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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA
· 2nd round: TBA
Topic #1: 9.4.2.1	Inter-band DL CA requirements
Companies’ contributions summary
	T-doc number
	T-doc name
	Company
	Proposals / Observations


	R4-2208545
	PC2 RF requirements for inter-band CA_n257A_n259A based on IBM
	LG Electronics, KT, LG Uplus
	· PC2 for n259
Proposal 1: For PC2 in n259, define a minimum peak EIRP of 25dBm.
Proposal 2: For PC2 in n259, define Spherical coverage EIRP of 12.5dBm considering 12.5dB drop from minimum Peak EIRP.
Proposal 3: For PC2 UEs supporting multiple FR2-1 bands, define MB relaxation with Table 2.2.
Table 2.2: UE multi-band relaxation factors for power class 2
	Band
	MBP,n (dB)
	MBS,n (dB)

	n257
	0.7
	0.7

	n258
	0.7
	0.7

	n259
	0.5
	0.5

	n261
	0.7
	0.7

	n262
	0.7
	0.7



Proposal 4: For PC2 in n259, define REFSENS
· -88.7dBm for CBW of 50MHz
· -85.7dBm for CBW of 100MHz
· -82.7dBm for CBW of 200MHz
· -79.7dBm for CBW of 400MHz

Proposal 5: For PC2 in n259, define EIS Spherical coverage 
· -76.2dBm for CBW of 50MHz
· -73.2dBm for CBW of 100MHz
· -70.2dBm for CBW of 200MHz
· -67.2dBm for CBW of 400MHz

· PC2 for UL CA_n257-n259
Proposal 6: For PC2 UL CA_n257-n259, define ΔTIB EIRP relaxations with Table2.5.
Table 2.5:  ΔTIB EIRP relaxations for inter-band UL CA for PC2
	NR CA configuration
	NR band
	ΔTIB,P,n (dB)
	ΔTIB,S,n (dB)

	CA_n257A-n259A
	n257
	0.7
	2.7

	
	n259
	0.5
	2.5



Proposal 7: Define MPRPA-PA = Max (0, 6 - 10*log10(PRB)) for PC2 .
Proposal 8: For PC2 DL CA_n257-n259, define ΔRIB relaxations with Table2.6.
Table 2.6:  ΔRIB  relaxations for inter-band UL CA for PC2
	NR CA configuration
	NR band
	ΔRIB,P,n (dB)
	ΔRIB,S,n (dB)

	CA_n257A-n259A
	n257
	1.7
	3.7

	
	n259
	1.5
	3.5




	R4-2208644
	CR on FR2-1 PC2 in n259 for supporting PC2 CA_n257-n259
	LG Electronics, KT, LG Uplus
	CAT B CR to Add FR2-1 PC2 requirements in n259 for supporting PC2 CA_n257-n259 based on 

R4-2208545 

	R4-2207637
	On delta(RIB) for n258+n261 DL inter-CA
	Qualcomm Incorporated
	Proposal 1: For DL CA for n258+n261, delta(RIB_spherical) for PC3 is 3.5 dB for IBM. 
Proposal 2: For DL CA for n258+n261, delta(RIB_peak) for PC3 is 2.0 dB for IBM.

	R4-2207638
	CR to 38.101-2: FR2+FR2 IBM DLCA for PC1/2/5
	Qualcomm, Nokia, Verizon, LGE
	CAT B CR to CR to 38.101-2: FR2+FR2 IBM DLCA for PC1/2/5

	R4-2207710
	UE DL requirements for IBM
	Sony, Ericsson
	Proposal 1: 3.2 dB relaxation for EIS spherical coverage for interband DL CA of PC3 in n258+n261. 
Proposed 2: 

EIS relaxations for inter-band UL CA of PC5 for n257+n259
	NR CA configuration
	NR band
	ΔRIB,P,n (dB)
	ΔRIB,S,n (dB)

	n257+n259
	n257
	1.7
	2.4

	
	n259
	1.5
	2.2





EIS relaxations for inter-band UL CA of PC1 for n260+n261
	NR CA configuration
	NR band
	ΔRIB,P,n (dB)
	ΔRIB,S,n (dB)

	n260+n261
	n260
	1
	1.7

	
	n261
	1
	1.7




	R4-2208309
	Discussion on UE relaxation values for inter-band DL CA for CA_n258-n261
	MediaTek Beijing Inc.
	Proposal1: While CA_n258-n261 requirement is defined, add a note in “Table 5.2A.2-1: Inter-band CA operating bands in FR2” as below:
“NOTE 1: The minimum requirements apply only when there is non-simultaneous Rx/Tx operation between inter-band NR carriers in the current version of this specification.”
Observation: Diplexer feasibility of n258 and n261 would be a concern for CA_n258-n261 due to no frequency gap between the two bands.
Proposal2: Relaxation value of CA_n258-n261 shall be FFS and cannot leverage L+H DL CA relaxation value directly.


	R4-2208484
	EIS requirements for IBM based DL CA_n258-n261
	Samsung
	Observation 1:	the remaining EIS issues for IBM based DL CA_n258-n261 are the PSD difference and the relaxation values.
Proposal 1:	it is proposed to consider the inter-band “contiguous” CA scenario as worst PSD scenario when specifying EIS requirements for IBM based inter-band DL CA within same frequency group
Observation 2:	for inter-band CA within same frequency group, the relaxation due to common coverage is smaller for peak EIS than for spherical EIS, but the relaxation due to PSD difference is larger for peak EIS than for spherical EIS.
Proposal 2:	it is proposed to retain the same or similar relaxation values between peak EIS and spherical EIS in DL CA.

	R4-2208607
	Discussion on requirements of n258-n261
	vivo
	Observation 1: The relaxation for common spherical coverage of n258-n261 is 0.5 dB smaller than n260-n261.
Observation 2: The PSD imbalance for the band combination within same frequency group is still considerable.
Proposal 1: Same PSD condition, i.e., set the power of untested band to its EIS spherical coverage requirement, applies to IBM no matter if it is same frequency group or different frequency group.
Proposal 2: The relaxation values for n258-n261 based on IBM are 0.5 dB less than n260-n261:
	NR CA band combinations
	BM type
	NR band
	ΔRIB,P,n (dB)
	ΔRIB,S,n (dB)

	CA_n258-n261
	IBM
	n258
	3.0
	3.0

	
	
	n261
	3.0
	3.0




	R4-2208682
	Discussion on relaxation value FR2 inter-band UL CA
	ZTE Corporation
	Observation 1. For a new PCx (i.e. PC1/2/5) capable of inter-band UL/DL CA band combination, the Tx and Rx RF requirements should be defined as an package.
Observation 2. MBR requirements should be defined for a new PCx (i.e. PC1/2/5) capable of inter-band UL CA. 
Proposal 1. It is proposed: ΔTIB,P,n = MBR and ΔTIB,S,n=ΔRIB,S,n -1 dB


	R4-2208683
	Discussion on IBM inter-band DL CA_n258-n261
	ZTE Corporation
	Proposal: The ΔRIB,P,n and ΔRIB,S,n for CA_n258-n261 is proposed:
	NR CA band combinations
	NR band
	ΔRIB,P,n (dB)
	ΔRIB,S,n (dB)

	CA_n258-n261
	n258
	[3.5]
	[2.5]

	
	n261
	[3.5]
	[2.5]




	R4-2208750
	Introduction of requirements for DL inter-band CA for CA_n258-n261
	Ericsson, Sony
	CAT B CR for Introduction of requirements for DL inter-band CA for CA_n258-n261

	R4-2208862
	Discussion on delta RIB for CA_n258-n261 based on IBM
	Xiaomi
	Proposal 1: ΔRIB,P,n and ΔRIB,S,n for CA_n258A-n261A based on IBM should be 3.5dB and 4dB separately.


	R4-2209106
	Addition of downlink CA_n258-n261 configuration
	Nokia, Qualcomm Inc
	CAT B CR to  Addition of downlink CA_n258-n261 configuration

	R4-2209321
	UE relaxation for CA_n258-n261 with IBM
	Apple
	Proposal 1:Define ΔRIB,P,n (dB) and ΔRIB,S,n (dB) for inter-band CA_n258-n261with IBM as 3.5 dB.


	R4-2209427
	R17 FR2 Inter-band DL CA requirements for n258+n261
	OPPO
	Proposal:                 3.5dB for both peak EIRP and spherical coverage relaxation for n258+n261.



Open issues summary
Sub-topic 1-1: DL CA
Issue 1-1-1: Is CR agreeable1 R4-2208644 CR on FR2-1 PC2 in n259 for supporting PC2 CA_n257-n259
· Proposals
· Option 1: Yes
· Option 2: No
· Option 3; Other
· Recommended WF
· 

	Company
	Comments

	XXX
	

	vivo
	Option 2, we appreciate the efforts but this is the first time that the requirement of n259 for PC2 been raised and we are afraid we don’t have enough time to reach a consensus on this issue, so we prefer to preclude this issue form R17.

	LG Electronics
	Support Option 1. We agreed to introduce PC1/2/5 CA in last RAN4 meeting. Based on the agreement, we provided technical paper R4-2208545 which were supported by some operators. And, this CR is also supported by some operators. We don’t think there is no enough time to reach a consensus. 

	Qualcomm
	We are generally aligned with the CR, but the aspect of MBR introduction is complicated because it impacts single-band requirements from Rel-15. Procedurally we think this is not a good idea.
For PC2 specifically, it seemed MBR was not needed even when n262 was added, so not sure why it is needed for addition of n259. 
We also understand the technical reality. In summary, we would be ok to add MBR if single band EIRP and REFSENS requirements are increased commensurately, so there is no net change.

	Xiaomi
	Option 2, this meeting is the last meeting for R-17 WID, FR2 inter-band CA should be defined based on current existing single band requirements. Although last RAN4 meeting has agreed to introduce PC1/2/5 CA, n259 has neither PC1 requirements nor PC2 requirements. There is no urgent request for PC2, why only PC2 requirements of n259 is introduced and PC1 requirements of n259 is left in future? So I think the PC1 and PC2 requirements for n259 and related CA should base on actual demand.

	MediaTek
	Option 2. 
It’s out of exception list (RP-220970) “UE relaxation values for DL CA with IBM for CA_n258-n261”

	ZTE
	We see the demands from the operator, however, single band requirements for n259 for PC2 are needed to be defined first for PC2 n257-n259. Not sure it is a proper way to discuss the single band requirements here since the WID is for inter-band band combination.

	OPPO
	Agree with MTK observation. It’s not in the scope of exception sheet of this WI.

	Samsung
	Option 1. 
The proposed MOP and EIS value for PC2 n259 seems quite reasonable. Given there is operator demand and it is prerequisite of inter-band CA, Option 1 is acceptable for us.

	LG Electronics
	To MediaTek & Oppo, 
We think that CA-n257-n259 is already included in WID objective (RP-220968).
 : Define requirements for CA_n258A-n260A and CA_n257A-n259A based on IBM.
So, it is clearly in-scope in this WI.
To Xiaomi, 
As mentioned already, this CR was co-sourced by some operators.
To ZTE,
It is related to CA-n257-n259. So, we think this WI is more proper.
To Qualcomm,
Thanks for your comment. We’re fine to revise it regarding your comment. 

	LG Uplus
	We are interested in CA_n257-n259 considering the future situation of Korea. So we support option1 and it needs to be done in Rel-17.

	SK Telecom
	Option.1 
SKT is interested in CA_n257-n259 and thus supports n259 PC2 requirement.  

	KT
	As you know KT holds n257 and is willing to have global harmonized device requirement.
Therefore, We are interested in defining PC2 CA-n257-n259 requirement in specification and we support to define PC2 n259 single requirement with in Rel-17.

	DOCOMO
	Agree with Qualcomm.



Issue 1-1-2: Is CR R4-2207638 CR to 38.101-2: FR2+FR2 IBM DLCA for PC1/2/5 agreeable
· Proposals
· Option 1: Yes
· Option 2: No
· Option 3; Other
· Recommended WF
· 

	Company
	Comments

	vivo
	Option 2. At least for PC1, even though the MBR requirement is absent, it doesn’t necessarily mean MBR = 0. The antenna characteristic will be impaired when multiple bands are supported even for PC1, we prefer take PC5 MBR table as baseline for PC1 due to the similar antenna assumption.

	LG Electronics
	Option 1. PC1/2/5 should be introduced.

	Qualcomm
	PC1 single band requirements from Rel-15 are stable and cannot be impacted by the Rel-17 feature. If MBR must be introduced, we would need to adjust existing single band requirements in a compensating manner so there is no net change.

	Xiaomi
	Option 2, whether PC1 inter-band DL CA need consider MBR can further discuss rather than assume MBR=0. For PC5 inter-band DL CA, it should consider the similar impact factors with PC3 inter-band DL CA. I don’t understand why the relaxation value in the CR is so much smaller than the values for PC3. If no special reason, we proposed reuse the same relaxation values for PC3 inter-band DL CA.

	MediaTek
	Option 2. 
It’s out of exception list (RP-220970) “UE relaxation values for DL CA with IBM for CA_n258-n261”

	ZTE
	Values depends on the discussion in issue 1-1-4.

	OPPO
	Option 2, similar question as Xiaomi, not see the reason why large difference from PC3. The common spherical factor, MBR factor, REFSEN degradation are all there, and what makes PC1/2/5 could be much smaller than PC3?
Agree with MTK observation, this is out of scope of exception sheet should not be touched.

	Samsung
	Option 2. relaxation values depend on the outcome of Issue 1-1-4

	Verizon
	Option 1!
The PC1 single band requirements are stable from Rel-15, and the legacy requirement should be not impacted by the multi-band relaxation in Rel-17 or later release(s). 
We cannot agree any adjusts to the existing single band in requirements.

	DOCOMO
	Support Option 1.



Issue 1-1-3: Is CR in R4-2208750 Introduction of requirements for DL inter-band CA for CA_n258-n261 agreeable
Proposals
· Option 1: Yes
· Option 2: No
· Option 3; Other
· Recommended WF
· 

	Company
	Comments

	vivo
	Option 2. Relaxation for spherical coverage is ok for us but we have concern on min peak EIRP. Considering the adjacent spectrum and hardware design, more relaxation may be needed. 

	Qualcomm
	We mostly support the wording improvements in this CR (see concern below), and the relaxation values are acceptable too.
The main concern we have is the introduction of 7.1A. Perhaps this can be postponed?: While the readability improvements are appreciated, it needs further review and matching deletions in 7.5A and 7.6A. It would also apply to Rel-16, i.e. this change is not germane to the Rel-17 objectives. For this last meeting for Rel-17, we would like to postpone the discussion on introducing 7.1A as proposed in the CR,
To Vivo: would you clarify what the specific problems are with ‘adjacent spectrum and hardware design’ for this band combination? Why would inter-DLCA impact single-band?  

	Xiaomi
	Option2, the CR depends on the Issue 1-1-4 discussion.

	MediaTek
	Option 2. Relaxation values shall be further discussed as Issue 1-1-4.

	ZTE
	Option 2. Values depends on the discussion in issue 1-1-4.

	OPPO
	Option 2. Should be discussed after specific requirements are defined.

	Samsung
	Option 2. Relaxation values depend on the outcome of Issue 1-1-4.
About the in-gap exemption for ACS and IBB involved in 7.1A, we think it should be captured as part of the feature CR since L+L inter-band CA is to be introduced. 

	Apple
	Option 2. Firstly, we have to find consensus on the relaxation values for ΔRIB,P,n (dB) and ΔRIB,S,n (dB).

	Ericsson
	Option 3 as proponent. The relaxation in the peak direction should be less than that allowed for spherical coverage. Why should these be equal (to the larger relaxation)? A larger relaxation indicates a larger reduction of UL coverage in each band (the actual performance is expected to be better).
We are fine to remove the proposed changes in 7.1A.



Issue 1-1-4: Is the following relaxation values agreeable?
Relaxation values for n258-n261 PC3
	
	ΔRIB,P,n (dB)
	ΔRIB,S,n (dB)

	
	n258
	n261
	n258
	n261

	Qualcomm, Nokia
	2.0
	2.0
	3.5
	3.5

	Sony, Ericsson
	1.7
	1.7
	3.2
	3.2

	vivo
	3.0
	3.0
	3.0
	3.0

	ZTE
	[3.5]
	[3.5]
	[2.5]
	[2.5]

	Xiaomi
	3.5
	3.5
	4.0
	4.0

	Apple
	3.5
	3.5
	3.5
	3.5

	OPPO
	3.5
	3.5
	3.5
	3.5

	MTK
	FFS
	FFS
	FFS
	FFS

	Samsung
(similar or the same value)
	X
	X
	X
	X

	Average
	2.96
	2.96
	3.31
	3.31



Relaxation values for n260-n261 PC1
	
	ΔRIB,P,n (dB)
	ΔRIB,S,n (dB)

	
	n257n260
	n259n261
	n257n260
	n259n261

	Sony, Ericsson, [Qualcomm, Nokia, Verizon, LGE]
	1
	1
	1.7
	1.7



Relaxation values for n257-n259 PC2
	
	ΔRIB,P,n (dB)
	ΔRIB,S,n (dB)

	
	n257
	n259
	n257
	n259

	LGE,
[Qualcomm, Nokia, Verizon]
	1.7
	1.5
	3.7
	3.5



Relaxation values for n260n257-n261 n259 PC5
	
	ΔRIB,P,n (dB)
	ΔRIB,S,n (dB)

	
	n257
	n259
	n257
	n259

	Sony, Ericsson,
[Qualcomm, Nokia, Verizon, LGE]
	1.7
	1.5
	2.4
	2.2




	Company
	Comments

	vivo
	We can accept the average value for n258-n261 PC3. For other PC, the impact of PSD imbalance may need more discussion, because the x-tile of spherical coverage is quite different. 

	LG Electronics
	For n260-n261 PC1, ΔRIB,P,n (dB) is OK, however,  preference is ΔRIB,S,n  of 1.5 dB. 
For n257-n259 PC2, Support the relaxation values for ΔRIB,P,n  and ΔRIB,S,n above .
For n257-n259 PC5, ΔRIB,P,n (dB) is OK, however,  preference of ΔRIB,S,n  is 2.2 dB for n257,  2.0 dB for n259.

	Qualcomm
	PC3 in n258+n261: OK with moderator suggestion
PC1 in n260+n261: Support
PC2 in n257+n259: Support the idea, but perhaps some further adjustments are needed to not impact Rel-15 single band requirements
PC1 in n260+n261: Support
To Vivo: would you clarify why PSD imbalance is relevant for IBM? By definition, the receivers are independent, and RAN4 already has stable requirement set for such UEs. For any new relaxation, we would like to understand the underlying new mechanism first.

	Xiaomi
	PC3 in n258+n261: OK with the average value.
PC1 in n260+n261: whether PC1 inter-band DL CA need consider MBR need further discuss rather than assume MBR=0, the MBR can incorporate in to Delta RIB directly, proposed reuse the same relaxation values with PC3 CA in n260+n261.
PC2 in n257+n259: no single band n259 PC2 requirements, related PC2 inter-band CA with n259 should be considered in Rel-17
PC5 in n257+n259: For PC5 inter-band DL CA, it should consider the similar impact factors with PC3 inter-band DL CA. proposed reuse the same relaxation values with PC3 CA in n257+n259.


	MediaTek
	1) About “n258-n261 PC3: 
Larger loss may be needeed compared to L+H DL CA type, becuase diplexer loss would be a big concern. Note that there is no frequency gap betweem n261 and n258.
[image: ]
[image: ]

2) The other band combinations are out of exception list (RP-220970) “UE relaxation values for DL CA with IBM for CA_n258-n261”.

	ZTE
	PC3 in n258+n261: OK by using the average approach. We propose to modify the average value a bit: 2.96 -> 3.0dB, and 3.31->3.3dB, to keep one point decimal as same as other combinations.

	OPPO
	1) Ok with Relaxation values for n258-n261 PC3.
2) For other band combinations, if we follow the exception sheet then should be out of scope.

	Samsung
	PC3 in n258+n261: we understand average approach is a method to converge the value. however, we could not understand the relaxation for peak EIS of L+L is even smaller than that of L+H. PSD difference impacts more for L+L than H+H, especially for the worst case of inter-band “contiguous” CA when channels of n258 and n261 are adjacent.
PC1 in n260+n261: not support. Relaxation for peak EIS should consider relaxation due to multi-band reception. Additional path loss occurs to balance more panels which degrade peak EIS. For relaxation of EIS spherical coverage, due to the same reason as we have mentioned in our contribution in R4-2208485, FWA UE is more sensitive to the panel orientation alignment, when the two panels are not ideally oriented to the same direction, the R_overlap is severely impacted compared with PC3.
PC5 in n257+n259: the same comment as for PC1 in n260+n261


	Apple
	Considering that for band n258 and n261 (LB+ LB) CA two carriers can be adjacent to each other, the relaxation value for this band combination should be larger than the relaxation defined for the LB+HB, not smaller – as currently proposed with the average value. In addition to the spur effects with adjacent bands, we have to take into account that the PSD difference for band n260+n261 is around 8 dB, whereas for band n258+n261 the PSD difference is 11 dB, which is 3 dB larger. Thus, even defining the same relaxation value for n258+n261 as defined for LB+HB (e.g., n260+n261), the requirements will be more stringent in comparison to LB+HB cases.
Last meeting it was agreed as tentative value the relaxation of 3.5 dB. We cannot accept the proposed average value for the relaxation in n258-n261 PC3 which is lower than 3.5 dB, but as a compromise we can accept 3.5 dB for the relaxation of both ΔRIB,P,n (dB) and ΔRIB,S,n (dB).

	Sony
	1) Relaxation values for n258-n261 PC3: we are aware that there might be different technical analyses behind each proposal, and it comes to our concern that large relaxation will degrade the cell coverage significantly. However, we can accept the averaged value as a compromised solution.  
2) Relaxation values for n260-n261 PC1: support. We would like to clarify that our analysis has taken into account the practical form factor and array designs. 
3) Relaxation values for n260-n261 PC5: support. We would like to clarify that our analysis has taken into account the practical form factor and array designs.


	Ericsson
	For n258+n261 the average relaxation of 3 dB implies a 30% reduction of DL coverage for a UE configured with CA under free-space conditions. 

	Verizon
	PC1 in n260+n261: Support
PC1 in n260+n261: Support
We have considered the Sony clarifications above. 
Also, as we commented in the issue of 1-1-2, the PC1 single band requirements are stable from Rel-15, and the legacy requirement should be not impacted by the multi-band relaxation in Rel-17.  

	Huawei
	For the average method, we are not sure whether that is technically reasonable, but we can live with it, and the values should be rounded to 3dB and 3.3dB for n258-n261 PC3 accordingly. 




Companies views’ collection for 1st round 
Open issues 
CRs/TPs comments collection
Major close to finalize Wis and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going Wis, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	CR/TP name
	Comments collection

	R4-2207638
	CR to 38.101-2: FR2+FR2 IBM DLCA for PC1/2/5
	

	R4-2208644
	CR on FR2-1 PC2 in n259 for supporting PC2 CA_n257-n259
	

	R4-2208750
	Introduction of requirements for DL inter-band CA for CA_n258-n261
	

	R4-2209106
	Addition of downlink CA_n258-n261 configuration
	



Summary for 1st round 
Open issues 
The following agreements are recorded in Draft Meeting minutes from RAN4 chairman for GTW session on May 11, 2022. 
Agreement: 
· Alt 1: For PC1/2, CA relaxations add MBR aspects into ΔRIB and ΔTIB. Capture the components of ΔRIB and ΔTIB either in the CR cover page or in CR as informative note.
Agreement:
· Relaxation values for n258-n261 PC3
	ΔRIB,P,n (dB)
	ΔRIB,S,n (dB)

	n258
	n261
	n258
	n261

	3.5
	3.5
	3.5
	3.5


Note: there is no simultaneous Rx/Tx operation.

GTW materials (no tdoc) are found in https://www.3gpp.org/ftp/tsg_ran/WG4_Radio/TSGR4_103-e/Inbox/Drafts/%5B103-e%5D%5B100%5D%20Main%20Session/GTW/GTW%20May-11

For the 2nd round, a CR draft is updated according to the above agreement for PC3.
Further work is done to reach agreement on PC1/2/5 requirement and update a CR draft.

CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
R4-2209106 will be used as a baseline CR for PC3 and merge it with R4-2208750.
R4-2207638 will be used as a baseline CR for PC1/2/5 and merge it with R4-2208644
See 3.1 for all the first-round recommendation. 
Discussion on 2nd round (if applicable)
· Review of revised CR drafts
· PC1/2/5 relaxations values (deltaRib)
· whether each PC (including PC2) is specified.
	Company
	Comments

	
	

	
	



 Topic #2: 9.4.2.1	Inter-band UL CA requirements
Companies’ contributions summary
	T-doc number
	T-doc name
	Company
	Proposals / Observations

	R4-2207635
	On MPR and delta(TIB) for FR2+FR2 ULCA
	Qualcomm Incorporated
	Proposal 1: For PC1/2/5, delta(TIB_peak) = MBR or 0 if MBR is not defined for that power class
Proposal 2: R_overlap for PC1/5 is:
	R_overlap
	PC2 (dB)
	PC1, PC5 (dB)

	n257+n259
	TBD
	0.5

	n260+n261
	TBD
	0.5



Proposal 3: MPRPA-PA = Max (MPR1, MPR2) dB, where MPR1 and MPR2 are defined below. 
	
	MPR1 (dB)

	Band Combination
	Ues with TRP = 35 dBm per band, PC1
	Ues with TRP = 23 dBm, PC 2/3/4/5/6

	n260 + n261, n257 + n259
	Max(0, 10 - 10*log10(Max(1.0, LRB,min *12*SCS/1e6))) 
	Max(0, 6 - 10*log10(Max(1.0, LRB,min *12*SCS/1e6))) 

	LRB,min = Min (LRB,nx , LRB,ny ), where LRB,nx is the number of non-zero power UL RBs in band ‘nx’ of the ULCA combination



	
	MPR2 (dB) = 0, unless condition is satisfied

	Band Combination
	Ues with TRP = 35 dBm per band, PC1
	Ues with TRP = 23 dBm per band, PC 2/3/4/5/6
	Condition for non-zero MPR2

	n257 + n259
	N/A for Rel-17
	0.0
	-

	n260 + n261
	6.0
	N/A for Rel-17
	47.2 GHz <= 2*fn260 - fn261 <= 48.2.0 GHz



Proposal 4: CA MPR only applies if the UE is scheduled with non-zero power RBs in both UL bands
The proposals above are implemented in a companion CR [6].


	R4-2207636
	CR to 38.101-2 FR2+FR2 ULCA Feature
	Qualcomm, Nokia, Verizon, LGE
	CAT B CR for a feature

	R4-2207711
	UE UL CA requirements based on IBM
	Sony, Ericsson
	Observation 1: There is no need to further relax the minimum requirement of UL inter-band CA in FR2 due to MPE/SAR. 

Observation 2: 0.7 dB relaxation for each band is needed to ensure the FWA (PC1 and PC5) device can reach a common spherical coverage at 85% for band combinations n257+n259 and n260+n261. 

Proposal 1: Specify spherical coverage per band with a relaxed requirement compared to single-CC considering MBR (spherical coverage) and common spherical coverage mismatching.

Proposal 2: Specify minimum peak EIRP as per band with relaxed requirement compared to single-CC as ΔTIB,P,n = MBR (peak). 

Proposal 3: the following values are proposed for EIRP relaxations for inter-band UL CA of PC5 for n257+n259
	NR CA configuration
	NR band
	ΔTIB,P,n (dB)
	ΔTIB,S,n (dB)

	n257+n259
	n257
	0.7
	1.4

	
	n259
	0.5
	1.2



Proposal 4: the following values are proposed for EIRP relaxations for inter-band UL CA of PC1 for n260+n261
	NR CA configuration
	NR band
	ΔTIB,P,n (dB)
	ΔTIB,S,n (dB)

	n260+n261
	n260
	0
	0.7

	
	n261
	0
	0.7





	R4-2208311
	Discussion on inter-band UL CA for PC1 CA_n260-n261 and PC5 CA_n257A-n259A
	MediaTek Beijing Inc.
	Proposal1: Before discussing inter-band UL CA for PC1 CA_n260-n261 and PC5 CA_n257A-n259A, corresponding inter-band DL CA shall be discussed firstly.
Proposal2: In inter-band UL CA discussion stage, relaxation factor table to discuss the difference between inter-band DL CA and UL CA shall be the starting point.
	#
	Factor
	Relaxation

	#1
	MBR, insertion loss, and
common spherical coverage etc
	[ΔRIB,P,n – 1 dB]
[∆RIB,S,n – 1 dB]

	#2
	PA-PA interaction
	[0 dB]

	#3
	total UE (conductive) power
	[0 dB for PC1/5]

	#4
	Extra relaxation due to total power consumption concept
	[0 dB for PC1/5]




	R4-2208485
	EIRP requirements for IBM based UL CA for FWA
	Samsung
	Observation 1:	additional insertion loss occurs due to concurrent transmission for inter-band UL CA than single carrier transmission.
Proposal 1:	relaxation due to CA concurrent operation should be considered besides MBR.
Observation 2:	Common coverage of FWA UE is more sensitive to the non-ideal panel placement and orientation, as a result, it is more difficult for FWA to uphold the corresponding common spherical coverage than handheld UE
Proposal 2:	The relaxation for R_overlap should consider not only ideal simulation results, but also take implementation imperfections into account.


	R4-2208545
	PC2 RF requirements for inter-band CA_n257A_n259A based on IBM
	LG Electronics, KT, LG Uplus
	· PC2 for UL CA_n257-n259
Proposal 6: For PC2 UL CA_n257-n259, define ΔTIB EIRP relaxations with Table2.5.
Table 2.5:  ΔTIB EIRP relaxations for inter-band UL CA for PC2
	NR CA configuration
	NR band
	ΔTIB,P,n (dB)
	ΔTIB,S,n (dB)

	CA_n257A-n259A
	n257
	0.7
	2.7

	
	n259
	0.5
	2.5



Proposal 7: Define MPRPA-PA = Max (0, 6 - 10*log10(PRB)) for PC2 .
Proposal 8: For PC2 DL CA_n257-n259, define ΔRIB relaxations with Table2.6.
Table 2.6:  ΔRIB  relaxations for inter-band UL CA for PC2
	NR CA configuration
	NR band
	ΔRIB,P,n (dB)
	ΔRIB,S,n (dB)

	CA_n257A-n259A
	n257
	1.7
	3.7

	
	n259
	1.5
	3.5




	R4-2208606
	Discussion on FR2 inter-band UL CA
	vivo
	Observation 1: For FWA type device, n257-n259 need 0.5 dB relaxation and n260-n261 need 0.7 dB relaxation for common spherical coverage.
Proposal 1: The impact of PSD imbalance may not need to be considered in delta_RIB for FWA type device.
Proposal 2: Take MBR value of PC5 as a baseline for PC1 MBR requirement.
Proposal 3: The delta_RIB of n257-n259 for PC5 and n260-n261 for PC1 can be:
Table 1:  EIS relaxations for inter-band DL CA for power class 1
	 NR CA configuration
	NR band
	ΔRIB,P,n (dB)
	ΔRIB,S,n (dB)

	CA_n260A-n261A
	n260
	1.5
	2.0

	
	n261
	1.5
	2.0


 Table 2:  EIS relaxations for inter-band DL CA for power class 5
	 NR CA configuration
	NR band
	ΔRIB,P,n (dB)
	ΔRIB,S,n (dB)

	CA_n257A-n259A
	n257
	1.5
	2.5

	
	n259
	1.5
	2.5



Proposal 4: If the impact of PSD imbalance is not considered in FWA device, the delta_TIB is equal to delta_RIB.


	R4-2208682
	Discussion on relaxation value FR2 inter-band UL CA
	ZTE Corporation
	Observation 1. For a new PCx (i.e. PC1/2/5) capable of inter-band UL/DL CA band combination, the Tx and Rx RF requirements should be defined as an package.
Observation 2. MBR requirements should be defined for a new PCx (i.e. PC1/2/5) capable of inter-band UL CA. 
Proposal 1. It is proposed: ΔTIB,P,n = MBR and ΔTIB,S,n=ΔRIB,S,n -1 dB

	R4-2208863
	RF requirements for inter-band UL CA_n260-n261 and CA_n257-n259 based on IBM
	Xiaomi
	Proposal 1: ΔRIB,P,n and ΔRIB,S,n for PC1 of CA_n260-n261 should be 
	NR CA band combinations
	NR band
	ΔRIB,P,n (dB)
	ΔRIB,S,n (dB)

	CA_n260-n261
	n260
	3.5
	3.5

	
	n261
	3.5
	3.5


ΔRIB,P,n and ΔRIB,S,n for PC5 of CA_n257-n259 should be 
	NR CA band combinations
	NR band
	ΔRIB,P,n (dB)
	ΔRIB,S,n (dB)

	CA_n257-n259
	n257
	4.0
	3.5

	
	n259
	4.0
	3.5


Proposal 2: ΔTIB,P,n and ΔTIB,S,n for PC1 of CA_n260-n261 should be
	NR CA band combinations
	NR band
	ΔTIB,P,n (dB)
	ΔTIB,S,n (dB)

	CA_n260-n261
	n260
	2.5
	3.5

	
	n261
	2.5
	3.5


ΔTIB,P,n and ΔTIB,S,n for PC5 of CA_n257-n259 should be
	NR CA band combinations
	NR band
	ΔTIB,P,n (dB)
	ΔTIB,S,n (dB)

	CA_n257-n259
	n257
	3.0
	3.5

	
	n259
	3.0
	3.5




	R4-2209429
	R17 FR2 Inter-band UL CA requirements
	OPPO
	Observation 1:          In Rel-16 several relaxation factors have been considered for inter-band DL CA with IBM, like extra circuit losses to support both bands working simultaneously, the gain losses in meeting common spherical coverage requirements, MBR, and PSD difference interference.
Observation 2:          Similar factors can be considered for delta TIB as delta RIB except the PSD difference impacts which corresponding to 1dB loss.
Proposal 1:               Define delta TIB = delta RIB - 1dB (without considering the PA-PA interaction impacts) for min peak EIRP and spherical.
Proposal 2:               Define min peak EIRP relaxation for each band as delta TIB = 3dB for n257+n259 and 2.5dB for n260+n261.
Proposal 3:               Define spherical coverage relaxation for each band as 2.5dB relaxation for n257+n259 and n260+n261.
Proposal 4:               Reuse PC3 delta RIB for PC1/2/5 band combination n257+n259, and n260+n261.


	R4-2210192
	TIB for inter-band UL CA with IBM
	NTT DOCOMO, INC.
	Observation 1: For PC1/2/5, delta(TIB_peak) is MBR.
Proposal 1: For PC1/2/5, delta(TIB_peak) values for n257-n259 and n260-n261 are shown below.
	delta(TIB_peak)
	PC1
	PC2
	PC5

	n257-n259
	n257
	TBD
	TBD
	0.7 dB

	
	n259
	TBD
	TBD
	0.5 dB

	n260-n261
	n260
	0.0 dB
	TBD
	TBD

	
	n261
	0.0 dB
	TBD
	TBD


Observation 2: For PC1/5, delta(TIB_ spherical) is delta(TIB_peak) + 0.5dB.
Proposal 2: For PC1/2/5, delta(TIB_spherical) values for n257-n259 and n260-n261 are shown below.
	delta(TIB_spherical)
	PC1
	PC2
	PC5

	n257-n259
	n257
	TBD
	TBD
	1.2 dB

	
	n259
	TBD
	TBD
	1.0 dB

	n260-n261
	n260
	0.5 dB
	TBD
	TBD

	
	n261
	0.5 dB
	TBD
	TBD



Observation 3: As a compromise of PC3 delta(TIB_peak), 5dB is applied when UL CA between single-CCs
Observation 4: As a compromise of PC3 delta(TIB_peak), MBR is applied when UL CA between multi-CCs
Observation 5: As a compromise, PC3 delta(TIB_spherical) is delta(TIB_peak) + 0.5dB.
Proposal 3: For PC3, TIB values for n257-n259 and n260-n261 are shown below.
	 NR CA configuration
	NR band
	delta(TIB_peak) [dB]
	delta(TIB_spherical) [dB]

	CA_n257A-n259A
	n257
	5.01
	5.51

	
	n259
	5.02
	5.52

	CA_n260A-n261A
	n260
	5.03
	5.53

	
	n261
	5.04
	5.54

	NOTE 1:	n257 peak relaxation is 0.7 dB and n257 spherical relaxations is 1.2 dB when MPRC_CA in Table 6.2A.2.4-1 or MPRNC_CA in Table 6.2A.2.4.2-1 is applied for n257.
NOTE 2:	n259 peak relaxation is 0.5 dB and n259 spherical relaxations is 1.0 dB when MPRC_CA in Table 6.2A.2.4-1 or MPRNC_CA in Table 6.2A.2.4.2-1 is applied for n259.
NOTE 3:	n260 peak relaxation is 0.0 dB and n260 spherical relaxations is 0.5 dB when MPRC_CA in Table 6.2A.2.4-1 or MPRNC_CA in Table 6.2A.2.4.2-1 is applied for n260.
NOTE 4:	n261 peak relaxation is 0.0 dB and n261 spherical relaxations is 0.5 dB when MPRC_CA in Table 6.2A.2.4-1 or MPRNC_CA in Table 6.2A.2.4.2-1 is applied for n261.




	R4-2210193
	CR to TS38.101-2 TIB for inter-band UL CA
	NTT DOCOMO, INC.
	CAT B CR



Open issues summary
Sub-topic 2-1: Relaxation values
n257+n259
	
	
	PC1
	PC2
	PC3
	PC5

	
	
	n257
	n259
	n257
	n259
	n257
	n259
	n257
	n259

	Qualcomm, [Nokia, Verizon, LGE]
	delta(TIB_peak)
	MBR or 0
	MBR or 0
	
	
	MBR or 0

	
	R_overlap
	0.5
	TBD
	
	
	0.5

	Sony, Ericsson
	delta(TIB_peak)
	
	
	
	
	
	
	0.7
	0.5

	
	delta(TIB_spherical)
	
	
	
	
	
	
	1.4
	1.2

	MediaTek
	delta(TIB_peak)
	
	
	
	
	
	
	ΔRIB,P,n – 1 dB

	
	delta(TIB_spherical)
	
	
	
	
	
	
	∆RIB,S,n – 1 dB

	LGE
	delta(TIB_peak)
	
	
	0.7
	0.5
	
	
	

	
	delta(TIB_spherical)
	
	
	2.7
	2.5
	
	
	

	vivo
	delta(TIB_peak)
	
	
	
	
	
	
	1.5

	
	delta(TIB_spherical)
	
	
	
	
	
	
	2.5

	Xiaomi
	delta(TIB_peak)
	
	
	
	
	
	
	3.0

	
	delta(TIB_spherical)
	
	
	
	
	
	
	3.5

	OPPO
	delta(TIB_peak)
	3

	
	delta(TIB_spherical)
	2.5

	Docomo
	delta(TIB_peak)
	TBD
	TBD
	TBD
	TBD
	5.0
	0.7
	0.5

	
	delta(TIB_spherical)
	TBD
	TBD
	TBD
	TBD
	5.5
	1.2
	1.0

	ZTE
	delta(TIB_peak)
	MBR

	
	delta(TIB_spherical)
	∆RIB,S,n – 1 dB



n260+n261
	
	
	PC1
	PC2
	PC3
	PC5

	
	
	n260
	n261
	n260
	n261
	n260
	n261
	n260
	n261

	Qualcomm, [Nokia, Verizon, LGE]
	delta(TIB_p)
	MBR or 0
	MBR or 0
	
	
	MBR or 0

	
	R_overlap
	0.5
	TBD
	
	
	0.5

	Sony, Ericsson
	delta(TIB_peak)
	0
	0
	
	
	
	
	
	

	
	delta(TIB_spherical)
	0.7
	0.7
	
	
	
	
	
	

	MediaTek
	delta(TIB_peak)
	ΔRIB,P,n – 1 dB
	
	
	
	
	
	

	
	delta(TIB_spherical)
	∆RIB,S,n – 1 dB
	
	
	
	
	
	

	LGE
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	vivo
	delta(TIB_peak)
	1.5
	
	
	
	
	
	

	
	delta(TIB_spherical)
	2.0
	
	
	
	
	
	

	Xiaomi
	delta(TIB_peak)
	2.5
	
	
	
	
	
	

	
	delta(TIB_spherical)
	3.5
	
	
	
	
	
	

	OPPO
	delta(TIB_peak)
	2.5

	
	delta(TIB_spherical)
	2.5

	Docomo
	delta(TIB_peak)
	0
	0
	TBD
	TBD
	5.0
	TBD
	TBD

	
	delta(TIB_spherical)
	0.5
	0.5
	TBD
	TBD
	5.5
	TBD
	TBD

	ZTE
	delta(TIB_peak)
	MBR

	
	delta(TIB_spherical)
	∆RIB,S,n – 1 dB



Issue 2-1-1: delta(RIB) for PC1/2/5
[bookmark: _Hlk102033676]
· Proposals
· Option 1: Before discussing inter-band UL CA for PC1 CA_n260-n261 and PC5 CA_n257A-n259A, corresponding inter-band DL CA shall be discussed firstly.
· Option 2: Reuse PC3 delta RIB for PC1/2/5 band combination n257+n259, and n260+n261.
· Option 3: Not necessary.
· Recommended WF
· 

	Company
	Comments

	vivo 
	We prefer option 1. The only difference between DL and UL is the impact of PSD imbalance as we discussed in previous meeting and we can easily get UL relaxation by DL.

	LG Electronics
	For option1, PC2 CA_n257A-n259A should be also considered.

	Qualcomm
	Option 3:
We do not think ULCA has to be gated by DLCA requirements. They can progress in parallel as independent objectives. We however would like consistency in the antenna overlap misalignment component (‘R_overlap’ in WF R4-2202343) of the Tx and Rx spherical coverage relaxations. So do not support option 1. 
We do not think it is appropriate to use PC3 values because the antenna overlap misalignment component of delta(RIB) is unique to PC3. Moreover, in accordance with agreed WF R4-2202343, we prefer to construct delta(TIB) based on identified mechanisms rather than vague reference to delta(RIB). We have shown previously that only R_overlap carries over from delta(RIB) – see R4-2201967, section 2.2. So do not support option 2


	Xiaomi
	Option 2, delta RIB for PC1/2/5 should consider the similar impact factors, PC1 and PC5 can reuse the relaxation values for PC3. C2 should be considered in Rel-17 due to no n259 single band requirements.

	MediaTek
	Option 1. If the band combination without DL CA , is it practical to have a commercial UE only supports UL CA?

	ZTE
	Considering it is the last meeting to define UL CA, so both UL CA and DL CA requirements can be discussed in parallel. Also, we think the prerequisite for the completion of UL CA requirement is the corresponding DL CA requirements are completed. 

	OPPO
	Option 2. In Rel-16 several relaxation factors have been considered for inter-band DL CA with IBM, like extra circuit losses to support both bands working simultaneously, the gain losses in meeting common spherical coverage requirements, MBR, and PSD difference interference. These are the identified losses in Rel-16 stage, not vague, otherwise how the PC3 requirements were defined?
Option 2 is part of our calculations to derive the UL CA requirements since PC3 Rib are stable ones and clear paths, i.e. UL delta Tib = delta Rib – PSD interference

	Samsung
	These options are not conflicted to each other.
Option 1 makes sense since UE could not support UL CA on band combinations which does not support DL CA. Parallel discussion is also okay but UL CA relaxation should not be specified alone.
For Option 2, deltaRIB of PC3 could also be as a reference for PC1/2/5 with some delta to address the difference between handheld UE and non-handheld UE.

	Sony
	First, we don’t think the relaxation value from PC3 can be directly used for other power classes considering different form factors and spherical coverage requirements. Second, we don’t have strong views on whether we need to prioritize DL or UL; the important thing is to break down the relaxation mechanism and analysis them.

	Verizon
	Option 3. 
The factor requirements to DL and UL CA, we need to keep the same relaxation mechanism. The parallel discussion should be okay as some corresponding relaxation factors in UL and DL CA have been discussed.

	Huawei
	Both option 1 and option 2 make sense to us. 

	Nokia
	Option 3. We are also fine if relaxations are agreed in Topic#1.

	DOCOMO
	We support Option 3.
We should discuss DL CA before UL CA, but we recommend parallel discussion in this meeting.



Issue 2-1-2: MBR for PC1/2/5
· Proposals
· Option 1: 0 dB or incorporated into delta(TIB)
· Option 2: The same as PC3 MBR and is separately applied from delta(TIB).
· Recommended WF
· 

	Company
	Comments

	vivo
	The MBR should be incorporated in delta TIB which is what we do for PC3 delta RIB. In addition, we still think absent of MBR requirement does not mean the MBR = 0 directly, e.g., for PC1.

	LG Electronics
	Delta(TIB) peak can be defined with MBR. 

	Qualcomm
	Option 1:
There is already agreement in WF R4-2202343 consistent with option 1. Option 2 is a new proposal against the existing agreement and seems not technically justifiable due to large differences in antenna characteristics across PCs.

	Xiaomi
	Currently, there is no MBR definition for PC1 single band requirements, so for PC1 inter-band CA the MBR impact can be incorporated into delta(TIB) directly. Like this can keep current stable existing PC1 single band requirements not change.

	MediaTek
	We are fine to incorporate MBR as one of loss components for inter-band CA relaxation value discussion as prior framework.
Moreover, for any inter-band CA, it naturally has multiple FR2 bands. Hence, the MBR shall be considered and not 0 dB.

	ZTE
	delta TIB can incorporate MBR value. And if MBR=0, is that mean multi-band operation is not supported? 

	OPPO
	Option 2. MBR is common for all power classes in implementation.

	Samsung
	No matter what the MBR value for single carrier case is,  at least for CA case, similar relaxation like multi-band simultaneous transmission should be considered in deltaTIB

	Sony
	Option 1.
First, regardless of the value of MBR, we think the MBR should be absorbed into the delta (TIB) as we did for DL inter-band CA of PC3. 
Second, we support 0 dB MBR for PC1. MBR comes from the fact that antenna performance at multiple bands can’t be optimized simultaneously due to the lack of freedom on compact devices. However, with the FWA form factor and target usage scenario, additional performance relaxation is not necessary since a much higher degree of freedom is needed to optimize the integrated antenna performances over multiple frequency bands.

	Apple
	MBR can be incorporated into delta(TIB) as previously agreed. However, multi-band relaxations should be considered even if it is part of delta(TIB).

	Verizon
	Option 1.
If we introduce relaxation for multi band CA and then make the legacy spec tighter by the same amount for legacy requirement, there would be no change at the end. 
We need to maintain the legacy requirements. 

	Huawei
	MBR can be included into deltaTib, but should not be 0dB. 

	Nokia
	Option 1

	DOCOMO
	Option 1



Issue 2-1-3: delta(TIB_peak) for CA_n257-n259 PC5
· Proposals
· Option 1: 0 dB
· Option 2: 0.7 dB
· Option 3: 1.5 dB
· Option 4: 3.0 dB
· Option 5: ΔRIB,P,n – 1 dB
· Recommended WF

	Company
	Comments

	vivo
	Option 3 or option 5 is ok for us. Except MBR, we suggest taking some implementation margin into account.

	LG Electronics
	Option 2a, 0.7dB for n257, 0.5dB for n259 based on MBR for PC5.

	Qualcomm
	Only one option is consistent with previous agreements. Since total power concept is not considered (WF R4-2206508), delta(TIB_peak) should be MBR for that power class (WF R4-2202343)
Option 2.
We are ok to add implementation margin like in option 3. We would like to identify a specific aspect rather than a general ‘implementation margin’, with a view to future re-use.

	Xiaomi
	I think RAN4 should first discuss which impact factor should be considered for delta(TIB_peak), if the multi-chain desense don’t consider in UL CA, we agree delta(TIB_peak) incorporate MBR and plus some implementation margin, option 3 is OK. If the multi-chain desense still need onsider in UL CA, Option 4 or Option 5 are OK.

	MediaTek
	Option 5. The relationship seems reasonable, further add a bracket is also fine, because we know some loss components are same for both DL CA and UL CA.

	ZTE
	Option 2 (which is MBR value) is fine to us. We are open to the other considerations like implementation margin.

	OPPO
	Option 4, and Option 5. 

	Samsung
	Considering MBR, concurrent transmission, additional loss from one panel to two panel, and moreover, it could not be guaranteed that the measured band is using the better panel, we think the relaxation value between option 3 and 4 would be reasonable.

	Sony
	Option 2, the delta (TIB_peak) = MBR. 

	Ericsson
	Option 2

	Apple
	Option 3 or 4.

	Huawei
	Option 4 or value in between of option 3 and 4 is ok for us.
Option 5 as a reference can be considered, but specific value should be discussed. 

	Nokia
	Option 2

	DOCOMO
	Option 2




Issue 2-1-4: delta(TIB_peak) for CA_n260-n261 PC1
· Proposals
· Option 1: 0 dB
· Option 2: 1.5 dB
· Option 3: 2.5 dB
· Option 4: ΔRIB,P,n – 1 dB
· Recommended WF

	Company
	Comments

	vivo
	Option 2 or option 4 is ok for us. Similar reason as mentioned in previous

	LG Electronics
	Option 1 based on no definition of MBR for PC1.

	Qualcomm
	Per previous agreements (see QC comments to 2-1-3):
For PC1, since MBR is not defined, Option 1 is the logical choice from agreements.
If MBR is introduced we would have to make matching changes to EIRP requirements and REFSENS requirements, so single band requirements are not impacted.

	Xiaomi
	I think RAN4 should first discuss which impact factor should be considered for delta(TIB_peak), if the multi-chain desense don’t consider in UL CA, we agree delta(TIB_peak) incorporate MBR and plus some implementation margin, option 2 is OK. If the multi-chain desense still need onsider in UL CA, Option 3 or Option 4 are OK.

	MediaTek
	Option 4. The relationship seems reasonable, further add a bracket is also fine, because we know some loss components are same for both DL CA and UL CA.

	ZTE
	Option 1 (which is MBR value) is fine to us. We are open to the other considerations like implementation margin.

	OPPO
	Option 3 and Option 4.

	Samsung
	Considering MBR, concurrent transmission, additional loss from one panel to two panel, and moreover, it could not be guaranteed that the measured band is using the better panel, we think the relaxation value between option 2 and 3 would be reasonable.

	Sony
	Option 1, the delta (TIB_peak) = MBR, and we support 0 dB MBR for PC1.

	Ericsson
	Option 1

	Apple
	Option 2 is fine with us.

	Huawei
	Prefer option 3.  

	Nokia
	Option 1

	DOCOMO
	Option 1



Issue 2-1-5: delta(TIB_peak) for CA_n257-n259 PC2
· Proposals
· Option 1: 0 dB
· Option 2: 0.7 dB for n257, 0.5dB for n259
· Option 3: 3.0 dB
· Recommended WF

	Company
	Comments

	XXX
	

	LG Electronics
	Support Option 2 based on R4-2208584.

	Qualcomm
	Per previous agreements (see QC comments to 2-1-3), For PC2, since MBR is not defined, Option 1 is the logical choice.
If MBR is introduced we would have to make matching changes to EIRP requirements and REFSENS requirements, so single band requirements are not impacted.

	Xiaomi
	propose not consider in Rel-17

	MediaTek
	There is no PC2 n259 single-band requirement, how we define delta(TIB_peak)?

	OPPO
	Option 3, which include the Rel-16 relaxation factors for inter-band DL CA with IBM, like extra circuit losses to support both bands working simultaneously, the gain losses in meeting common spherical coverage requirements, MBR, and PSD difference interference. These are the identified losses in Rel-16 stage, not vague. And further use the relation of UL delta Tib = delta Rib – PSD interference to derive the 3dB requirements.

	Samsung
	If no specific reason, the gap between PC2 and PC1/5 should not be too large as non-handheld UE.

	Huawei
	Similar value to PC1/5 should be considered.



Issue 2-1-6: Should we specify more PC?
· Proposals
· Option 1: No
· Option 2: Yes, including PC3 as well as PC1/2/5
· Recommended WF

	Company
	Comments

	vivo
	Option 1, as we discussed in the last meeting, we are hard to make any consensus on PC3.

	LG Electronics
	Option 1. PC1/2/5 should be specified based on the agreement in the last meeting.

	Qualcomm
	We would like to ensure no PC is precluded

	Xiaomi
	Option 1, since we can’t make consensus for PC3, so define PC1/2/5 for UL CA, other PCs can be consider in future release based on actual demand.

	MediaTek
	Option 1.

	ZTE
	Option 1. Other PC can be considered in future.

	OPPO
	Question itself is vague, need clarification first. 

	Samsung
	We think that the framework and relaxation value proposed by DOCOMO in proposal 3 of R4-2210192 is a good starting point for PC3 after PC1/2/5 is done.

	Apple
	Option 1, as agreed last meeting.

	Huawei
	Option 1. No.

	DOCOMO
	Option 2.
Based on the agreement in the last meeting, we understand that we should have priority to PC1/2/5. However, we would like to avoid excluding PC3.
We provided compromise in our paper (R4-2210192). This solution is to specify large TIB values when the relaxation is not enough with MPR only. Specifically, as a compromise of PC3 delta(TIB_peak), 5dB is applied when inter-band UL CA between single-CCs. In other cases, MBR values are referred.
We would like to set it as a starting point for PC3 after the discussion of PC1/2/5 is done. In addition, if it is difficult to specify it in Rel-17, we would like to clarify that it will be discussed in Rel-18.




Issue 2-1-7: R_overlap (=delta(TIB_spherical) - delta(TIB_peak)) for PC5
· Proposals
· Option 1: 0 dB
· Option 2: 0.5 dB
· Option 3: 0.7 dB
· Option 4: 1.0 dB
· Option 5: The relaxation for R_overlap should consider not only ideal simulation results, but also take implementation imperfections into account.
· Recommended WF
· 

	Company
	Comments

	vivo
	Based on our simulation, 0.7 dB (option 3) relaxation for common spherical coverage is needed, and we also support option 5, since for delta RIB some margin was incorporated.

	LG Electronics
	Support Option 2.

	Qualcomm
	Option 2/3/4 are reasonable. 
Our analysis used the same methodology as we did for PC3 in Rel-16 and includes implementation imperfections like impact of beam-squint inside each band, element radiation pattern change over frequency, different beam packing densities due to different directivities, different coverage regions, different packaging, etc. Perhaps a specific concern can be identified by proponent of the ‘implementation imperfections’ discussion.

	Xiaomi
	Option 4 and option 5 are OK, some margin should be kept based on the simulation.

	MediaTek
	In our understanding, “R_overlap” can be used for value discussion stage, and we will only have delta(TIB_spherical) & delta(TIB_peak) in the end.

	OPPO
	Option 4 and 5. And agree with MTK observation.

	Samsung
	Option 5 is our proposal as illustrated in R4-2208485. The ‘implementation imperfections’ here means that the two panels orientation may not be ideally the same. The misalignment between the physical orientations of the two panels impact FWA much more severe than handheld UE.
So we agree with vivo that the value could be 0.7+implementation margin, i.e. R_overlap can be around 1.5dB.
And also agree with MTK’s comment.

	Sony
	Options 2,3,4 are all acceptable to us, but option 3 seems a good compromise. We would also like to clarify that our simulation in R4-2207711 considers the practical antenna designs and form factors instead of simple ideal antenna models. In addition, we agree with Qualcomm that the same methodology has been adopted for Rel-16, and we don’t see the need to add additional implementation margin on deriving the core requirement. Finally, option 1 is also acceptable considering the very tight link budget in FR2 UL CA.

	Ericsson
	Option 2 as a compromise (the difference to e.g. Option 3 is negligible compared to tolerances).

	Apple
	Including implementation variations or imperfections is commonly done and should also be considered for this topic. Option 4 with option 5 should be considered.

	Huawei
	Prefer option 4 and 5. 

	Nokia
	Option 2

	DOCOMO
	Support Option 2 and 3.



Issue 2-1-8: R_overlap (=delta(TIB_spherical) - delta(TIB_peak)) for PC1
· Proposals
· Option 1: 0 dB
· Option 2: 0.5 dB
· Option 3: 0.7 dB
· Option 4: 1.0 dB
· Option 5: The relaxation for R_overlap should consider not only ideal simulation results, but also take implementation imperfections into account.
· Recommended WF
· 

	Company
	Comments

	vivo
	Option 2 and Option 5, similar reason to the previous issue.

	LG Electronics
	Support Option 2.

	Qualcomm
	Option 2/3/4 are reasonable. 
See QC comments to 2-1-7 for PC5. PC1 and PC5 are closely related and only differ in array size. Higher directivity in beams is typically compensated in a practical UE by higher beam packing density, so PC5 value for R_overlap can apply directly to PC1.

	Xiaomi
	Option 4 and option 5 are OK, some margin should be kept based on the simulation.

	MediaTek
	In our understanding, “R_overlap” can be used for value discussion stage, and we will only have delta(TIB_spherical) & delta(TIB_peak) in the end.

	OPPO
	Option 4 and 5. And agree with MTK observation.

	Samsung
	Same comment as previous issue on relaxation value.
And also agree with MTK’s comment.

	Sony
	Options 2,3,4 are all acceptable to us, but option 3 seems a good compromise. We would also like to clarify that our simulation in R4-2207711 considers the practical antenna designs and form factors instead of simple ideal antenna models. In addition, we agree with Qualcomm that the same methodology has been adopted for Rel-16, and we don’t see the need to add additional implementation margin on deriving the core requirement. Finally, option 1 is also acceptable considering the very tight link budget in FR2 UL CA.

	Ericsson
	Option 2 or 3 as a compromise value.

	Apple
	Similar to previous issue the implementation variations or imperfections should be considered as those are commonly included in other topics as well. Option 4 with option 5 should be considered.

	Huawei
	Option 4, 5. 

	Nokia
	Option 2

	DOCOMO
	Support Option 2 and 3.



Issue 2-1-9: R_overlap (=delta(TIB_spherical) - delta(TIB_peak)) for PC2
· Proposals
· Option 1: 0 dB
· Option 2: 2.0 dB
· Option 3: The relaxation for R_overlap should consider not only ideal simulation results, but also take implementation imperfections into account.
· Recommended WF
· 

	Company
	Comments

	LG Electronics
	Support Option 2 based on R4-2208584.

	Xiaomi
	propose not consider in R-17

	MediaTek
	In our understanding, “R_overlap” can be used for value discussion stage, and we will only have delta(TIB_spherical) & delta(TIB_peak) in the end.

	OPPO
	Option 3. And agree with MTK observation.

	Apple
	Similar to previous two issues.




Sub-topic 2-2: MPR
Issue 2-2-1: MPR
· Proposals
· Option 1: MPR is according to R4-2207635
· Option 2: Others
· Recommended WF
· Option 1


	Company
	Comments

	vivo
	Option 1 seems to make sense. 

	LG Electronics
	Support Option 1.

	Xiaomi
	Option 1

	Samsung
	Option 1

	Apple
	Thank you for the latest proposal on MPR. Last meeting the max() equation had a base MPR of 0.5dB which was removed in the updated version. Wanted to get a clarification on why it is not required anymore.

	Nokia
	Option 1

	Qualcomm
	Thank you Apple for your question. The reason is explained in the Annex our Tdoc (see section 5.1.2.1 in R4-2007635): ‘We had previously proposed a 0.5 dB minimum MPR for qualifying inequalities, but we no longer feel it is necessary after our latest refinements to the calculation methodology.’



Sub-topic 2-3: Configured transmitted power
Issue 2-3-1: Configured transmitted power
· Proposals
· Option 1: According to R4-2207635/R4-2207636 (previously endorsed)
· Option 2: According to R4-2207711
· Recommended WF
· TBD

	Company
	Comments

	vivo
	We prefer option 1 and no need to introduce this Pcmax as total UE power. If this parameter is only to avoid Scell dropping, RAN5 has given a possible solution in the test.

	Qualcomm
	We prefer the version in the endorsed CR. 
It would be good to understand what changes are needed to the wording in the existing endorsed draft CR rather than a re-write as proposed in 7711. 

	Xiaomi
	Option 1

	ZTE
	Option 1. Total UE power should not be introduced.

	OPPO
	Option 1.

	Samsung
	Option 1. Scell dropping is not applicable for IBM based inter-band UL CA. Currently inter-band UL CA assume only one CC for each band, with independent power control for each band, so it seems not necessary to introduce total configured power.

	Apple
	CR R4-2207636 introducing inter-band UL CA in FR2 considers as a framework power classes 1, 2 and 5. However, new UL configurations are introduced in Table 5.5A.3-1 without a note specifying that these UL configurations are not applicable to PC3. We think a note is necessary to clarify that these UL configurations are applicable to PC1, PC2 and PC5 only.

	Ericsson
	Option 2. The power control for UL CA is governed by the power control for each serving cell and the total configured power PCMAX for CA as specified in 38.213. For CA the RAN4 specifications should specify the maximum power PCMAX for all band combinations specified (38.213 refers to RAN4 specifications for each frequency range). While we support the gist of the endorsed CR, we note that PCMAX is not included in the specification of the maximum configured power. Hence the proposed changes of Option 2.
The PCMAX (total configured power) for CA should be set such that
1.	the EIRP and TRP for each serving cell c are met (including the ΔTIBP,n relaxation for the BC)
2.	hence the power prioritization (38.213) when the UE is power limited is only due to P-MPR per serving cell. 
The item 2 indicates the UE behavior when the UE is power limited, the ΔTIBP,n should indicate the UL coverage expected for a UE configured with CA. A smaller change to the endorsed CR to include PCMAX could suffice.


	Huawei
	Prefer the previously endorsed one.

	Nokia
	Option 1.



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

	R4-2207636
	CR to 38.101-2 FR2+FR2 ULCA Feature
UE UL CA requirements based on IBM
	Qualcomm, Nokia, Verizon, LGE, Sony, Ericsson
	Apple: CR R4-2207636 introducing inter-band UL CA in FR2 considers as a framework power classes 1, 2 and 5. However, new UL configurations are introduced in Table 5.5A.3-1 without a note specifying that these UL configurations are not applicable to PC3. We think a note is necessary to clarify that these UL configurations are applicable to PC1, PC2 and PC5 only.

	
	
	
	Qualcomm: There are no inter-band CA requirements for PC3, not sure why the note would be necessary. If this is majority view, the note is ok for us.

	
	
	
	

	
	
	
	

	
	
	
	

	R4-2210193
	CR to TS38.101-2 TIB for inter-band UL CA
	NTT DOCOMO, INC.
	

	
	
	
	

	
	
	
	



Summary for 1st round 
Open issues 
GTW agreement in 1.3.1 (copied from Chair’s meeting report) is applicable to UL CA regarding DeltaTib.
CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
R4-2207636 will be used as a baseline CR for PC1/2/5 and merge it with R4-2210193.
See 3.1 for all the first-round recommendation.
Discussion on 2nd round (if applicable)
· Review of revised CR drafts
· PC1/2/5 relaxations values (deltaTib)
· whether each PC (including PC2) is specified.
	Company
	Comments

	
	

	
	



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on FR2 CA relaxations
	Nokia
	

	
	
	

	
	
	



Existing tdocs
	T-doc number
	T-doc name
	Company
	Comments


	R4-2208545
	PC2 RF requirements for inter-band CA_n257A_n259A based on IBM
	LG Electronics, KT, LG Uplus
	Noted

	R4-2208546
	CR on FR2-1 PC2 in n259 for supporting PC2 CA_n257-n259
	LG Electronics, KT, LG Uplus
	withdrawn

	R4-2208644
	CR on FR2-1 PC2 in n259 for supporting PC2 CA_n257-n259
	LG Electronics, KT, LG Uplus
	Merged with R4-2207638

	R4-2207637
	On delta(RIB) for n258+n261 DL inter-CA
	Qualcomm Incorporated
	Noted

	R4-2207638
	CR to 38.101-2: FR2+FR2 IBM DLCA for PC1/2/5
	Qualcomm, Nokia, Verizon, LGE
	Revised

	R4-2207710
	UE DL requirements for IBM
	Sony, Ericsson
	Noted

	R4-2208309
	Discussion on UE relaxation values for inter-band DL CA for CA_n258-n261
	MediaTek Beijing Inc.
	Noted

	R4-2208484
	EIS requirements for IBM based DL CA_n258-n261
	Samsung
	Noted

	R4-2208607
	Discussion on requirements of n258-n261
	vivo
	Noted

	R4-2208682
	Discussion on relaxation value FR2 inter-band UL CA
	ZTE Corporation
	Noted

	R4-2208683
	Discussion on IBM inter-band DL CA_n258-n261
	ZTE Corporation
	Noted

	R4-2208750
	Introduction of requirements for DL inter-band CA for CA_n258-n261
	Ericsson, Sony
	Merged with R4-2209106

	R4-2208862
	Discussion on delta RIB for CA_n258-n261 based on IBM
	Xiaomi
	Noted

	R4-2209106
	Addition of downlink CA_n258-n261 configuration
	Nokia, Qualcomm Inc
	Revised

	R4-2209321
	UE relaxation for CA_n258-n261 with IBM
	Apple
	Noted

	R4-2209427
	R17 FR2 Inter-band DL CA requirements for n258+n261
	OPPO
	Noted

	R4-2207635
	On MPR and delta(TIB) for FR2+FR2 ULCA
	Qualcomm Incorporated
	Noted

	R4-2207636
	CR to 38.101-2 FR2+FR2 ULCA Feature
	Qualcomm, Nokia, Verizon, LGE
	Revised

	R4-2207711
	UE UL CA requirements based on IBM
	Sony, Ericsson
	Noted

	R4-2208311
	Discussion on inter-band UL CA for PC1 CA_n260-n261 and PC5 CA_n257A-n259A
	MediaTek Beijing Inc.
	Noted

	R4-2208485
	EIRP requirements for IBM based UL CA for FWA
	Samsung
	Noted

	R4-2208606
	Discussion on FR2 inter-band UL CA
	vivo
	Noted

	R4-2208863
	RF requirements for inter-band UL CA_n260-n261 and CA_n257-n259 based on IBM
	Xiaomi
	Noted

	R4-2209429
	R17 FR2 Inter-band UL CA requirements
	OPPO
	Noted

	R4-2210192
	TIB for inter-band UL CA with IBM
	NTT DOCOMO, INC.
	Noted

	R4-2210193
	CR to TS38.101-2 TIB for inter-band UL CA
	NTT DOCOMO, INC.
	Merged with R4-2207636




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

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-211xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-211xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-211xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	WF on FR2 CA relaxations
	Nokia
	
	

	
	CR to 38.101-2: FR2+FR2 IBM DLCA for PC1/2/5
	Qualcomm, Nokia, Verizon, LGE
	
	

	
	Addition of downlink CA_n258-n261 configuration
	Nokia, Qualcomm Inc
	
	

	
	CR to 38.101-2 FR2+FR2 ULCA Feature
	Qualcomm, Nokia, Verizon, LGE
	
	



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

	
	
	



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)
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