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Introduction
This discussion summary will cover two agendas:
8.24	High power UE (power class 2) for NR inter-band Carrier Aggregation with 2 bands downlink and 2 bands uplink
8.26	Power Class 2 UE for NR inter-band CA and SUL configurations with x (x>2) bands DL and y (y=1, 2) bands UL
According to the contributions submitted, this discussion summary will focus on the following topics:
· Topic#1: [8.24] NR_PC2_CA_R17_2BDL_2BUL 
· Sub-topic 1-1: Power Class Ambiguity
· Sub-topic 1-2: [2BDL_xBUL]TPs/draft CRs to introduce UE requirements for combos
· Topic#2: [8.26] NR_UE_PC2_R17_CADC_SUL_xBDL_yBUL
· Sub-topic 2-1: [xBDL_yBUL]TPs/draft CRs to introduce UE requirements for combos

Note that the tables for collecting comments for sub-topic issues are arranged just below the corresponding sub-topic/issue.
Topic #1: [8.24] NR_PC2_CA_R17_2BDL_2BUL
Companies’ contributions summary
	T-doc number
	Proposals / Observations/Abstracts
	Company

	R4-2207722
	TP for TR 38.841 Addition of n77 PC1.5 UL for CA_n12-n77
	AT&T

	R4-2207723
	TP for TR 38.841 Addition of n77 PC1.5 UL for CA_n14-n77
	AT&T

	R4-2207724
	TP for TR 38.841 Addition of n77 PC1.5 UL for CA_n29-n77
	AT&T

	R4-2207725
	TP for TR 38.841 Update for n77 PC2 UL and Addition of n77 PC1.5 UL for CA_n30-n77
	AT&T

	R4-2207935
	TP for TR 38.841: CA_n13-n77 
	Verizon, Samsung

	R4-2207936
	TP for TR 38.841: CA_n5-n77 
	Verizon, Samsung

	R4-2207937
	TP for TR 38.841: CA_n2-n77 
	Verizon, Samsung

	R4-2207939
	Draft CR for 38.101-1:  Addition PC1.5 single uplink for downlink combinations
	Verizon, Samsung

	R4-2209182
	Proposal 1: RAN4 to adopt the new UE capability of per band per band combination power class and approve the CR to TS 38.101-1 in R4-2209183.
	Huawei, HiSilicon

	R4-2209183
	CR to TS38101-1 Resolving power class ambiguity for NR Inter-band CA
	Huawei, HiSilicon

	R4-2210005
	Draft CR for 38.101-1: Addition of PC2 and PC1.5 for CA_n41-n71
	T-Mobile USA

	R4-2210006
	Draft CR for 38.101-1: Addition of n77 PC1.5 for CA_n66-n77
	T-Mobile USA

	R4-2210007
	Draft CR for 38.101-1: Addition of PC2 and PC1.5 for CA_n25-n77
	T-Mobile USA

	R4-2210008
	Draft CR for 38.101-1: Addition of PC2 and PC1.5 n41 for CA_n41(3A) and CA_n41(A-C)
	T-Mobile USA

	R4-2210009
	Draft CR for 38.101-1: Addition of n77 UL PC2 and PC1.5 for DL CA_n77(2A)
	T-Mobile USA

	R4-2210010
	Draft CR for 38.101-1: Addition of PC2 and PC1.5 for CA_n71-n77
	T-Mobile USA

	R4-2210011
	Draft CR for 38.101-1: Addition of PC2 and PC1.5 for CA_n41-n77
	T-Mobile USA



Open issues summary
Sub-topic 1-1: Power Class Ambiguity
Proposal (R4-2209182): 
· Proposal1: Adopt the new UE capability of per band per band combination power class based on the tentative agreement in R4-2206571
· Proposal2: Agree R4-2209183, the corresponding CR to TS 38.101-1 
Recommended WF: 
· Collect comments for proposal1 and proposal2.
	Company
	Comments on proposal1 and proposal2 in Sub-topic 1-1: Power Class Ambiguity

	MediaTek
	We support the proposals.

	ZTE
	There are similar discussions in UE feature list thread (#136), should discuss together.

	Nokia
	We agree with ZTE.
For CR, maybe a text after otherwise is not needed since the text before “otherwise” is mentioning an exceptional case. Hence, if it’s not applicable, it’s clear that ue-PowerClass is used.

The configured maximum output power PCMAX,c  on serving cell c shall be set as specified in clause 6.2.4 as indicated by the ue-PowerClass IE [TS 38.331], except that the UE power class for serving cell c on the specific operating band shall be determined by the [powerClassPerBand] IE [TS 38.331] as indicated for the band combination if signalled; otherwise, it’s determined by the ue-PowerClass IE [TS 38.331] as indicated for the NR band.


	Huawei
	Yes, the new UE capability needs to be agreed in the feature list. However, thread #136 doesn’t allow any CRs. Hence we propose to sort out the technical details in this thread.
To Nokia: Thanks for the suggestion. Please allow me to clarify. In my view, the sentence before “except” is about how to determine the maximum output power, while the sentences after “except” is about how to determine the power class. Furthermore, “otherwise” is opposite to “if signaled”, not opposite to “except”. In other words, “otherwise” is intended to mean “if not signaled”.
With this clarification, is it acceptable? Or maybe some better wording?

	Samsung
	We support proposal 1/2.
In last meeting the per band per BC power signaling is accepted by the majority in GTW meeting of UE feature list, but still in [], we also recognize the necessity of this signaling to address the power ambiguity issue for both increasing power and conventional PC with/wo TxD, we submitted discussion paper (R4-2208429). 

	Vivo
	We support proposal 1 and 2.
Power class ambiguity will cause many issues (e.g. increasing power limit, SAR, etc.) when CA/DC is configured. UE power class per band per BC could avoid this ambiguity.

	OPPO
	Support proposal 1 and 2.

	Skyworks
	We support the addition of a per band per BC power class declaration which will solve ambiguities when 2Tx is needed in one band for 2UL cases. This will also cover the same issue for the increased power discussion.

	CHTTL
	Thanks Huawei for the proposal. We also think this power class ambiguity needs to be resolved by the per band per BC power class signaling, thus we also support the proposal.

	T-Mobile USA
	We support the proposal 1 and 2. 

	Apple
	We support Proposal 1 to introduce per band per band combination power class signaling.
For proposal 2, we are open for discussions as whether the proposed clarification in PCMAX is necessary or not. In our view, if by definition the per-band per-BC power class would supersede the single-band power class in a band combination, the clarification does not seem to be necessary. That is, before the new IE is introduced, the network can only refer to ue-PowerClass for each band and that is equivalent to the new IE is not indicated (if introduced). Then if the new IE is indicated for certain band, the power class for that band in a combination certainly would be the one as indicated by the new IE.
If majority companies think the clarification is still needed, we would suggest to refine the wording in the proposed CR as the word “except” would sound like the sentence before does not apply when the condition after “except” happens which however is not true as in clause 6.2.4 only the generic Ppowerclass is mentioned but not the IE. One suggestion is to replace “except that” with “where” as below,
The configured maximum output power PCMAX,c  on serving cell c shall be set as specified in clause 6.2.4, except that where the UE power class for serving cell c on the specific operating band shall be determined by the [powerClassPerBand] IE [TS 38.331] as indicated for the band combination if signalled; otherwise, or it’s determined by the ue-PowerClass IE [TS 38.331] as indicated for the NR band.

	
	

	
	

	
	

	
	


Sub-topic 1-2: [2BDL_xBUL]TPs/draft CRs to introduce UE requirements for combos
Recommended WF: 
· Collect comments for the following proposed TPs and draft CRs. If no comments for certain of TP or draft CR, the TP or draft CR will be recommended as approved 
	CR/TP number
	Comments for Sub-topic 1-2: [2BDL_xBUL]TPs/draft CRs to introduce UE requirements for combos

	R4-2207722
	TP for TR 38.841 Addition of n77 PC1.5 UL for CA_n12-n77	AT&T

	
	

	
	

	
	

	R4-2207723
	TP for TR 38.841 Addition of n77 PC1.5 UL for CA_n14-n77	AT&T

	
	

	
	

	
	

	R4-2207724
	TP for TR 38.841 Addition of n77 PC1.5 UL for CA_n29-n77	AT&T

	
	

	
	

	
	

	R4-2207725
	TP for TR 38.841 Update for n77 PC2 UL and Addition of n77 PC1.5 UL for CA_n30-n77	AT&T

	
	Apple: For harmonic mixing MSD, since the UL interference is the 2nd order harmonic of n77, when the primary signal is increased by 3 dB, the 2nd harmonic is expected to be increased by 6 dB. Therefore, the MSD scaling factor X in the formula needs to be doubled.

	
	

	
	

	R4-2207935
	TP for TR 38.841: CA_n13-n77 	Verizon, Samsung

	
	Apple: Single UL with PC2 and PC1.5 is not specified in Table 5.x.1-1 but is included in the MSD analysis.

	
	

	
	

	R4-2207936
	TP for TR 38.841: CA_n5-n77 	Verizon, Samsung

	
	

	
	

	
	

	R4-2207937
	TP for TR 38.841: CA_n2-n77 	Verizon, Samsung

	
	

	
	

	
	

	R4-2207939
	Draft CR for 38.101-1:  Addition PC1.5 single uplink for downlink combinations	Verizon, Samsung

	
	Qualcomm: Note 18 is missing for this band combination in Table 5.2A.2.1-1. This needs to be include in the revised CR.

	
	NOTE 18:	The minimum requirements for inter-band CA apply when the maximum power spectral density imbalance between downlink carriers is within 6 dB. The power spectral density imbalance condition also applies for these carriers when applicable CA configuration is a subset of a higher order CA configuration.

	
	Huawei: Has the MSD analysis been done for CA_n48-n77 to enable PC2/PC1.5 UL? If not, please submit the necessary TP first.

	
	Qualcomm: To Huawei, since there is non-simultaneous RX/TX between UL and DL, there is n MSD required, but we still need DL carrier PSD difference limited and DL carriers synchronized.

	
	Huawei: Thanks Qualcomm for the clarification. I withdraw my flagging.

	R4-2210005
	Draft CR for 38.101-1: Addition of PC2 and PC1.5 for CA_n41-n71	T-Mobile USA

	
	

	
	

	
	

	R4-2210006
	Draft CR for 38.101-1: Addition of n77 PC1.5 for CA_n66-n77	T-Mobile USA

	
	

	
	

	
	

	R4-2210007
	Draft CR for 38.101-1: Addition of PC2 and PC1.5 for CA_n25-n77	T-Mobile USA

	
	

	
	

	
	

	R4-2210008
	Draft CR for 38.101-1: Addition of PC2 and PC1.5 n41 for CA_n41(3A) and CA_n41(A-C)	T-Mobile USA

	
	

	
	

	
	

	R4-2210009
	Draft CR for 38.101-1: Addition of n77 UL PC2 and PC1.5 for DL CA_n77(2A)	T-Mobile USA

	
	Apple: Should UL CA_n77(2A) be supporting PC2 already after the completion of the Rel-17 WID for FR1 enhancement?

	
	

	
	

	R4-2210010
	Draft CR for 38.101-1: Addition of PC2 and PC1.5 for CA_n71-n77	T-Mobile USA

	
	

	
	

	
	

	R4-2210011
	Draft CR for 38.101-1: Addition of PC2 and PC1.5 for CA_n41-n77	T-Mobile USA

	
	

	
	

	
	


0. Summary for 1st round 
0. 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: Power Class Ambiguity
	Recommended WF:
· Regarding proposal 1, it has been discussed and approved in ue feature GTW.
· Regarding proposal 2, there are two companies have comments to text of the CR, it is recommended to revise the CR to further discuss in 2nd round

	Sub-topic 1-2: [2BDL_xBUL]TPs/draft CRs to introduce UE requirements for combos
	Status recommendation for TP/CRs:
The recommended status for the tdocs are listed in clause 3.1.



Topic #2: [8.26] NR_UE_PC2_R17_CADC_SUL_xBDL_yBUL
Companies’ contributions summary
	T-doc number
	Proposals / Observations/Abstracts
	Company

	R4-2207726
	DraftCR 38.101-1 Addition of PC2 CA Combinations
	AT&T



Open issues summary
Sub-topic 2-1: [xBDL_yBUL]TPs/draft CRs to introduce UE requirements for combos
Recommended WF: 
· Collect the comments for proposed TP and draft CRs. If no comments for certain of TP or draft CR, the TP or draft CR will be recommended as approved.
	CR/TP number
	Comments for Sub-topic 2-1: [xBDL_yBUL]TPs/draft CRs to introduce UE requirements for combos

	R4-2207726
	DraftCR 38.101-1 Addition of PC2 CA Combinations	AT&T

	
	Huawei: Not a flag. Just wonder if CA_n2A-n5A-n66A-n77C is also eligible to support PC2 UL?

	
	AT&T: [Response to Huawei] It is our understanding that any CA combinations with PC2 UL support listed in the core specification would have to be captured in a corresponding approved PC2 basket WI. I don’t think that anything precludes adding CA_n2A-n5A-n66A-n77C PC2 UL support once it is added to the corresponding PC2 basket WI.

	
	Huawei: [To AT&T] Maybe I haven’t been very clear. Since your CR is adding PC2 to CA_n2A-n5A-n66A-n77A, maybe you can also add that to CA_n2A-n5A-n66A-n77C?

	
	

	
	



0. Summary for 1st round 
1. 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: [xBDL_yBUL]TPs/draft CRs to introduce UE requirements for combos
	Status recommendation for TP/CRs:
The recommended status for the tdocs are listed in clause 3.1.



Recommendations for Tdocs
1st round 
Topic #1: [8.24] NR_PC2_CA_R17_2BDL_2BUL
Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2207722
	
	TP for TR 38.841 Addition of n77 PC1.5 UL for CA_n12-n77
	AT&T
	Agreeable
	

	R4-2207723
	
	TP for TR 38.841 Addition of n77 PC1.5 UL for CA_n14-n77
	AT&T
	Agreeable
	

	R4-2207724
	
	TP for TR 38.841 Addition of n77 PC1.5 UL for CA_n29-n77
	AT&T
	Agreeable
	

	R4-2207725
	
	TP for TR 38.841 Update for n77 PC2 UL and Addition of n77 PC1.5 UL for CA_n30-n77
	AT&T
	Revised
	

	R4-2207935
	
	TP for TR 38.841: CA_n13-n77 
	Verizon, Samsung
	Revised
	

	R4-2207936
	
	TP for TR 38.841: CA_n5-n77 
	Verizon, Samsung
	Agreeable
	

	R4-2207937
	
	TP for TR 38.841: CA_n2-n77 
	Verizon, Samsung
	Agreeable
	

	R4-2207939
	
	Draft CR for 38.101-1:  Addition PC1.5 single uplink for downlink combinations
	Verizon, Samsung
	Revised
	

	R4-2209182
	
	Proposal 1: RAN4 to adopt the new UE capability of per band per band combination power class and approve the CR to TS 38.101-1 in R4-2209183.
	Huawei, HiSilicon
	Noted
	

	R4-2209183
	
	CR to TS38101-1 Resolving power class ambiguity for NR Inter-band CA
	Huawei, HiSilicon
	Revised
	

	R4-2210005
	
	Draft CR for 38.101-1: Addition of PC2 and PC1.5 for CA_n41-n71
	T-Mobile USA
	Agreeable
	

	R4-2210006
	
	Draft CR for 38.101-1: Addition of n77 PC1.5 for CA_n66-n77
	T-Mobile USA
	Agreeable
	

	R4-2210007
	
	Draft CR for 38.101-1: Addition of PC2 and PC1.5 for CA_n25-n77
	T-Mobile USA
	Agreeable
	

	R4-2210008
	
	Draft CR for 38.101-1: Addition of PC2 and PC1.5 n41 for CA_n41(3A) and CA_n41(A-C)
	T-Mobile USA
	Agreeable
	

	R4-2210009
	
	Draft CR for 38.101-1: Addition of n77 UL PC2 and PC1.5 for DL CA_n77(2A)
	T-Mobile USA
	Revised
	

	R4-2210010
	
	Draft CR for 38.101-1: Addition of PC2 and PC1.5 for CA_n71-n77
	T-Mobile USA
	Agreeable
	

	R4-2210011
	
	Draft CR for 38.101-1: Addition of PC2 and PC1.5 for CA_n41-n77
	T-Mobile USA
	Agreeable
	



Topic #2: [8.26] NR_UE_PC2_R17_CADC_SUL_xBDL_yBUL
Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2207726
	
	DraftCR 38.101-1 Addition of PC2 CA Combinations
	AT&T
	Agreeable
	



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
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	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
Annex 
Contact information
	Company
	Name
	Email address

	MediaTek Inc.
	Huanren Fu
	huanren.fu@mediatek.com

	T-Mobile USA
	Bill Shvodian
	bill.shvodian@t-mobile.com

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

	Apple
	James Wang
	fucheng_wang@apple.com

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