to BCs with Rel-17 power high limit feature (i.e., BCs with PC3 (FDD or TDD) + PC2 TDD).



Sub-topic 1-5 Basket WI on high power UE (PC 1.5) on single TDD UL carrier 
	Company
	Comments

	Nokia
	The 1st objective could be covered by RP-221329.
The 2nd objective could be covered by R4-2212455 by extending the scope.

	Skyworks
	PC1.5 intra-band NRCA does not have MPR defined, it cannot be in a basket yet. General requirements are needed first
For PC1.5 inter-band. The cases should be clarified as some are already covered by PC2 with increased power: is this for 26+26dBm only, or 23dBm+29dBm….

	Apple
	Ok as a basket WID if there is only single CC UL.

	CMCC
	To Nokia, 
For 1st objective, in previous, the WID for single band and for intra-band are separate. It’s better to also separate such two WID.
For 2nd objective, it doesn’t require much effort and may only need to add note into PC table after finishing single band PC1.5. single band WID is the best place for it.

	ZTE
	PC1.5 single TDD UL can be as a basket WID 

	AT&T
	PC1.5 single TDD UL should be treated in the generic HPUE basket WID for PC > 3. We also need to consider the PC1.5 inter-band cases (26+26 and 23+29) in the HPUE basket WID. Initial introduction for combinations from the basket WID that require MSD analysis can be covered in the agenda item for Issues arising from basket WIs but not subject to block approval.

	Huawei
	Since it is for single carrier, we think no general requirements for PC1.5 should be defined firstly.



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 General rule of boundary between spectrum and non-spectrum

	Issue 1-1: General rule
6 companies commented on general rule of the boundary between spectrum related and non-spectrum related WI. Some related comments from Issue 1-1are summarised here.

4 companies (Nokia, Skyworks, ZTE, AT&T) consider the general rule should be followed strictly. 2 companies (CHTTL, Huawei) think the general rule can only be considered as a guidance or reference for the WI proposal in RAN and give an example the PC1.5 n77/n78 WI in Rel 17 as an exception.  

Recommendations for 2nd round:
· No further discussion is needed. From MCC and RAN4 leadership point of view, it is expected to have clear boundary between spectrum item and non-spectrum item. 
· The common requirements should not be included in the basket WIs. From RAN4 process procedure perspective, the block approval process is used for basket WIs and the block process procedure cannot be used to handle the discussion for common requirements.


	Issue 1-2: FDD PC2 basket WI scope in high level
	Issue 1-2: FDD PC2 basket WI scope in high level
7 companies commented on FDD PC2 basket WI scope in high level. Some related comments from Issue 1-2 are summarised here.
All companies confirm MSD mitigation should be excluded in the basket WI and can be considered in a separate WI if TU allows.

Tentative agreements:
· MSD mitigation should be excluded from the FDD PC2 basket WI.

Recommendations for 2nd round:
Further check if the tentative agreements are agreeable.

	Sub-topic 1-3 Basket WIs for Inter-band CA HPUE with FDD band
	Issue 1-3: High level scope for basket WIs for inter-band CA HPUE with FDD band(s)
6 companies commented on High level scope for basket WIs for inter-band CA HPUE with FDD band(s). Some related comments from Issue 1-3 are summarised here.
China Unicom proposes updated objective for the basket WID.
For objective 1: ZTE indicates that for xDL/1UL CA can be completed via basket WID approach.
For objective 2: Nokia points out it depends on if we need to discuss something generic like SAR aspects or not. Huawei responses that no specific SAR solutions need to be discussed. Apple asks if this is intended with high power limit feature or not?
For objective 3: Nokia and Apple think it is new and should be started as a non-spectrum WID. Huawei presents the If SAR solution needs to be considered, i.e. PC1.5 combination, the SAR solution can be further discussed in other WI, while the BC specific part can still be included in the inter-band FDD HPUE WI later.
Skyworks questions these seem like generic new band combinations and should not be part of a basket.
Tentative agreements:
· NR inter-band CA on DL with FDD PC2 single carrier on UL can be included in the basket WI of inter-band CA HPUE with FDD band.
· Any SAR solution shouldn’t be included in the basket WI.

Recommendations for 2nd round:
· Check if the tentative agreements are agreeable.
· Further collects the comments on tentative objectives. The purpose is just to collect the comments before RAN plenary to facilitate the process in RAN. But RAN4 cannot make decision on the detailed objectives. 


	Sub-topic 1-4 Handling of Rel-17 increasing power high limit feature
	Issue 1-4: Handling of increasing power high limit feature
4 companies commented on Handling of increasing power high limit feature. Some related comments from Issue 1-4 are summarised here.
3 companies (Apple, ZTE, DOCOMO) think that PC3 (FDD or TDD) + PC2 TDD can leverage this feature and not need to have a basket WI specific to BCs with this feature. 
Huawei questions If the capability of Rel-17 power high limit feature is generic for the PC2 band combinations, not fully understand why FDD PC2 + TDD PC3 for PC2 must be handled in NR_cov_enh2.
No final consensus was reached. 
Recommendations for 2nd round:
· Further discuss if there is a need to have the basket WI specific to PC3(FDD or TDD) + PC2 TDD BCs with support of increasing power high limit feature.


	Sub-topic 1-5 Basket WI on high power UE (PC 1.5) on single TDD UL carrier
	Issue 1-5: Basket WI on high power UE (PC 1.5) on single TDD UL carrier on NR single band
7 companies commented on Basket WI on high power UE (PC 1.5) on single TDD UL carrier on NR single band. Some related comments from Issue 1-5 are summarised here.
3 companies (Apple, CMCC, ZTE) support that PC1.5 single TDD UL can be as a basket WID. CMCC responds to Nokia's question. 
Skyworks think general requirements are needed first and questions whether PC1.5 inter-band is already covered by PC2 with increased power: is this for 26+26dBm only, or 23dBm+29dBm…. Huawei think no general requirements for PC1.5 should be defined for single carrier.
AT&T think it should be treated in the generic HPUE basket WID for PC > 3 and consider the PC1.5 inter-band cases (26+26 and 23+29) in the HPUE basket WID.
Recommendations for 2nd round:
· It is encourage that companies to provide the concrete list of common requirements which need be specified for CA with PC1.5 single TDD UL. And then companies can try to see whether the common understanding can be reached.



Discussion on 2nd round (if applicable)
Sub-topic 1-1 General rule of boundary between spectrum and non-spectrum
Issue 1-1: General rule
No further discussion is needed.
Sub-topic 1-2 FDD PC2 basket WI
Issue 1-2: FDD PC2 basket WI scope in high level
· Are the following tentative agreements agreeable?
· MSD mitigation should be excluded in the basket WI.
	Company
	Comments

	Verizon
	We agree the tentative agreement from moderator! The MSD mitigation should be merged in FR1 enhancement, instead of the spectrum WI.

	Nokia
	We agree with the proposal.

	MediaTek
	Thanks moderator for great efforts. The original recommendation for 2nd round in 1st round summary is actually good and consider 3 companies’ opinions and also proposal 2(R4-2212321 CMCC)
Further check if the tentative agreements are agreeable with the understanding that the proponents can propose MSD mitigation for FDD PC2 as a separate item to RAN plenary.
Without implying MSD mitigation is not needed and should be excluded for PC2 FDD bands, we think proposed modified sentence below is clearer.   
· MSD mitigation should be excluded in the basket WI for considering it into separate SI/WI.


	Skyworks
	We also agree that MSD mitigation should not be part of the basket WI that should operate under fixed assumptions, but this does not preclude that MSD mitigation techniques are part of another SI/WI to be agreed in RAN

	Apple
	We are fine with the tentative agreement and agree with MediaTek and Skyworks that the MSD mitigation can be included in a separate non-basket WI or SI.

	China Unicom
	We agree with the tentative agreement.

	CMCC
	The tentative agreement is OK for us. 

	Huawei
	Support the tentative agreement.


· 
Sub-topic 1-3 Basket WIs for Inter-band CA HPUE with FDD band
Issue 1-3: High level scope for basket WIs for inter-band CA HPUE with FDD band(s)
· Are the following tentative agreements agreeable?
· NR inter-band CA on DL with FDD PC2 single carrier on UL can be included in the basket WI of inter-band CA HPUE with FDD band.
· Any SAR solution shouldn’t be included in the basket WI.
	Company
	Comments

	Verizon
	The radio frequency exposure limits should be part of generic RF core requirements. RAN4 should not consider this in the basket WI.

	Nokia
	We are ok with the proposal with the understanding that the said inter band CA is e.g., CA_n1-n78, where (UL, DL)=(PC2 n1, n1+n78).

	Skyworks
	We are OK with single UL PC2 FDD, SAR power sharing issue is not present or different than single band case.

	Apple
	For the combinations with UL harmonic impact, we suggest the text proposals are reviewed and discussed in non-block-approval agenda item as PC2 FDD bands may be implemented with 1Tx or 2Tx where the MSD requirements are expected to be different.  

	China Unicom
	We agree with the tentative agreement.

	Huawei
	Support the tentative agreement.



· Further review the three Objectives are in the basket WI, and provide the comments if needed.
· 1) NR Inter-band CA on DL, with FDD PC2 single band on UL
· 2) FDD 26dBm + TDD 23dBm on UL (Power Class 2)
· [3) FDD 26dBm + TDD 26dBm on UL (Power Class 1.5)]
· Recommended WF
· TBA
	Company
	Comments

	Nokia
	1) is OK with the condition mentioned in the first questionnaire in Issue 1-3.
2) If this requires SAR solution or any generic requirements, this is out of scope. Now under Rel-17 TEI, some UE/chipset vendors are saying that FDD PC2 uses UL duty cycle signaling despite the fact that RAN4 agreed that FDD PC2 SAR mitigation relies on only P-MPR. If this was the case, this would require generic requirements.
3) At least current our understanding is this needs something generic requirements as PC1.5.

	Skyworks
	OK with 1, for 2) there is at least some power sharing feasible as long as increased power is not targeted and we assume PMPR (on TDD/on FDD/ on both?) or dropping TDD if no power left (but not sure this is not already a generic requirement needed)
For 3) We support developping such combinations but the generic part needs to be developed first in a non-spectrum WI.

	Apple
	Objective 1): already commented in the first question above.
Objective 2): Similar comment as in Objective 1) that if there is 2UL IMD, we suggest the TPs are reviewed and discussed in non-block-approval agenda item. On the other hand, if the combinations are expected to support the high-power limit feature, then WID should be started with generic requirements definition.
Objective 3): Agree with Nokia and Skyworks, PC1.5 for inter-band UL CA is a new feature which should be started with a non-basket WI to define the general requirements. The combinations can also include PC1.5 TDD+TDD and PC1.5 FDD+FDD.

	Huawei
	We are ok with the first two bullets. PC1.5 may need to define general requirements, these requirements are not part of the spectrum WI .



Sub-topic 1-4 Handling of Rel-17 increasing power high limit feature
Issue 1-4: Handling of increasing power high limit feature
· Further discuss if there is a need to have the basket WI specific to PC3(FDD or TDD) + PC2 TDD BCs with support of feature of increasing power high limit.
· Recommended WF
· TBA
	Company
	Comments

	Nokia
	We don’t think it requires a specific basket WI for PC3(FDD or TDD) + PC2 TDD with support of increasing power high limit. 
What we need is a clear procedure, e.g., when a corresponding PC2 band combination is requested, the proponent of the band combination also makes sure that if this feature is needed or not OR we will have a discipline that we apply this feature to all the PC2 band combinations that match PC3(FDD or TDD) + PC2 TDD.

	Skyworks
	Our understanding is that the current framework developed in R17 should work here. Since increased power is an optional feature, it is not clear why a basket should exist if its just to add note 7 in Table 6.2A.1.3-1 .

	Apple
	The Rel-17 high power limit feature is limited to PC2 TDD + PC3 TDD/FDD band as specified in NOTE 7 below:
The UE that supports PC3 within an NR TDD or FDD band and supports PC2 within a second NR TDD band may signal a [HigherPowerLimitCADC] capability whereby the maximum output power indicated in the table may be exceeded in accordance with sub-clause 6.2A.4.1.3. The power classes referenced are according to the reported [powerClassPerBand] if indicated or ue-PowerClass otherwise. 
Therefore, the introduction of a general requirement is needed for the new type of band composition as commented above, though the changes can be relatively simple.

	Huawei
	We think the increasing power high limit signaling is generic to PC2 band combinations. A dedicated WI is not necessary. Follow the normal capability reporting procedure for a PC2 band combination would be ok. 

	DOCOMO
	We do not think that there is a need to have the basket WI specific to PC3(FDD or TDD) + PC2 TDD BCs with support of feature of increasing power high limit.



Sub-topic 1-5 Basket WI on high power UE (PC 1.5) on single TDD UL carrier
Issue 1-5: Basket WI on high power UE (PC 1.5) on single TDD UL carrier on NR single band
· The companies are encouraged to provide the concrete list of common requirements which need be specified for CA with PC1.5 single TDD UL. Then discuss if CA with PC1.5 single TDD UL can be approved as a basket WI.
· Recommended WF
· TBA
	Company
	Comments

	Verizon
	For TDD UL power aggregation to power class 1.5 on NR single band, the PA 26dBm+26dBm configuration is a subject of this work, and this can be treated in a generic NR TDD intra-band CA item for the UPUE. 
Then, the PC1.5 inter-band cases should be considered in the HPUE basket WID. 

	Nokia
	If requirements for a single band with PC1.5 are already in 38.101-1, the corresponding intra band DL CA, i.e., with single CC UL could be accommodated in Rel-18 High power UE for NR TDD intra-band Carrier Aggregation in frequency range FR1. If our understanding is correct, there wouldn’t be something new requirements. But the side condition of single CC UL must be clarified in the WID.

	Skyworks
	For single UL CC, PC1.5 is already supported in the R17 spec. If intra-band ULCA is required, then we need to develop all the MPR/A-MPR framework in a non-spectrum WI like we did for PC2 in Release 17. Is a basket proposed only to study new A-MPR if required?

	Apple
	Our understanding is that such inter-band DL CA combinations were somehow already included in Rel-17 PC2 inter-band UL CA basket WID. We think it should be okay to have a basket WID for PC1.5 single UL in TDD band with both intra-band and inter-band DL CA.  

	CMCC
	Our initial intention of this WID is to set up a new basket WID to capture new single band for PC1.5, e.g. n34, n39. In last RAN4 meeting, some operators propose to adding PC1.5 single uplink for 3DL combination as in R4-2210766. The only change is to add a “NOTE 8:   Power Class 1.5 is allowed for single uplink carrier in this downlink/uplink combination” into Table 5.5A.3.2-1. so if single band PC1.5 is finished, then the adding of single PC1.5 UL CC for DL CA combination is very simple. considering there is no such basket WID in R18, we also add this objective that PC1.5 operation on single TDD UL CC for NR CA/DC.

	China Telecom
	We share the similar view with Skyworks that the scope needs to be further clarified. In the WID, the scope includes to study new A-MPR, is the intention to capture the UL intra-band CA? If only focus on PC1.5 DL inter/intra-band CA, then may be no A-MPR requirements are needed.

	AT&T
	For single UL CC, PC1.5 is already supported in the R17 spec. There is no reason that this case cannot be addressed in Rel-18 HPUE basket WI. We also think that RAN4 needs a clear way to handle UL CA with 26+26 and 23+29 case. Right now, it is not clear how to request these combinations.

	T-Mobile USA
	We agree that single CC PC1.5 with DL CA has been supported already in Rel-17. Single UL PC1.5 could be handled in a separate basket or combined with the PC2 basket as it was for Rel-17. We would support a new non-basket WI for defining generic requirements for intra-band and inter-band PC1.5.



Topic #2: LTE UL CA_41A-41A
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2211995
	Vodafone
	On the handling of LTE UL CA_41A-41A
Observation 1: Existing release 18 work items for LTE band combinations are unable to accommodate UL CA_41A-41A or any new LTE intra-band CA requests.
Proposal 1: Update RP-221831 to accommodate LTE intra-band combinations OR merge RP-221846 with UL CA_41A-41A into an LTE intra-band basket WI.


Open issues summary
Background (R4-2211995):
There is currently no work item for handling new intra-band LTE combinations. It was agreed in RAN#96 that a single basket work item will cover all LTE combinations for Release 18 which can be found in RP-221831; however, this basket WI does not allow for new intra-band combinations. Contiguous CA for band 8 is the currently the only LTE intra-band work in Release 18 and this is handled by a dedicated work item in RP-221846. As Vodafone wish to request work on UL CA_41A-41A, it needs to be clarified how this can be handled.
Sub-topic 2-1 Handling of LTE UL CA_41A-41A
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1: Handling of LTE UL CA_41A-41A
· Proposals
· Observation 1: Existing release 18 work items for LTE band combinations are unable to accommodate UL CA_41A-41A or any new LTE intra-band CA requests.
· Proposal 1: Update RP-221831 to accommodate LTE intra-band combinations OR merge RP-221846 with UL CA_41A-41A into an LTE intra-band basket WI.
· Recommended WF
· TBA
Companies views’ collection for 1st round 
Open issues 
Sub-topic 2-1 Handling of LTE UL CA_41A-41A
	Company
	Comments

	Skyworks
	In general we think that LTE intra-band UL CA work should be part of the LTE BC basket and the technical work could be covered within the not for block approval AI.

	CMCC
	Some information: it seems all technical issues in RP-221846 have been finished in this meeting. And draft CR may also be endorsed in this meeting. We are open on how to merge LTE UL CA_41A-41A. More detailed discussion in RAN plenary is needed and we can follow RAN plenary agreement.

	Huawei
	Since the technical aspects are finished for RP-221846, we agree to include CA_41A-41A and CA n8 in LTE_basket WID (RP-221831). This merge should be approved in the next RAN Plenary meeting. That way we will have only one WID for intra-band LTE combinations (as RAN Plenary secretary needed), in Rel18

	Nokia
	If this is the only band configuration as LTE intra-band UL CA, it is straightforward to build CA_41A-41A specific WID as CA_8B. This makes the situation clearer. If the band configuration is included in “Rel-18 LTE Advanced Carrier Aggregation for x bands (x<= 6) DL with y bands (y=1, 2) UL” as Huawei proposed, it’s almost not possible for people to identify which basket covers this band configuration is.

	Apple
	A dedicated WID seems to be a better way forward. If most of the technical works have been carried out with referencing to CA_n41A-n41A, the required TU could be relatively small.



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 Handling of LTE UL CA_41A-41A

	Issue 2-1: Handling of LTE UL CA_41A-41A
3 companies commented on Handling of LTE UL CA_41A-41A. Some related comments from Issue 2-1 are summarised here.
All companies prefer to include CA_41A-41A and CA n8 in LTE_basket WID (RP-221831). More detailed discussion in RAN plenary is needed.

Tentative agreements:
· Update RP-221831 to accommodate LTE intra-band combinations 
· More detailed discussion in RAN plenary is needed.

Recommendations for 2nd round:
Further check if the tentative agreements are agreeable.



Discussion on 2nd round (if applicable)
Issue 2-1: Handling of LTE UL CA_41A-41A
· Are the following tentative agreements agreeable?
· Update RP-221831 to accommodate LTE intra-band combinations 
· More detailed discussion in RAN plenary is needed.
· Recommended WF
· Update RP-221831 to accommodate LTE intra-band combinations 
· More detailed discussion in RAN plenary is needed.
	Company
	Comments

	Nokia
	We agree with the 2nd sub-bullet. We don’t think updating RP-221831 is a good idea since it’s almost not possible for people to identify which basket covers this band configuration is.

	Skyworks
	Question for clarification, the LTE spec only has intra-band non-contiguous ULCA for 4A-4A configuration but there is no associated MPR/A-MPR. Is the intention to reuse the NR non-contiguous UL CA framework? And use two PAs?

	CMCC
	The recommended WF is OK for us if majority companies support it.

	Huawei
	Since band combinations for LTE is much less than NR, and even less intra-band CA is foreseen, we think one basket WI covering both intra and inter would be enough. We are ok with the recommended WF, but agree that it is still up to RAN discussion. 
Regarding UL NC CA requirements, now there is NC CA MPR in the spec for certain spectrum gap, if the requirement cannot cover the scenario proposed by operator, then new MPR needs to be specified. While for A-MPR, since it is band specific requirement, we think it can be considered in the spectrum WI. Open to discuss where to specify the new MPR requirement if needed.



Recommendations
Issue 1-2: FDD PC2 basket WI scope in high level
Agreement: 
· MSD mitigation should be excluded in the basket WI.
[bookmark: _MailEndCompose]Issue 1-3: High level scope for basket WIs for inter-band CA HPUE with FDD band(s)
Agreement:
· NR inter-band CA on DL with FDD PC2 single carrier on UL can be included in the basket WI of inter-band CA HPUE with FDD band.
· For the combinations with UL harmonic impact, the text proposals are reviewed and discussed in non-block-approval agenda.
· Any SAR solution shouldn’t be included in the basket WI.
Issue 1-4: Handling of increasing power high limit feature
Agreement:
· There is no need to have a specific basket WI for PC3 (FDD or TDD) + PC2 TDD with supporting of increasing power high limit. 
Issue 1-5: Basket WI on high power UE (PC 1.5) on single TDD UL carrier on NR single band
Agreement: 
· DL-CA with PC1.5 single uplink carrier on a TDD band can be set up as a basket WI.
Issue 2-1: Handling of LTE UL CA_41A-41A
Considering the comments received, let us have further discussions in RAN plenary.
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