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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: General
Companies’ contributions summary
	T-doc number
	T-doc name
	Company
	Proposals / Observations

	R4-2200699
	TR38.851 v0.3.0
	Nokia, Nokia Shanghai Bell
	Updated version of TR



Open issues summary
Sub-topic 1-1: Updated version of TR
Issue 1-1-1: Is updated TR agreeable
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· Yes

	Company
	Comments

	XXX
	

	Samsung
	Option 1: Yes

	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
	Comments collection

	R4-2200699
	TR38.851 v0.3.0
	Company A

	
	
	

	
	
	

	
	
	

	
	
	



Summary for 1st round 
Open issues 
None
CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CR/TP name
	CRs/TPs Status update recommendation  

	R4-2200699
	TR38.851 v0.3.0
	Agreeable



Discussion on 2nd round (if applicable)
Not needed.
Topic #2: 6.4.2.1 Inter-band DL CA requirements
Companies’ contributions summary
	T-doc number
	T-doc name
	Company
	Proposals / Observations

	R4-2200361
	Sensitivity requirements for inter-band CA with CBM
	NTT DOCOMO, INC.
	Proposal 1: The sensitivity requirements for inter-band CA with CBM is divided according to the UE architecture. This is alternative proposal to advance the discussion. As the sensitivity requirements for single-chain, simultaneous sensitivity concept is applied. On the other hand, as the sensitivity requirements for multi-chain, IBM requirements are reused.
Proposal 2: The criteria are needed to determine which requirement to apply. Our recommendation is how to specify the applied requirements for each band combination. That is, it is specified for each band combination that whether single-chain is feasible. If it is only multi-chain, IBM requirement will be applied for this band combination.
Proposal 3: It is also possible to notify the RF configuration by using new capability (ChainType= {Multi, Single, Both}). IBM requirement is applied for "Multi" UE, and simultaneous sensitivity concept is applied for "Single" UE. The above Proposal 1 is only applied for "Both" UE.



Open issues summary
Sub-topic 2-1: Sensitivity related aspects
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1-1: The sensitivity requirements for inter-band CA with CBM is divided according to the UE architecture.
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Qualcomm
	No

	Samsung
	It seems this proposal is conflicted with previous agreement that CBM requirements should accommodate both single-chain and multi-chain architecture. Moreover, divided requirements per UE architecture will make the specification fragmented. So we prefer option 2 unless there is critical issue identified.

	Xiaomi
	Option2
In the discussion for inter-band CA with CBM within the same frequency group, it was agreed the requirements should be defined in such manner that both single chain and multi chain architectures are possible. For inter-band CA with CBM between different frequency groups, the requirements should be defined agnostic of the RF chains.

	OPPO
	Option 2, although define requirements according to UE architecture would be precise, it was already agreed that “define CBM requirements in such manner that both single chain and multi chain architectures are possible”. In other words, one requirement applies to both architecture.

	LG Electronics
	Support Option 2(No) based on, 
the agreement in RAN4#100-e 
· The capability to indicate whether the UE support CBM under multi-chain architecture is not introduced.
the agreement in RAN4#99-e 
RAN4 agrees to define CBM requirements in such manner that both single chain and multi chain architectures are possible

	vivo
	Option 1, for single-chain the “simultaneous sensitivity” is reasonable but for multi-chain, PSD condition of IBM is preferred.

	ZTE
	Option2: No
It was agreed that the capability to indicate whether the UE support CBM under multi-chain architecture is not introduced.

	MediaTek
	We are open for this. No matter to divide to different requirements or not, we think we shall have clear picture and consensus on what UE architecture is feasible, and then, consider the feasible UE architecture assumption(s) for corresponding requirement(s) discussion.

	DOCOMO
	We support Option 1 as one of the ideas to reach an agreement on the PSD difference of sensitivity requirements for CBM UE.
We understand that this proposal may not be in line with previous some agreements. However, we believe this proposal can resolve the reasonable concerns raised regarding the PSD discussion. If you are concerned about categorizing by RF architecture type (*1), we can also choose to categorize by specific frequency separation (*2), kind of band combination (*3), or capability for acceptable PSD difference (*4). It is possible to choose a categorization method that is in line with previous agreements, but we think that we should choose the most appropriate categorization method.

For example:
(*1) Apply IBM-based requirements if capability indicates multi-chain architecture.
(*2) Apply IBM-based requirements if frequency separation between CCs is 6GHz or wider.
(*3) Apply IBM-based requirements to certain band combination if it is specified in the 3gpp specification.
(*4) Apply IBM-based requirements if capability indicates that UE can support CA with a large PSD difference.

	Sony
	Option 2: No. We understand the intention behind the proposal, but we think we should try to avoid further fragmenting the specification. We are open to selecting one architecture to derive the requirement in RAN4, but it is up to UE vendors to choose which architecture they would like to use in the commercial devices as long as they can meet the requirements.

	Ericsson
	Option 2: there is no need for a capability unless there is a significant difference in performance or the functionality is different for a supported combination. The minimum performance requirements should be set to ensure basic performance in the field; a UE implementation compliant with these should be allowed regardless if single- or multi-chain. 

	Nokia
	Option 2:No. It has been agreed not to introduce UE capability for single and multichain UE.

	Apple
	Since RAN4 agreed to define CBM requirements in such a manner that both single chain and multi-chain architectures are possible, then the sensitivity requirement should be defined such that none of the architecture is precluded

	Huawei
	We think that the requirements should be applicable for different UE architectures, but conditions for applying the requirements could be different. 



Issue 2-1-2: It is specified for each band combination that whether single-chain is feasible. If it is only multi-chain, IBM requirement will be applied for this band combination.
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Qualcomm
	[Yes]. 
Architecture may not need to be explicitly called out in the specification, but we are open to the intent of this proposal. If there is consensus on infeasibility of single-chain for some band combinations, requirements for those combinations can reflect that. This scheme would need capability of 2-1-2 to be defined, so networks is aware.

	Samsung
	This issue depends on Issue 2-1-1
Even for multi-chain, IBM requirements for the same band combination could not be directly applied as requirement relaxation should be considered due to performance degradation by common beam management

	Xiaomi
	Option2
CBM can also be implemented by only multi-chain, I’m not clear why it is to judge IBM requirements will be applied just from the band combs are implemented only by multi-chain. Which requirement will be applied should depends on the UE capability, IBM, CBM or both. 

	OPPO
	Option 2. Understand the intention, however, single chain or multi chain is UE implementation choice for CBM, it is difficult to say whether a band combination cannot apply single chain or not. Therefore, requirements should cover both kind of implementation.

	LG Electronics
	Need to discuss based on the previsous RAN4 agreements.

	vivo
	If the “IBM requirement” here only refer to the PSD condition, we prefer option 1. In our understanding, even for the multi-chain CBM UE, the requirement, e.g., REFSENSE, spherical coverage, etc., is quite different from IBM.  

	ZTE
	Option2: No
It was agreed that the capability to indicate whether the UE support CBM under multi-chain architecture is not introduced. Architecture may not need to be explicitly in the specification

	MediaTek
	We think there are two sub-issues here:
1. We think it is reasonable to preclude single chain assumption for different frequency groups, for example. So far, we didn’t see company share it is feasible based on state-of-the-art.
About exact CBM requirement “value”, it shall be FFS, because there are still differences between IBM and CBM, even if the UE architecture assumption is both multi-chain.

	DOCOMO
	We support Option 1 as one of the ideas to reach an agreement on the PSD difference of sensitivity requirements for CBM UE. Please see our comments of Issue 2-1-1.

	Sony
	Option 2 No. as long as UE can meet the requirement, it should be up to UE vendors to select which architecture it would like to adopt. However, we are open to selecting different architecture for different band combinations to derive the requirement and/or apply the IBM requirements.

	Ericsson
	Option 2: ideally, a UE not compliant with the minimum requirements for a band combination should not indicate support for this BC, regardless of implementation. The architecture should not be specified: if performance with a single-chain implementation is not adequate for a certain band combination, then the requirements should not be based on this implementation (as a reference receiver).


	Nokia
	Option 2

	Apple
	Option 2. The IBM requirement cannot simply be re-used for CBM multi-chain architecture due to the different on the BMRS between IBM and CBM as described in our contribution (R4-2200439).

	Huawei
	Option 2. Both architectures can be considered for CBM based on previous agreement. Whether feasible or not for a specific UE implementation can be considered via capability indication. 



Issue 2-1-2: Define (ChainType= {Multi, Single, Both}) UE capability
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Qualcomm
	Yes. 
This type of capability can be useful for the network to optimize which CBM UEs should be configured for inter CA. The capability is better justified based on ability of UE to withstand high PSD difference, rather than explicit architecture. We are open to discussing this idea further.

	Samsung
	This issue depends on Issue 2-1-1
And generally speaking we are not positive to declare UE architecture as UE vendor.

	Xiaomi
	Option2
If the requirements will be defined agnostic of UE architecture no matter for IBM or CBM, it is unnecessary to report the chain type. 

	OPPO
	Option 2, with the understanding of Issue 2-1-1 and 2-1-2, there is no need to define chain Type, especially RAN4 already agreed that “define CBM requirements in such manner that both single chain and multi chain architectures are possible”, i.e. chain Type is not been distinguished by requirements.

	LG Electronics
	Option 2 (No) based on the agreement in RAN4#100-e 
· The capability to indicate whether the UE support CBM under multi-chain architecture is not introduced.


	vivo
	Option 2, we have discussed this issue before and the agreement is No. Instead, maybe we can discuss for each band combination whether it belongs to same frequency group or different frequency group. For same frequency group, both single-chain and multi-chain is feasible, so “simultaneous sensitivity” is preferred. For different frequency group, only multi-chain is feasible, so IBM PSD condition can be reused.

	ZTE
	Option2: No
It was agreed that the capability to indicate whether the UE support CBM under multi-chain architecture is not introduced.

	MediaTek
	We are open for this. Technically, we may need to consider if it is enough and what does it mean for network operation.

	DOCOMO
	We support Option 1 as one of the ideas to reach an agreement on the PSD difference of sensitivity requirements for CBM UE. Please see our comments of Issue 2-1-1.

	Sony
	Option 2: No. as we discussed in Issue 2-1-1, We are open to selecting one architecture to derive the requirement in RAN4 but it is up to UE vendor to choose which architecture they would like to use in the commercial devices as long as they can meet the requirements. With saying that, we don’t think new capability is needed.

	Ericsson
	Option 2. See comments to earlier items. Capability indication of UE architectures are less useful in general.


	Nokia
	Option 2 as per previous agreement.

	Apple
	We are open to the introduction of “both” for the UE capability, but further details need to be discussed.

	Huawei
	Option 2.



Sub-topic 2-2: Beam mapping accuracy
Issue 2-2-1: How the beam mapping accuracy is addressed
· Option 1: No need to consider its impact
· Option 2: The degradation due to phase error between different Rx chains should be incorporated in ΔRIB,P,n and ΔRIB,S,n
· Option 3: Others
	Company
	Comments

	XXX
	

	Qualcomm
	Option 3 - Can consider impact but what mechansims to consider needs discussion. 
We used option 2 in our analysis, but this was to capture the impact of inexact overlap in coverage of the two bands in a practical implementation. We assumed that implementations would use components suitable for the task – for CBM, the key new RF challenge is inter-band ‘beam mapping’, so the UE must be designed around this requirement. The design challenge includes not only phase shifter quality, but also how to ensure beam shape similarity across bands.
If an implementation uses phase shifters with low repeatability for example, it must compensate in some other aspect of their design, like having better single band spherical coverage than required. Moreover, phase shifter related uncertainty was already part of the single band spherical coverage consideration and using it for common coverage may be double counting. 

	Samsung
	Beam mapping accuracy as one of the most contributor forΔRIB,P,n and ΔRIB,S,n should be considered in the CBM relaxation value derivation.

	Xiaomi
	I think the impact of beam mapping accuracy come from between different Rx chains based on CBM no matter the inter-band CA within the same frequency group or between different frequency groups. Therefore, it should be discussed together with the relaxation requirements for CBM, don’t need to be discussed separately. 

	OPPO
	Option 2. The beam mapping accuracy is one of the performance degradation factors that need to be accounted in CA requirements. Similar as QC commented, it is difficult to generate beams same shape for the two bands, and this cause the peak and spherical performance loss.

	vivo
	Option 2, one possible way for the multi-chain CBM UE to select the beam without BMRS is to select the same beam index as the CC with BMRS. However, the phase coherence may hard to maintain between different Rx chain, and the spherical coverage and REFSENSE will be impacted. Our preliminary simulation result shows that 2.5 dB degradation for spherical coverage and 1.5 dB for peak EIS will occur based on the phase error ~ N (0, 102). 

	MediaTek
	We think it is basically reasonable to consider different loss factors; and incorporate them to one final relaxation value sounds simpler. We may discuss the impact(s) duringΔRIB,P,n and ΔRIB,S,n discussion.

	DOCOMO
	We can accept to consider impact if it is needed.

	Sony
	Option 3. We think this could be discussed if we agree to define certain band combinations based on multi-chain CBM UEs. However, there is no need to make a specific agreement right now by itself. 

	Ericsson
	Option 3: depends on the requirements adopted. The current IBM requirements for REFSENS adopted for CBM already implies a reduction of coverage by 40% compared to the non-CA case.

	Apple
	Option 2. Multi-chain architecture with CBM has independent phase shifters, such that the calculated coefficients for the beamforming weight from one of the phase shifters will have to apply to the other phase shifter. This will cause a calibration error when considering the independent chains with the CBM configuration that will contribute to the beamforming degradation, thus the degradation should be considered for the derivation of ΔRIB,P,n and ΔRIB,S,n.

	Huawei
	Options other than option 2 can also be considered. 


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

	
	
	Company A

	
	
	Company B

	
	
	

	YYY
	
	Company A

	
	
	Company B

	
	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Issue 2-1-1: The sensitivity requirements for inter-band CA with CBM is divided according to the UE architecture.

	This was discussed extensively in GTW. Majority of the companies wanted to keep the earlier agreement to define CBM requirements in such manner that both single chain and multi chain architectures are possible.
Tentative agreements: 
None. 
Recommendations for 2nd round:
No further discussion is needed because there is no consensus to revisit earlier agreement.

	Issue 2-1-2: It is specified for each band combination that whether single-chain is feasible. If it is only multi-chain, IBM requirement will be applied for this band combination.
	This is somehow coupled with previous issue which is not pursuit. Nevertheless quite many companies are against the proposal.
Tentative agreements: 
None.
Recommendations for 2nd round: 
Concentrate to requirements itself to get the CBM feature stable.

	Issue 2-1-2: Define (ChainType= {Multi, Single, Both}) UE capability

	Again, this is somehow coupled with 2-1-1 issue which is not pursuit. Furthermore there is earlier agreement on not introducing this signaling.
Tentative agreements: 
None.
Recommendations for 2nd round:
No further discussion is needed because there is no consensus to revisit earlier agreement.

	Issue 2-2-1: How the beam mapping accuracy is addressed
	Issues is acknowledged. Many companies felt impact should be considered for the derivation of ΔRIB,P,n and ΔRIB,S,n.
Tentative agreements: 
The beam mapping accuracy will be part of ΔRIB,P,n and ΔRIB,S,n discusson.
Recommendations for 2nd round:
Not needed.





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

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



Discussion on 2nd round (if applicable)
Not needed.
[bookmark: _Hlk93048765]Topic #3: 6.4.2.1.1	CA configurations within the same frequency group based on CBM
Companies’ contributions summary
	T-doc number
	T-doc name
	Company
	Proposals / Observations

	R4-2200940
	Discussion on introducation of Fs, inter_CBM
	vivo
	Proposal 1：The △Rib of inter-band CA with CBM is not necessary to be associated with Fs, inter_CBM. Instead, it can be based on the relaxation of worst case only, just like IBM.
Proposal 2: The Fs table in intra-band CA can be reused for CBM to indicate the hardware limitation, and when inter-band CA UE indicate the Fs, no additional EIS relaxation is required as compromise. 
Proposal 3: Introduce Fs, inter_CBM to indicate addition DL spectrum that suffer from the hardware limitation, and the performance degradation based on UE implementation will be reported together.

	R4-2200362
	UE capability for CA within same frequency group with CBM
	NTT DOCOMO, INC.
	Proposal 1: For FR2 inter-band CA within same frequency group with CBM, introduce a new capability to indicate the frequency separation and the required EIS relaxation value, where
· If the actual frequency separation is larger than the indicated one, additional EIS relaxation can apply.
· If the actual frequency separation is equal to or smaller than the indicated one, additional EIS relaxation does not apply.
· If UE supports an inter-band CA, UE can support the CA configuration with any frequency separation.

	R4-2200466
	UE requirements for CBM for the same frequency group 
	Sony, Ericsson
	Proposal 1: The core requirement of both CBM and IBM apply to a UE that can support both IBM and CBM. 
Proposal 2: A core requirement should be specified for both cases, and the conformance test reduction for UE that supports both IBM and CBM can be further discussed once the core requirements are established.
Proposal 3: Define CBM UE requirement per band combination in the same way as IBM Ues. 
Proposal 4: Do not introduce the Fs_inter for inter-band CA in FR2. 
Proposal 5: RAN4 shall define the requirement of CBM Ues within the same frequency group based on an example band in Rel-17, e.g., n258+261 

	R4-2200554
	Discussion on CBM based inter-band DL CA within same frequency group
	LG Electronics
	Proposal 1: Introduce “Fs_Inter_CBM” for CBM based inter-band DL CA within the same frequency group.
Proposal 2: Define delta_RIB of 2.5dB for CBM based band combination of n258-n261.

	R4-2200579
	Reference signal and Fs_intern_CBM of FR2 inter-band DL CA within same frequency group based on CBM
	MediaTek Beijing Inc.
	Proposal1: Introduce “Fs_Inter_CBM” for inter-band DL CA based on CBM within the same frequency group. 
Proposal2: LS to RAN2 to raise the requirement on “Fs_inter_CBM”.
Proposal3: No additional EIS relaxation specific for frequency separation factor is acceptable, while ”Fs_inter_CBM” is introduced.


	R4-2200939
	Discussion on CBM within same frequency group
	vivo
	Proposal 1: No need to specify the BMRS side condition for CBM and only inform RAN5 than the BMRS type is same as IBM, and the BMRS side condition for CBM can be discussed in future release if needed.
Proposal 2: The “simultaneous sensitivity” PSD condition can only be applied to CBM within same frequency group.

Proposal 3: A principle to distinguish same frequency group and different frequency group may be needed.
Proposal 4: Considering the interest from operator, the requirement for n258-n261 should be completed.
Proposal 5: The analysis for common spherical coverage of multi-chain UE should only be based on the panels having similar orientation. 
Proposal 6: For multi-chain CBM UE, the impact of beam mapping accuracy which is caused by phase error between different Rx chain need to be nalysed.   
Proposal 7: For CBM with n258-n261, relaxation of each band for the requirement of spherical coverage is shown in Table 2: 
Table 2: ΔRIB,S,n EIS spherical coverage requirement relaxation for inter-band CA for power class 3 with CBM
	NR CA band combination
	NR band
	ΔRIB,S,n (dB)

	n258-n261
	n258
	4.7

	
	n261
	4.7


Proposal 8: For CBM with n258-n261, relaxation of each band for the requirement of REFSENSE is shown in Table 4: 
 Table 4:  ΔRIB,P,n reference sensitivity relaxation for inter-band CA for power class 3 with CBM
	NR CA band combinations
	NR band
	ΔRIB,P,n (dB)

	CA_n258-n261
	n258
	3.6

	
	n261
	3.6




	R4-2201275
	R17 FR2 CBM inter-band DL CA
	OPPO
	Proposal 1:               It is proposed to consider following package as a compromise of Fs_inter
· Fs_inter is not introduced as a capability
· Delta_RIB together with EIS relaxation for Fs_inter are defined
Observation 1:         CBM within same freq group may face larger interference from the other CC than above CA_n260-n261 case.
Proposal 2:               It is proposed to define 1.5dB for Fs_inter factor and 1dB for less blocking isolation factor for 28GHz+37GHz CBM band combinations comparing to Rel-16 IBM relaxation, i.e.
· 6dB for n260+n261, and for n258+n260
Proposal 3:               For common spherical coverage, same relaxation as peak EIS can be defined for CBM inter-band case.
Proposal 4:               Wait for the operator demands before defining requirements for band combinations within same frequency group. And the conclusions up already achieved can be captured in TR.

	R4-2201337
	Discussion on CBM for FR2 Inter-band DL CA
	ZTE Corporation
	Proposal:  Not include n258+n261 for CBM Inter-band CA requirements.

	R4-2201968
	On delta(RIB) for n258+n261 DL inter-CA
	Qualcomm Incorporated
	Proposal 1: ‘Fs_inter’ shall not be defined for inter-band CA.
n258+n261:
Proposal 2: For DL CA for n258+n261, delta(RIB_spherical) is [3.5] dB for IBM, and [4.5] dB for CBM
Proposal 3: For DL CA for n258+n261, delta(RIB_peak) is [2.0] dB for IBM, and [2.5] dB for CBM



Open issues summary
Sub-topic 3-1: Fs_Inter
Issue 3-1-1: Fs_Inter capability
· Proposals
· Option 1: Is introduced 
· Option 2: Is introduced. No additional EIS relaxation specific for frequency separation factor is acceptable,
· Option 3: Introduce Fs_inter_CBM with MSD_Fs_inter_CBM = {2dB, 4dB, 6dB, 8dB, …} to indicate addition DL spectrum that suffer from the hardware limitation
· Option 4: Is not introduced
· Option 5: Is not introduced but Delta_RIB together with EIS relaxation for Fs_inter are defined
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Qualcomm
	Option 4 or option 5: 
In our proposal, delta(RIB) is determined for the worst case frequency separation in case of L+L band combinations where single-chain implementations can be made to work under some conditions.

	Samsung
	If the requirement relaxation without Fs_inter is not too large to afford, then we would prefer not to introduce Fs_inter.
Based on the analysis in R4-2201968, it seems that the relaxation value would not be too high even Fs_inter is not introduced. If so, it seems Fs_inter is not necessary.

	Xiaomi
	The intention of introducing the Fs_inter capability is to support  multi-CC in multi-band through the single-chain architecture of single band multi-CC. For example, whether the UE supporting intra-band NC CA (CA_n260A-n260, the frequency range is 3GHz) can extend to 6.5 GHz frequency range to support inter-band CA CA_n259-n260 from both of RF and baseband implementation. If it can extend no any limitation, it is unnecessary to introduce this capability. If it can just implement inter-band CA (CA_n259-n260) partially by single chain no matter from RF or baseband implementation, the capability is necessary to introduce. Therefore, RAN4 should first discuss the feasibility to support inter-band CA within the same frequency group by single-chain without any limitation.

	OPPO
	Option 5. 
Fs_inter concept is similar as the Fs concept in intra-band non-contiguous. The EIS relaxation approach for intra-band non-contiguous CA operation (as below figure) can be defined in addition to the delta_RIB to accommodate the max receive BW restriction for inter-band CBM UE. 
In this approach, the relation between EIS relaxation and aggregated CBW is fixed. UE shall support the whole aggregated CBW.
[image: ]

	LG Electronics
	Support Option 1. We’re open on EIS relaxation related to ‘Fs_inter_CBM’.

	vivo
	We prefer consider option 3 as compromise for this controversial issue. The NW can get full picture of UE and let NW make the decision whether the degradation is acceptable.

	ZTE
	Option 4 or option 5

	MediaTek
	We are open for Option 1 or 2 or 3. The option group is similar like “introduce Fs_inter w/ relaxation or not”
For Option 5, we worry the Delta_RIB would be very large for large Fs, if we only rely on Delta_RIB.
Moreover:
1. “fractional BW” is not equal to “active CC frequency separation” from UE implementation view.
Operator’s demand is shown on Fs_inter. We believe it’s good to let FR2 UE users have more chance to enjoy FR2 network w/ inter-band CA operation.

	DOCOMO
	We support Option 3, 4, and 5.
We prefer to keep inter-band CA principle where if a UE indicates to support a certain band combination, the UE should support any frequency separation within the CA. So, option 4 and 5 is better to us.
On top of that, we propose option 3 as compromised solution. Option 3 is proposing to keep the inter band CA principle and to introduce the new capability to indicate EIS relaxation value. The motivation is to take care about the concerns on UE implementation difficulty due to large frequency separation.

	Sony
	Option 4 No. We think the performance degradation with large frequency separation can be addressed when we derive the requirement for each band pair considering the worst-case scenario (e.g., 4.1 GHz frequency separation for n258+n261), so that different UE implementations can be covered. Therefore, we don’t see the need to introduce the Fs.

	Ericsson
	Option 4. A UE should not indicate support for a BC if not functional for all carrier frequency separations. Minimum requirements for a BC could possibly depend on frequency separation if really needed and the dependence is significant.

	Nokia
	Option 4 or 5.

	Apple
	Option 5.

	Huawei
	Option 1 or 2. The Fs_Inter capability reflects the UE implementation ability, which is similar to intra-band NC CA. Open to have some relaxation for the capability. 



Issue 3-1-2: If Fs_Inter is defined how value range is defined
· Proposals
· Option 1: Use same values as intraband non-contiguous CA (Fs)
· Option 2: Dedicated Fs_Inter_CBM CA values are need
· Recommended WF
· TBA

	Company
	Comments

	OPPO
	If defined, Option 2 maybe more flexible.

	LG Electronics
	Preference is option 1 with some extended values compared with intra-band NC CA.

	vivo
	Option1, in our understanding, the Fs and Fs,inter should be same due to the same architecture.

	MediaTek
	We don’t have strong view on these two options, use “intraband non-contiguous CA (Fs)” values could be reference.

	Apple
	Option 2. The intra-band CA CA can be used as reference, but the frequency separation needs to be extended, since the maximum frequency separation for inter-band CA goes beyond 2400 MHz.

	Huawei
	Option 1. At least the separation frequency range should cover those for NC CA. 



[bookmark: _Hlk93048800]Issue 3-1-3: If Fs_Inter is defined, shall RAN4 LS to RAN2?
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA

	Company
	Comments

	OPPO
	If defined, Option 1.

	LG Electronics
	Support Option 1

	vivo
	Option 1, related signaling work in RAN2 should be triggered. 

	MediaTek
	Option 1: Yes. We shall ask RAN2’s help on follow-up about signaling.

	Huawei
	Support option 1.



Sub-topic 3-2: Requirement setting within same f-group
Issue 3-2-1: How CBM requirements are defined
· Proposals
· Option 1: per band combination
· Option 2: per frequency separation
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Qualcomm
	Option 1. 
It is sufficient to define one pair of delta(RIB) over all possible inter-band CA configurations. Our proposal does so for n258+n261 for example, based on worst case frequency separation.

	Samsung
	Support Option 1: per band combination
Option 2 will lead to two totally different sets of requirements for CBM. Previously it has been agreed that IBM requirement framework apply to CBM, where per frequency separation is not considered.

	Xiaomi
	Option 1.
The requirements for CBM has been agreed to use the same framework with IBM, and just need define the relaxation value per band combination separately, it don’t need to re-discuss.

	OPPO
	Option 1 and Option 2. Generally, requirements are per band combination, although numbers could be same for different band combinations. If the EIS relaxation for Fs_inter in Issue 3-1-1 is agreed, i.e. frequency separation based relaxation, then Option 2 also needed.

	vivo
	Option 1, the CBM requirement should be defined based on the worst case, i.e., per band combination. If the Fs, inter is defined, for the requirement within the frequency separation, no relaxation is expected and when the spectrum exceed the frequency separation, the degradation will be reported together just like the option 3 in issue 3-1-1 

	ZTE
	Option 1. RF framework of IBM is applied to CBM.

	MediaTek
	The discussion is related to whether to introduce Fs_inter or not.
If “per band combination“ means only one relaxation value for each band combination, we worry the relaxation value would be large.
Technically, we understand the performance degradation is related to frequency separation. However, we are open on how to implement it in spec. For example, we even can define it for each band combination, and with relaxation table based on frequency relaxation.

	Sony
	Option 1 per band combination. From the network perspective, both CBM and IBM are inter-band CA UE with different beam management capabilities, so it is better to align the framework of requirement between CBM and IBM so that the network can interpret the UE performance easier.  

	Ericsson
	Option 1. The requirements should be specified for a band combination supported by the UE and apply for any carrier assignment (frequency separation).

	Nokia
	Option 1

	Apple
	For CBM the SCell beam performance is degraded depending on the frequency separation, so if Option 1 is agreed then the worst-case frequency separation needs to be considered. Whereas for the Option 2 case, a further granularity depending on the frequency separation would have to be introduced (similar as in intra-band NC CA case).

	Huawei
	Option 1. The requirements should be based on band combination, and that is the basis for determine the separation capability if introduced. 



Issue 3-2-2: RAN4 shall define the requirement of CBM UEs within the same frequency group based on an example band in Rel-17 using n258+261 
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Qualcomm
	Option 1. 
It is important to leverage the collective knowledge of RAN4 on this topic to specify requirements for the example band. The alternative is consuming the entire work phase of a future release repeating the same arguments.
We are ok to capture in TR rather than 38.101-2 if there is clear understanding that the contents of the TR for this band pair can be transferred to the spec. when operator need arises.

	Samsung
	Support o	Option 2: No
When define FR2 inter-band CA requirements, both same frequency group and different frequency group are involved to define general requirements in a future-proof manner. However, for detailed band combination, RAN4 has rules on this and should be based on operator request.
What’s more, when introducing a new FR2 inter-band CA band combination, we prefer to have IBM requirements ahead of CBM requirements. It is not expected situation that UE has to support a band combination with CBM only because of there is no IBM requirement yet.

	Xiaomi
	Option2
The specific band combination should be based on Operators’ requests. Firstly, there is no request on CA_n258-n261, secondly, there is also no IBM requirements for the case. Thirdly, we can’t judge whether CA_n258-n261 is the worst case between the same frequency group. If the operator’s first request is CA_n259-n260 (total frequency range is 6.5 GHz) not CA_n258-n261(total frequency range is 4.1 GHz), I’m not sure whether it can refer the example band combination, perhaps it needs to be revisited inevitably. 

	OPPO
	Option 2 but ok with Option 1.

	LG Electronics
	Support Option 1. Preference is to specify TS 38.101-2 in addition to TR. The reason is that if the RF requirement of CBM UE is not defined in TS 38.101-2, it can impact RRM requirements in TS38.133. For alignment of both spec, our preference is Option 1.

	vivo
	Option 1. At least the requirement of n258+n261 can be captured in TR for information.

	ZTE
	Current Option 2: No. We didn’t see the operator has interesting. 
In addition, we think some of the other Rx requirements of inter-band CA, such as in-band blocking, may not apply for n258+n261 combs due to band n258 is immediately adjacent to band n261. It may need to discuss whether or not inter-band CA requirements can be applied to this band combination. 

	MediaTek
	Option 2: No
There is clear WID Objective about this, we shall follow RAN plenary’s decision. We didn’t see operator demand on n258+n261 CBM so far.

“Define UE requirements for inter-band CA within the same freq. group (e.g. 28GHz + 28GHz) and between different freq. groups (e.g. 28GHz + 37GHz) for common beam management (CBM) based on requested band combinations”

	Sony
	Option 1 Yes. With the momentum we have in RAN4 currently (which is also accumulated from the last two years), we should try to consolidate the CBM requirement for one band pair. However, we have no strong opinion whether to capture it in TS or TR. 

	Ericsson
	Option 1, the example band combination is relevant for several regions and allows specification of a complete framework.

	Nokia
	Preferable option 1 but we understand the reasoning for option 2 as no operator request. Option 1 mau not happen anyways are Fs_inter seems to be show stopper.

	Apple
	Option 2.

	Huawei
	The general requirements are not based on specific band combination. The example band combination can be used to derive the band combination specific  requirements. 



Issue 3-2-3: delta_RIB,s for CBM based band combination of n258-n261
· Proposals
· Option 1: 2.5 dB
· Option 2: 4.5 dB
· Option 3: 4.7 dB
· Option 4: 3.5 dB
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Qualcomm
	[Option 4]
Seems like a middle value in the range.

	OPPO
	Option 2 or 3 are ok.

	LG Electronics
	Support Option 1 considering the frequency separation is less than inter-band CA and can be larger than intra-band NC CA.

	vivo
	We support option 3, 4.7 dB, and our analysis is as follows:
	NR CA band combinations
	NR band
	Influential factors
	ΔRIB,S,n (dB)
(Single-chain)
	ΔRIB,S,n (dB)
(multi-chain)

	n258-n261
	n258
	Beam squint 
	1.5 
	0

	
	
	Beam mapping accuracy
	0 
	2.5

	
	
	common spherical coverage  
	1.5
	1.5

	
	
	MBR
	0.7
	0.7

	
	
	summary
	3.7
	4.7

	
	n261
	Same as n258
	3.7
	4.7


We propose the impact of beam mapping accuracy should be evaluated.

	MediaTek
	The discussion is related to “whether to introduce Fs_inter or not”, and also “per band combination / per frequency separation etc”

	Sony
	Support option 4 as the proponent.  However, we are also open to discussing different technical factors at this stage but think we should confine the total relaxation to ensure a practical network coverage. 

	Ericsson
	Option 4 as proponent.

	Apple
	Option 4

	Huawei
	Option 2. 



Issue 3-2-4: delta_RIB,2 for CBM based band combination of n258-n261
· Proposals
· Option 1: 2.5 dB
· Option 2: 3.6 dB
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Qualcomm
	Option 1 
Option 2 is derived based on a generous allowance for ‘beam mapping accuracy’.

	OPPO
	The Issue is for “delta_RIB,p” ? If it is, then Option 2.
Option 1 seems considered the MBR and NF degradation due to wide frequency separation. The impact of Fs_inter needs to be account if the capability is not introduced, and also PSD difference impact if inter-band IBM REFSENS approach is used especially for single chain UE.

	LG Electroincs
	Support Option 1. Preferenc is Delta_RIB,p  = Detla_RIB,s 

	vivo
	We support option 2, and the analysis is as follows:
	NR CA band combinations
	NR band
	Influential factors
	ΔRIB,P,n (dB)
(Single-chain)
	ΔRIB,P,n (dB)
(multi-chain)

	n258-n261
	n258
	Beam squint 
	0
	0

	
	
	Beam mapping accuracy
	0 
	1.5

	
	
	RF device degradation  
	2.5
	1.5

	
	
	MBR
	0.6
	0.6

	
	
	summary
	3.1
	3.6

	
	n261
	Same as n258
	3.1
	3.6





	MediaTek
	The discussion is related to “whether to introduce Fs_inter or not”, and also “per band combination / per frequency separation etc”

	Huawei
	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
	Comments collection

	
	
	Company A

	
	
	Company B

	
	
	

	YYY
	
	Company A

	
	
	Company B

	
	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Issue 3-1-1: Fs_Inter capability

	Topic was extensively discussed in GTW but no conclusion was reached but down selection was done into option 2 and 4a.
Candidate options:
Agreement: Further discuss the following options:
· Option 2: Fs_Inter capability is introduced. No additional EIS relaxation specific for frequency separation factor is acceptable
· Option 4a: Fs_Inter capability is not introduced. Define Delta_RIB based on worse case of frequency separation
Recommendations for 2nd round:
Continue discussion in WF.

	Issue 3-1-2: If Fs_Inter is defined how value range is defined
	Before discussing this decision on 3-1-1 is needed.
Candidate options:
· Option 1: Use same values as intraband non-contiguous CA (Fs)
· Option 2: Dedicated Fs_Inter_CBM CA values are need
Recommendations for 2nd round:
Continue in next meeting and focus on 3-1-1 in this meeting.

	Issue 3-1-3: If Fs_Inter is defined, shall RAN4 LS to RAN2?
	Before discussing this decision on 3-1-1 is needed.
Recommendations for 2nd round:
Continue in next meeting and focus on 3-1-1 in this meeting.

	Issue 3-2-1: How CBM requirements are defined
	Issue was discussed in GTW and agreement was reached.
Candidate options:
· Option 1: per band combination
· Option 2: per frequency separation
GTW agreements:
Agreement: Agree on Option1 and define the requirements considering the worst case of frequency separation. 
· FFS whether Option 2 is needed depending on the outcome of Issue 3-1-1 for Fs_inter_capability.
Recommendations for 2nd round:
No need to discuss further.

	Issue 3-2-2: RAN4 shall define the requirement of CBM UEs within the same frequency group based on an example band in Rel-17 using n258+261 
	Was discussed in GTW without conclusion.
Tentative agreements:
None
Recommendations for 2nd round:
No need to discuss further unless decision on Fs_inter is reached in 3-1-1

	Issue 3-2-3: delta_RIB,s for CBM based band combination of n258-n261

	Tentative agreements:
None
Recommendations for 2nd round:
No need to discuss further unless decision on Fs_inter is reached in 3-1-1

	Issue 3-2-4: delta_RIB,p for CBM based band combination of n258-n261
	Tentative agreements:
None
Recommendations for 2nd round:
No need to discuss further unless decision on Fs_inter is reached in 3-1-1




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

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



Discussion on 2nd round (if applicable)
See paragraph 4.5.

[bookmark: _Hlk93048917]Topic #4: 6.4.2.1.2	CA configurations between different frequency groups based on CBM
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	T-doc name
	Company
	Proposals / Observations

	R4-2200439
	Views on FR2 inter-band DL CA CBM for different band groups
	Apple
	Proposal 1:	For CBM between different band groups is not feasible with single-chain architecture. The requirement definition for inter-band DL CA between different band groups should only be based on multi-chain architecture. 
Proposal 2:	Additional relaxation ΔRIB,P,n (dB) and ΔRIB,S,n (dB) for inter-band DL CA CBM is required compared to inter-band DL CA IBM:
· ΔRIB,P,n (dB) for multi-chain CBM with different band groups =  ΔRIB,P,n_IBM (dB) + X1
· ΔRIB,S,n (dB) for multi-chain CBM with different band groups =  ΔRIB,S,n_IBM (dB) + X2

	R4-2200467
	Requirements for CBM UEs between different frequency group
	Sony, Ericsson
	Proposal 1: consider adopting the same relaxation factor for REFSENSE and EIS spherical coverage between CBM and IBM UEs for different frequency group. 
Proposal 2: the PSD different between the two CCs for CBM sensitivity test should be minimized while it shall ensure the devices can meet sensitivity requirement on both CCs simultaneously. 

	R4-2200577
	Reference signal of FR2 inter-band DL CA between different frequency groups based on CBM
	MediaTek Beijing Inc.
	Proposal1: Configuration and side condition of reference signal of the Band_with_BMRS is as single-band beam correspondence operation
Proposal2: “QCLed with the other CC in Band_with_BMRS” shall be applied for the reference signal of Band_without_BMRS.
Proposal3: Exact reference signal configuration of Band_without_BMRS is based on reference configuration of Band_with_BMRS as below table.
	Case
	reference signal configuration

	
	Band_with_BMRS
	Band_without_BMRS

	1
	Both CSI-RS and SSB
	SSB QCLed with the other CC in Band_with_BMRS

	2
	CSI-RS based
	CSI-RS QCLed with the other CC in Band_with_BMRS

	3
	SSB based
	SSB QCLed with the other CC in Band_with_BMRS



Proposal4: LS to RAN1 to raise the requirement on “SSB QCLed with the other CC in Band_with_BMRS” for the reference signal of Band_without_BMRS.
Proposal5: Reference signal power level of the two bands, Band_with_BMRS and Band_without_BMRS, shall be equal for CBM.
Proposal6: The reference signal configuration, side condition, power level and QCLed behavior are applied for both “different frequency groups” and “within same frequency group” based on CBM.

	R4-2200700
	TP to TR 38.851: Agreements made for CA configurations between frequency groups using CBM
	Nokia, Nokia Shanghai Bell
	TP to TR 38.851: Agreements made for CA configurations between frequency groups using CBM

	R4-2200735
	Discussion on requirements of FR2 inter-band DL CA
	Samsung
	Proposal 1:	for CBM sensitivity requirements (peak EIS and EIS spherical coverage), adopt normalized equal PSD (CC1 and CC2 achieve sensitivity status simultaneously).
Proposal 2:	the delta_RIBs of CBM should be larger than that of IBM for the same band combination.
Proposal 3:	down-select max input level requirements of CBM from following two alternatives:
· Alt1: If max input level of CBM is to be defined per-band, 3dB relaxation per-band is needed;
· Alt2: if max input level of CBM is to be defined as summed power of DL CCs among bands, the same requirement as single carrier apply.
Proposal 4:	in-gap exemption for ACS and IBB apply for FR2 inter-band CA no matter IBM or CBM.
Proposal 5:	refine the IBM and CBM definition to highlight the per-BC characteristics to avoid confusion.
Proposal 6:	specify verification rule for inter-band CA supporting ‘both’ beam management capability as following:
· if the measured sensitivity of CBM has already satisfied the delta_RIB requirements of IBM, then the IBM sensitivity verification is not necessary
· if the max input level is already met with IBM requirements, then it is not necessary to verify the CBM requirements
· ACS and IBB can be verified with either IBM or CBM

	R4-2200941
	Discussion on CBM between different frequency group
	vivo
	Proposal 1: The requirement for CBM between different frequency group should be only based on multi-chain architecture.
Proposal 2: For CBM between different frequency group, the PSD difference can be the same as IBM, i.e., set the power level of untested band as spherical coverage requirement.
Proposal 3: The ΔRIB,S,n and ΔRIB,P,n of n260-n261 can be:
Table 3 ΔRIB,S,n and ΔRIB,P,n of n260-n261
	NR CA band combinations
	NR band
	ΔRIB,P,n (dB)
	ΔRIB,S,n (dB)

	CA_n260-n261
	n260
	3.5
	5.5

	
	n261
	3.5
	5.5




	R4-2201299
	Rx requirements for inter-band DL CA with CBM
	Xiaomi
	Proposal 1: For CBM inter-band CA REFSENS requirement, adopt ‘simultaneous sensitivity’ condition (CC1 and CC2 achieve sensitivity status simultaneously).
Proposal 2: For CBM inter-band DL CA between different frequency groups, the REFSENS and EIS spherical coverage requirements could meet the existing IBM inter-CA requirements with additional 0.5dB relaxation.
Proposal 3: The relaxation requirements for specific combination within same frequency group based on IBM and CBM should be defined based on Operators’ request.

	R4-2201969
	On delta(RIB) for DL inter-CA with CBM in n260+n261
	Qualcomm Incorporated
	Proposal 1: Sensitivity requirements for CBM UEs shall be based on IBM requirements, but with DL OTA PSD difference determined by a simultaneous sensitivity condition.
Proposal 2: For DL CA for n260+n261, delta(RIB_spherical) for IBM is also applicable for CBM
Proposal 3: For DL CA for n260+n261, delta(RIB_pk) for IBM is also applicable for CBM

	R4-2201970
	dCR to 38.101-2 on requirements for UEs that support inter-band CA with CBM
	Nokia, Nokia Shanghai Bell, Qualcomm Incorporated
	dCR to 38.101-2 on requirements for UEs that support inter-band CA with CBM



Open issues summary
Sub-topic 4-1: Reference architecture
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 4-1-1: The requirement definition for inter-band DL CA between different band groups should only be based on multi-chain architecture.
· Proposals
· Option 1: Yes
· Option 2: Also single chain architecture needs to be considered
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Qualcomm
	Option 1: 
We are ok with this option due to practical considerations. We think option 2 is only of academic interest in context of competitive performance. If convergence on option 1 is possible, significant simplification of the spec. proposal is possible.

	Samsung
	According to previous agreement, it should be option 2. Otherwise there would be two sets of requirements framework for CBM.
If the group would revert previous agreement and adopt option 1, then entire inter-band CA requirements re-organization is needed. Currently the requirements are divided by IBM and CBM, if going with option 1, the requirements should be divided by same freq. group and different freq. group rather than different beam management capabilities. In the early stage of inter-band CA discussion this had been discussed, and finally we gave up requirements per freq. group and going with per IBM&CBM. We are not totally against with option 1, but we are concerned that we are combing back and forth and not sure we can complete WI in time with such big change.

	Xiaomi
	Other
The requirements can be defined based on some reference architecture, but the requirements captured in Spec shouldn’t limit the UE implementation.

	OPPO
	Option 2 is ok, no strong view on Option 1.

	vivo
	Option 1. Considering the beam squint, side lobe interference, and large PSD imbalance, the performance of single-chain will be degraded significantly between different frequency group, and only multi-chain is feasible. So the requirement discussion should be based on the multi-chain architecture only. 

	ZTE
	Option 2 based on the previous agreements.

	MediaTek
	Option 1: Yes.
It’s important to consider feasibility.

	DOCOMO
	We support Option 1.
For different frequency groups, only multi-chain architecture is assumed. It is reasonable to discuss based on the assumed architecture. In addition, we expect that this choice will help to converge the discussion on sensitivity requirements for CBM UE. (We provide some ideas in R4-2200361 and they are discussed in topic #2.)
On the other hand, we understand that Option 1 is not in line with the previous agreement. We can also accept Option 2 based on the previous agreement if it is easier to reach an agreement.

	Sony
	We are fine with both options, but we can perhaps focus on multi-chain architecture right now to accelerate the work.

	Ericsson
	Both can be considered, depends on the performance attained. For CBM, we propose to adopt the IBM requirements for performance.

	Nokia
	Option 2 as it is earlier agreement.

	Apple
	Option 1. CBM between different band groups is not feasible with single-chain architecture. 

	Huawei
	We see these two options may not conflict to each other. But as agreed before, both architectures should be considered. 



Sub-topic 4-2: Requirement setting between f-group
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 4-2-1: REFSENS
· Proposals
· Option 1: The PSD different between the two CCs for CBM sensitivity test should be minimized while it shall ensure the devices can meet sensitivity requirement on both CCs simultaneously.
· Option 2: PSD difference can be the same as IBM, i.e., set the power level of untested band as spherical coverage requirement.
· Option 3: For CBM sensitivity requirements (peak EIS and EIS spherical coverage), adopt normalized equal PSD (CC1 and CC2 achieve sensitivity status simultaneously).
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Qualcomm
	Option 2 or Option 3, depends on outcome of issue 4-1-1
If 4-1-1 is not agreed to be multi-chain only: option 3. 


	Samsung
	We prefer Option 3 as proponent.
It is worth noted that simultaneous sensitivity status does not mean to meet sensitivity requirements of both CCs simultaneously because the peak directions is allowed to be different.

	Xiaomi
	Option3.
The unified configuration of CBM sensitivity requirements should be defined for all band combination for both of within the same frequency group and between different frequency group. And it also need consider based on both single chain and multi chain architectures are possible.

	OPPO
	Option 3 is similar as Option 1 both are simultaneous sensitivity concept, is more suitable for CBM UE.
CBM UE cannot generate high beam isolation as IBM does. For CBM UE, it doesn’t know which direction the second band DL beam is coming from and can only assume same direction as first band DL beam (BMRS direction). Therefore, UE would map the second Rx beam as the first Rx beam. In this case, simultaneous sensitivity is more reasonable.
If go with Option 2, higher isolation loss needs to be account.

	vivo
	Option 2. For multi-chain UE, we think the PSD condition have been discussed in R16 and there should be no big difference between IBM and CBM, so we prefer reuse the conclusion of IBM.

	MediaTek
	Option 2. It’s reasonable to leverage IBM method, while we have consensus on only multi-chain is feasible.

	DOCOMO
	Support Option 2 if the requirement definition for inter-band DL CA between different band groups is only based on multi-chain architecture.

	Sony
	Option 1. It is how the network will interpret the UE performance to our understanding where the UE can simultaneously meet the sensitivity requirements on both CCs. It is also worth mentioning that for the mismatch between peak direction and spherical coverage, we will likely have some relaxations in the requirement as IBM, and thus the UE may still be feasible to meet the requirement simultaneously. 

	Ericsson
	Option 1 as proponent (assuming colocation), This also represent conditions that are relevant in the field for a collocated deployment for which CBM capability is most relevant.

	Nokia
	Option 1 or 3.

	Apple
	Option 3.

	Huawei
	Option 2. For same frequency group or different frequency group, the consideration for PSD are different. In our understanding, it would be suitable to define PSD difference between 2 Bands as 6dB for UEs manufactured with only one RF chain for one frequency group; and Define PSD difference between 2 Bands as IBM type for UEs manufactured with 2 or more RF chains for one frequency group. For inter-band CA from different frequency group in CBM, the RF requirement framework can follow IBM requirement, including PSD difference. 



Issue 4-2-2: delta_RIB,s for CBM between f-groups
· Proposals
· Option 1: Same as IBM
· Option 2: The delta_RIBs of CBM should be larger than that of IBM for the same band combination.
· Option 3: For n260+n261: 5 dB
· Option 4: Same as IBM + 0.5
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Qualcomm
	Option 1
We would accept option 4 also.

	Samsung
	Support Option 2. Based on that Option 3 and 4 can be further discussed later.

	Xiaomi
	Option 4, it can further discuss whether it is sufficient to incorporate the impact of beam mapping accuracy.

	OPPO
	Both Option 2 and Option 3. 
Considering the additional loss caused by lower beam isolation in CBM comparing to IBM. And if single Chain implementation is considered, then additional 1-1.5dB losses for Fs_inter need to be account.

	vivo
	We support option 3, and the analysis only based on multi-chain is as follows for information:
	NR CA band combinations
	NR band
	Influential factors
	ΔRIB,S,n (dB)
	Summary

	CA_n260-n261
	n260
	PSD imbalance 
	1 
	5.0 dB

	
	
	Beam mapping accuracy
	2.5 
	

	
	
	common spherical coverage  
	1.5
	

	
	
	MBR
	0
	

	
	n261
	Same as n260
	
	5.0 dB




	MediaTek
	Option 2. We believe CBM needs more relaxation due to lack of BMRS for one band. And the exact value can be FFS.

	Sony
	Option 1  same as IBM. In our view, CBM and IBM are just UE implementation with additional limitations in terms of beam management, CBM is not a performance-reduced version of IBM, and thus it is reasonable to set the same requirement. In addition, though the condition of PSD difference has not been consolidated yet, it can be foreseen to be significantly smaller than the IBM test condition. Therefore, we think it is feasible to set the same requirement as IBM despite additional beam mapping errors. 

	Ericsson
	Option 1. We expect less impact on the BM used. Colocation with similar AoA is the assumption for the conformance test, and also most relevant in the field. 

	DOCOMO
	We prefer Option 1, but it may be needed to consider the impact of beam mapping accuracy. Also, if the PSD difference for REFSENS is minimized, PSD imbalance is not considered as a factor.

	Nokia
	Option 1

	Apple
	Option 2. As shown in our simulation results (R4-2200439), there is a significant impact of the cross-array calibration of the beam for different band groups with only BMRs in one of the bands. We have proposed following, where X1 is FFS:
ΔRIB,P,n (dB) for multi-chain CBM with different band groups =  ΔRIB,P,n_IBM (dB) + X1

	Huawei
	Prefer option 2.



Issue 4-2-3: delta_RIB,p for CBM between f-groups
· Proposals
· Option 1: Same as IBM
· Option 2: The delta_RIBs of CBM should be larger than that of IBM for the same band combination.
· Option 3: For n260+n261: 3 dB
· Option 4: Same as IBM + 0.5
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Qualcomm
	Option 1
Delta(RIBpeak) for IBM already contains unexplained relaxations. We are ok with option 1 just for consistency, but that itself is not justifiable.

	Samsung
	Support Option 2. Based on that Option 4 can be further discussed later.

	Xiaomi
	Option 4, it can further discuss whether it is sufficient to incorporate the impact of beam mapping accuracy.

	OPPO
	Both Option 2 and Option 3. 
Considering the additional loss caused by lower beam isolation in CBM comparing to IBM. And if single Chain implementation is considered, then additional 1-1.5dB losses for Fs_inter need to be account.

	vivo
	We support option 3, and the analysis is as follows for information:
	NR CA band combinations
	NR band
	Influential factors
	ΔRIB,P,n (dB)
	Summary

	CA_n260-n261
	n260
	PSD imbalance 
	1.0
	3.0 dB

	
	
	Beam mapping accuracy
	1.5 
	

	
	
	RF device degradation  
	0.5
	

	
	
	MBR
	0
	

	
	n261
	Same as n260
	
	3.0 dB




	MediaTek
	Option 2. We believe CBM needs more relaxation due to lack of BMRS for one band. And the exact value can be FFS.

	Sony
	Option 1

	Ericsson
	Option 1

	DOCOMO
	We prefer Option 1, but it may be needed to consider the impact of beam mapping accuracy. Also, if the PSD difference for REFSENS is minimized, PSD imbalance is not considered as a factor.

	Nokia 
	Option 1

	Apple
	Option 2. As shown in our simulation results (R4-2200439), there is a significant impact of the cross-array calibration of the beam for different band groups with only BMRs in one of the bands. We have proposed the following, where X2 is FFS:
ΔRIB,S,n (dB) for multi-chain CBM with different band groups =  ΔRIB,P,S_IBM (dB) + X2

	Huawei
	Prefer option 2.



Issue 4-2-4: Maximum input level
· Proposals
· Option 1: If max input level of CBM is to be defined per-band, 3dB relaxation per-band is needed
· Option 2: If max input level of CBM is to be defined as summed power of DL CCs among bands, the same requirement as single carrier apply
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Samsung
	As proponent, either option 1 or option 2 is fine. The group need a down-selection. We slightly prefer option 1 for simplification.

	Xiaomi
	RAN4 can discuss this issue later.

	OPPO
	Option 2.

	vivo
	Both option is OK for us

	Nokia
	Option 1 which was agreed in GTW

	Huawei
	Option 1. 



Issue 4-2-5: ACS and IBB
· Proposals
· Option 1: in-gap exemption for ACS and IBB apply for FR2 inter-band CA no matter IBM or CBM.
· Option 2: Other
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Samsung
	As proponent we support option 1.
ACS and IBB has no relationship with beam management capability but related with frequency separation. IBM within same frequency is also agreed to be feasible, so the in-gap exemption should apply for FR2 inter-band CA regardless of IBM or CBM.

	OPPO
	Option 1.

	vivo
	Option 1, the in-gap r exemption is derived from the adjacent spectrum in the same frequency group and does not depend on the IBM or CBM.

	ZTE
	We support option 1.

	Ericsson
	Option 1: we assume that CBM is used mainly for collocated deployments, then the selectivity requirement can be the same regardless of BM capability.

	Nokia
	Option 1

	Qualcomm
	Option 2 
IBM requirements have already motivated certain filtering decisions for Rel-16 product, we prefer to not touch IBM requirements until a more dedicated study of impact can be determined.

	Huawei
	Option 1



Sub-topic 4-3: BMRS
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 4-3-1: Configuration and side condition
· Proposals (Can support more than one)
· Option 1: Configuration and side condition of reference signal of the Band_with_BMRS is as single-band beam correspondence operation
· Option 2: “QCLed with the other CC in Band_with_BMRS” shall be applied for the reference signal of Band_without_BMRS.
· Option 3: LS to RAN1 to raise the requirement on “SSB QCLed with the other CC in Band_with_BMRS” for the reference signal of Band_without_BMRS.
· Option 4: Reference signal power level of the two bands, Band_with_BMRS and Band_without_BMRS, shall be equal for CBM.
· Option 5: The reference signal configuration, side condition, power level and QCLed ehaviour are applied for both “different frequency groups” and “within same frequency group” based on CBM.
· Option 6: No need to specify the BMRS side condition for CBM in R17 and only inform RAN5 that the BMRS type is the same as IBM.
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Qualcomm
	Options 1,5,6
Option 2 wording details are problematic and probably illustrate why RAN4 should leave this detail to the experts. The way we understand it is that the PDSCH of the band without BMRS is QCL Type-D related to a designated reference signal which happens to be in the other band.

	Samsung
	We have no strong view but it is worth mentioned that BMRS side condition is not only CBM issue, but also absent for IBM now.

	Xiaomi
	Option2, 4, 5

	OPPO
	Prefer Option 1, 2, 5
Option 2 need to clarify what is the reference signal of Band_without_BMRS
Option 3, might be difficult in this stage considering RAN1 will complete Rel-17 soon.
Option 4, not clear what the reference signal in band_without_BMRS is.
Option 6, BMRS should be clear in the spec.

	vivo
	As for the BMRS side condition, we prefer option 6, but if companies prefer to further specify the BMRS side condition, the option 1 is also acceptable.
If it is confirm that the SSB cannot be used as QCL source, we also support the option 3 

	MediaTek
	We support Option ½/3/4/5.

To Qualcomm and all:
About Option2: We are fine to rephrase the wording details with more RAN4 colleagues’ input. To make it be clearer, we are trying to solve the issue about how to treat SSB or CSI-RS of Band_without_BMRS. About PDSCH QCLed ehaviour, it was defined in our understanding.
Option 2 can be rephrased as below to make it clearer.
· “QCLed with the other CC in Band_with_BMRS” shall be applied for the SSB and/or CSI-RS of Band_without_BMRS.

To Samsung: 
We agree that it’s also better to make it clear for IBM. And we think Option1 can leverage to IBM.

To Oppo: 
Thanks to raise the question. 
About Option2 & 4: About “reference signal” we focus on SSB and/or CSI-RS of  Band_without_BMRS.
About Option3: Maybe RAN1 can have better way to achieve the demand, and it’s better to at least let RAN1 know.

To Vivo:
Thanks for your understanding.
About Option3: In our understanding, CSI-RS is ready for QCLed, however, SSB is not ready yet. Hence, we would need to raise the demand to RAN1 to make it complete. Of course, RAN1 expert can decide how to meet the demand by certain method. 

About Option 6: Option6 actually shows similar view on the “Band_with_BMRS” as above Options. We’d like to clarify intention of above Options is further make “Band_without_BMRS” clearly.

General comment:
About Option4: It’s mainly because of the agreement “UE RF requirements for CBM shall be derived based on co-located deployment scenario only.”, hence, we think reference signal power level of the two bands, no matter with or without BMRS, shall be equal for CBM.


	Sony
	Having SCC to be QCLed with BMRS in PCC is a practical case in our understanding. However, we are open to having further discussions.

	Ericsson
	Option 2 is feasible and not unlikely in the field for CBM capable devices. The test conditions should also represent configurations/conditions that are possible in the field and not only to make optimizations for the conformance test.

	Nokia
	At least 1 and 5. If no consensus is reached then option 6 i.e. leave it to RAN5.

	Qualcomm
	To MediaTek: Reference signals in band without BMRS are not of concern for beam management, so not sure why we need to solve ‘the issue about how to treat SSB or CSI-RS of Band_without_BMRS’

	Apple
	We support Option 2, Option 4, and we are open to further discuss Option 1,3,5. We agree that further clarification on this matter is required in RAN4.

	MediaTek in v20
	Thanks Qualcomm, it is like how we make “beam correspondence side condition” clear. For example, for “CSI-RS based beam correspondence”, we also make “SSB side condition” quite clear to avoid ambiguous.
For this IBM/CBM example, I believe that we are on the same page about the concept of “w/ and /wo BMRS”, however, we also know this is quite conceptual. It’s needed that we clearly define SSB and/or CSI-RS are QCLed to the Band_with_BMRS, and then, we know it can be well aligned with w/o BMRS meaning solid w/o ambiguous. While QCLed is applied, no “DL measurements made” on the Band w/o BMRS is solid.

Thanks Apple, about Option 3, in our understanding, RAN1 is ready for CSI-RS QCLed, but not ready for SSB QCLed. However, if we review current 3 possible beam correspondence side conditions on the table, we think it is needed to inform RAN1 about the demand, especially for SSB-based beam correspondence. Of course, we do respect how RAN1 meet the demand by certain method, for example, RAN1 may implement SSB QCLed directly, or use other method to achieve same result. 

	Huawei
	Option 2, 5, 6. Leave it to RAN5 is ok for us. 



[bookmark: _Hlk93048967]Issue 4-3-2: “QCLed” approach details
· Proposal: 
· [bookmark: _Hlk93047241][bookmark: _Hlk93047300]Option1: Exact reference signal configuration of Band_without_BMRS is based on reference configuration of Band_with_BMRS as below table.
	[bookmark: _Hlk93049241]Case
	reference signal configuration

	
	Band_with_BMRS
	Band_without_BMRS

	1
	Both CSI-RS and SSB
	SSB QCLed with the other CC in Band_with_BMRS

	2
	CSI-RS based
	CSI-RS QCLed with the other CC in Band_with_BMRS

	3
	SSB based
	SSB QCLed with the other CC in Band_with_BMRS


· Option2: Other

· Recommended WF
· TBA
	Company
	Comments

	XXX
	

	Qualcomm
	Option 2.  (leave up to RAN5)
In our view the concern is about direction finding which is limited to type-D relationship. The dependence chain can be through some intermediate reference signals, in our understanding, but the source signal is probably the most important:
· Case 1: PDSCH in both bands are type-D QCL’ed with a reference signal (likely CSI-RS) in band with BMRS
· Case 2: same as Case 1
· Case 3: PDSCH in both bands are type-D QCL’ed with SSB in band designated as the one with BMRS

	Xiaomi
	Other
 RAN4 could limit the reference signal configuration of Band_without_BMRS is based on reference configuration in the CC with BMRS with CSI-RS type-D QCL.

	OPPO
	Regarding Option 1:
Case 1: in our understanding SSB cannot be the QCL target reference signal, probably in Band_without_BMRS it could be CSI-RS.
Case 2: ok
Case 3: as case 1.

	MediaTek
	We believe we shall make it clearer in RAN4 core requirement, just like what we did for beam correspondence for example, rather than leave the open issues to RAN5. 

To Qualcomm:
As further clarified in issue 4-3-1, we are trying to solve “SSB and/or CSI-RS of Band_without_BMRS.”, not PDSCH part.

To Xiaimi:
We tried to breakdown it based on current possible beam correspondence side conditions. We are also fine to find some simple way to make it clear.
 For “SSB based”, we worry there is SSB only, hance, “SSB QCLed with the other CC in Band_with_BMRS” was proposed.

To Oppo:
Yes, we have same understanding with you about SSB QCLed, so we think we need to ask RAN1’s help on SSB QCLed.



Sub-topic 4-4: Verification
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 4-4-1: verification rules for inter-band CA supporting ‘both’ 
Proposals (Can support more than one)
· Option 1: if the measured sensitivity of CBM has already satisfied the delta_RIB requirements of IBM, then the IBM sensitivity verification is not necessary
· Option 2: if the max input level is already met with IBM requirements, then it is not necessary to verify the CBM requirements
· Option 3: ACS and IBB can be verified with either IBM or CBM
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Qualcomm
	Option 3
Test skipping for sensitivity is not easy to justify for ‘both’ due to non-overlapping functionality requirements in the UE for CBM and IBM.

	Samsung
	Option 1/2/3 are proposals 1/2/3 which are not conflicted.
As proponent, we support all options.
To verify two sets of test cases is high burden and is not beneficial for industry. With convinced logic considered, option 1/2/3 should all be adopted as verification rule for inter-band CA supporting ‘both’.

	Xiaomi
	Option1 and Option3
Compared CBM to IBM based on the same relaxation requirements, I think the test configuration of REFSENs of CBM with CC1 and CC2 achieve sensitivity status simultaneously is more stringent than testing the REFSENs of CC1 when the power in CC2 in the other band is set to its EIS spherical coverage requirement.

	OPPO
	Option 2, if issue 4-2-4 is agreed.

	vivo
	For option 1, we also prefer to reduce test complexity but if the CBM is tested under “simultaneous sensitivity” while the IBM is test by set the untested band at spherical coverage power level, we are not sure about the validity of this option.
Option 2 and option 3 seems acceptable.

	Sony
	We are positive to test reduction, but we suggest discussing this after agreeing on the core requirement for CBM and IBM.

	Ericsson
	This is a question for RAN5. In case the UE indicates “both” it shall meet all core requirements for both CBM and IBM (by design). 

	DOCOMO
	It should be discussed after the CBM requirements have been agreed.

	Nokia
	Option 2 and 3 were agreed in GTW. We think REFSENS should be tested with both CBM and IBM

	Qualcomm
	Post GTW comment: Option 3 may need further clarification whether we are prescribing which BM to use for verification, or if it is up to RAN5. If RAN5, no further change is required. If not, we would need to discuss BM type.

	Samsung
	Response to Qualcomm’s clarification request:
Our proposed Option 3 means that in RAN4 spec it only mentions like “enough to verify with either IBM or CBM”; detailed conformance test of ACS and IBB is up to RAN5.
So the GTW agreement keeps valid.

	Huawei
	Option 1 and 3. 



Sub-topic 4-5: Beam management capabilities
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 4-5-1: UE-centric description is adopted in IBM and CBM definition.
Proposals 
· Option 1: refine the IBM and CBM definition to highlight the per-BC characteristics to avoid confusion.
· Option 2: Not needed
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Qualcomm
	Option 3: We are open to clarifications and improvements, but this decision is better made for a concrete text proposal rather than conceptually.

	Samsung
	We support option 1 and are open to further discuss detailed wording in draft feature CR.

	vivo
	Option 1 is ok for us

	MediaTek
	We are open on this discussion, because it’s true that we discuss IBM/CBM for each band combination, respectively. We also share similar view with Qualcomm, that we may discuss the exact test proposal directly.

	DOCOMO
	Support Option 1 and Option 3.

	Nokia
	Option 1 with clarifications

	Apple
	Ok with Option 1 but the specific text proposal needs to be discussed.

	Huawei
	Option 3. We are open for some clarification and revision, but would like to see the concrete wording for the revision firstly. 



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

	R4-2200700
	TP to TR 38.851: Agreements made for CA configurations between frequency groups using CBM
	Company A

	
	
	

	
	
	

	R4-2201970
	dCR to 38.101-2 on requirements for Ues that support inter-band CA with CBM
	Company A

	
	
	

	
	
	



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 

	Issue 4-1-1: The requirement definition for inter-band DL CA between different band groups should only be based on multi-chain architecture.

	This was discussed extensively in GTW. Majority of the companies wanted to keep the earlier agreement to define CBM requirements in such manner that both single chain and multi chain architectures are possible.
Tentative agreements:
None:
Recommendations for 2nd round:
Do not discuss anymore as there is an earlier agreement to define CBM requirements in such manner that both single chain and multi chain architectures are possible and to change that everybody needs to agree to change and this is not the case. Spend efforts to develop pending requirements.

	Issue 4-2-1: REFSENS

	This was discussed extensively in GTW. Chair proposed tentative agreement which is based on option 1 and 3.
Tentative agreements:
Define the minimum CBM sensitivity requirements on the condition of normalized equal PSD.
· It does not limit the CBM to collocated scenario with equal PSD.
Candidate options:
· Option 1: The PSD different between the two CCs for CBM sensitivity test should be minimized while it shall ensure the devices can meet sensitivity requirement on both CCs simultaneously.
· Option 2: PSD difference can be the same as IBM, i.e., set the power level of untested band as spherical coverage requirement.
· Option 3: For CBM sensitivity requirements (peak EIS and EIS spherical coverage), adopt normalized equal PSD (CC1 and CC2 achieve sensitivity status simultaneously).

Recommendations for 2nd round:
Continue discussion under WF and try to formulate requirement based on hybrid of options 1 and 3.

	Issue 4-2-2: delta_RIB,s for CBM between f-groups

	Tentative agreements:
None
Candidate options:
· Option 1: Same as IBM
· Option 2: The delta_RIBs of CBM should be larger than that of IBM for the same band combination.
· Option 3: For n260+n261: 5 dB
· Option 4: Same as IBM + 0.5
Recommendations for 2nd round:
Continue discussion under WF

	Issue 4-2-3: delta_RIB,p for CBM between f-groups
	Tentative agreements:
None
Candidate options:
· Option 1: Same as IBM
· Option 2: The delta_RIBs of CBM should be larger than that of IBM for the same band combination.
· Option 3: For n260+n261: 3 dB
· Option 4: Same as IBM + 0.5
Recommendations for 2nd round:
Continue discussion under WF

	Issue 4-2-4: Maximum input level

	GTW agreements:
Agreement: for maximum input level, agree on Option 1.
Candidate options:
· Option 1: If max input level of CBM is to be defined per-band, 3dB relaxation per-band is needed
· Option 2: If max input level of CBM is to be defined as summed power of DL CCs among bands, the same requirement as single carrier apply
Recommendations for 2nd round:
Capture agreement to WF

	Issue 4-2-5: ACS and IBB
	Was discussed in GTW without an agreement. Coupling if CBM and IBM was an issue.
Tentative agreements:
None.
Candidate options:
· Option 1: in-gap exemption for ACS and IBB apply for FR2 inter-band CA no matter IBM or CBM.
· Option 2: Other
Recommendations for 2nd round:
If IBM is decoupled then previous agreement holds for CBM, no need to discuss on 2nd round.

	Issue 4-3-1: Configuration and side condition

	Was discussed in GTW.
GTW agreements:
· Agree on Option 1 and Option 5.
· Further discussion Option 2, 3 and 6.
Candidate options:
· Option 1: Configuration and side condition of reference signal of the Band_with_BMRS is as single-band beam correspondence operation
· Option 2: “QCLed with the other CC in Band_with_BMRS” shall be applied for the reference signal of Band_without_BMRS.
· Option 3: LS to RAN1 to raise the requirement on “SSB QCLed with the other CC in Band_with_BMRS” for the reference signal of Band_without_BMRS.
· Option 4: Reference signal power level of the two bands, Band_with_BMRS and Band_without_BMRS, shall be equal for CBM.
· Option 5: The reference signal configuration, side condition, power level and QCLed behavior are applied for both “different frequency groups” and “within same frequency group” based on CBM.
· Option 6: No need to specify the BMRS side condition for CBM in R17 and only inform RAN5 that the BMRS type is the same as IBM.
Recommendations for 2nd round:
Discuss Options 2, 3 and 6 under WF.

	Issue 4-3-2: “QCLed” approach details

	Tentative agreements:
None 
Candidate options:
· Option1: Exact reference signal configuration of Band_without_BMRS is based on reference configuration of Band_with_BMRS as below table.
	Case
	reference signal configuration

	
	Band_with_BMRS
	Band_without_BMRS

	1
	Both CSI-RS and SSB
	SSB QCLed with the other CC in Band_with_BMRS

	2
	CSI-RS based
	CSI-RS QCLed with the other CC in Band_with_BMRS

	3
	SSB based
	SSB QCLed with the other CC in Band_with_BMRS


· Option2: Other
Recommendations for 2nd round:
Discuss under WF.

	Issue 4-4-1: verification rules for inter-band CA supporting ‘both’ 

	Was discussed in GTW.
GTW agreements:
Agree on Option 2 and Option 3.
· For the inter-band CA supporting both RAN4 can further discuss the verification rules.
· FFS Option 1.

Candidate options:
· Option 1: if the measured sensitivity of CBM has already satisfied the delta_RIB requirements of IBM, then the IBM sensitivity verification is not necessary
· Option 2: if the max input level is already met with IBM requirements, then it is not necessary to verify the CBM requirements
· Option 3: ACS and IBB can be verified with either IBM or CBM
Recommendations for 2nd round:
Continue in next meeting.

	Issue 4-5-1: UE-centric description is adopted in IBM and CBM definition.
	Was discussed in GTW
GTW agreements:
Agree on Option 1 in principle but need check the concrete wording.

Candidate options:
· Option 1: refine the IBM and CBM definition to highlight the per-BC characteristics to avoid confusion.
· Option 2: Not needed
Recommendations for 2nd round:
Discuss option 1 wording under WF.




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

	R4-2200700
	TP to TR 38.851: Agreements made for CA configurations between frequency groups using CBM
	Agreeable

	R4-2201970
	dCR to 38.101-2 on requirements for Ues that support inter-band CA with CBM
	Return to



Discussion on 2nd round (if applicable)
Continue discussion in DL CA WF initiated by Nokia. Later on discussion will be transferred here.
From WF:
2.1	Sensitivity related topics
	Issue 4-2-1: REFSENS

	This was discussed extensively in GTW. Chair proposed tentative agreement which is based on option 1 and 3.
Tentative agreements:
Define the minimum CBM sensitivity requirements on the condition of normalized equal PSD.
· It does not limit the CBM to collocated scenario with equal PSD.
Candidate options:
· Option 1: The PSD different between the two CCs for CBM sensitivity test should be minimized while it shall ensure the devices can meet sensitivity requirement on both CCs simultaneously.
· Option 2: PSD difference can be the same as IBM, i.e., set the power level of untested band as spherical coverage requirement.
· Option 3: For CBM sensitivity requirements (peak EIS and EIS spherical coverage), adopt normalized equal PSD (CC1 and CC2 achieve sensitivity status simultaneously).
Recommendations for 2nd round:
Continue discussion under WF and try to formulate requirement based on hybrid of options 1 and 3.



· WF: No Agreement.
· Define the minimum CBM sensitivity requirements (peak EIS and EIS spherical coverage) on the condition of normalized equal PSD.
· normalized equal PSD means that CC1 and CC2 achieve sensitivity status i.e. 95%TP simultaneously at any test direction
· peak EIS of CC1 and peak EIS of CC2 are allowed to be obtained at different directions
· Among all the test directions within the common EIS spherical coverage area, the measured sensitivity of at least one direction shall meet the peak EIS requirement on both CCs simultaneously.
· It does not limit the CBM to collocated scenario with equal PSD.
	Revised WF (HW): 
· Define the minimum CBM sensitivity requirements (peak EIS and EIS spherical coverage) on the condition of normalized equal PSD.
· normalized equal PSD means that DL signal PSD for verifying CC1 and CC2 is ensured to be equal at the reference point defined for EIRP during calibration under single AoA test condition
· peak EIS requirement of CC1 and peak EIS requirement of CC2 are allowed to be obtained at different directions
· The relaxation requirement deduced by PSD difference part should not be considered
· It does not limit the CBM to collocated scenario with equal PSD. CBM to non-collocated scenario with un-equal PSD should be within the scope.




	Company
	Comments

	OPPO
	Generally ok with WF, however some clarifications below:
1. Sub-bullet 1:
For the “normalized equal PSD”, if understand correctly, is just a designation of measurement method. In each test direction, TE measure UE EIS1 for band 1 and EIS2 for band 2. It doesn’t mean UE has to meet peak EIS requirements in both bands simultaneously in all directions. If this is correct understanding, it might be better to not use this name in the requirement specification to avoid misunderstandings.

2. Sub-bullet 2: ok
3. Sub-bullet 3:
As below figure if at this direction EIS1 and EIS2 meet peak EIS of each band respectively, then this UE meet simultaneous peak EIS requirement. It is not clear what is the definition of “common EIS spherical coverage area”?
[image: ]

	Nokia
	We agree the WF but perhaps some clarifications are needed as OPPO has questions. For example sensitivity status is it peak EIS + delta_RIB,s?

	Samsung
	As discussed in GTW, this WF is the middle ground of option 1 and option 3. So we agree with this WF as a compromise.
Response to OPPO:
· Your understanding on sub-bullet 1 is correct. And we also agree that the term “normalized equal PSD” is not specification language and will not appear in specification. This term is only for discussion convenience as an amendment to “equal PSD” which was frequently used in our previous discussion.
· “common spherical coverage area” stands for “Intersection set of spherical coverage areas” as in current specification when defining common spherical coverage requirement for IBM:
“The inter-band CA spherical coverage requirement for each power class will be satisfied if the intersection set of spherical coverage areas exceeds the common coverage requirement. Intersection set of spherical coverage areas is defined as a fraction of area of full sphere measured around the UE where both bands meet their defined individual EIS spherical coverage requirements for inter-band CA operation. The common coverage requirement is determined as <100-percentile rank> %, where ‘percentile rank’ is the percentile value in the specification of spherical coverage for that power class from clause 7.3.4.The requirement is verified with the test metric of EIS (Link=Beam peak search grids, Meas=Link angle).”

Response to Nokia
· thanks for the question. sensitivity status is EIS status, i.e. when DL power level corresponds to 95%TP.

	Sony
	Thanks for the proposal and we support it. 
· Response to Oppo: we agree with you plot on illustration “the measured sensitivity of at least one direction shall meet the peak EIS requirement” while “peak EIS of CC1 and peak EIS of CC2 are allowed to be obtained at different directions” We also have the same understanding as Samsung for the common spherical coverage. 
· Response to Nokia: we agree with Samsung’s description, but also think it equals to single CC EIS requirement+ delta_RIB,s in our understanding.


	Qualcomm
	Support 

	MediaTek
	We’d like to modify the WF draft as below:
· To well align the understanding of prior agreement “RAN4 agrees to define CBM requirements in such manner that both single chain and multi chain architectures are possible.”, the CBM PSD issue shall be treated with CBM Fs_inter issue together as one package.
· [Define the minimum CBM sensitivity requirements (peak EIS and EIS spherical coverage) on the condition of normalized equal PSD.
· normalized equal PSD means that CC1 and CC2 achieve sensitivity status i.e. 95%TP simultaneously at any test direction
· peak EIS of CC1 and peak EIS of CC2 are allowed to be obtained at different directions
· Among all the test directions within the common EIS spherical coverage area, the measured sensitivity of at least one direction shall meet the peak EIS requirement on both CCs simultaneously.]
We further share our thought on Sub-bullet 3. Please allow me leverage OPPO’s figure. If Sub-bullet 3 is applied, does it mean this example fails requirement. Because although each band beam peak can pass REFSENS (w/ relaxation), NO “one direction meets the peak EIS requirement on both CCs simultaneously”. If our understanding is correct, we think it’s additional limitation and have concern on this. Especially, it is not aligned with IBM REFENSE requirement framework.
[image: ]

About the package, be more specific, we are fine for the package to “introduce Fs_inter for CBM & define the minimum CBM sensitivity requirements on the condition of normalized equal PSD”.

	LG Electronics
	Same view with MediaTek’s ‘CBM PSD issue shall be treated with CBM Fs_inter issue together as one package’


	Nokia
	We are not ok to have a package of Fs_inter and REFSENS for CBM between frequency groups. Issues are uncorrelated. Fs_inter is not needed for configurations between F-groups.

	MediaTek 
(in V10)
	To Nokia: Both of the issues are CBM-related, and shall have same explanation on “RAN4 agrees to define CBM requirements in such manner that both single chain and multi chain architectures are possible.”

	vivo
	If the “equal PSD” is only for testing minimum requirement and not limit the UE in the field, we can accept sub-bullets 1 and 2. 
For sub-bullet 3, we cannot support the additional restriction that “at least one direction shall meet the peak EIS requirement on both CCs simultaneously”. For IBM, the beam peak may also not be aligned due to the multi-chain and we never put such limitation on IBM.

	Ericsson
	We support the WF.
The test as proposed in the WF mimics a collocated case: then the CBM-capable UE should be able to receive a PFD corresponding to the specified EIS level in both bands and meet the 95% throughput requirement simultaneously. In the field the PSD may not be exactly equal in the two band (the TX PFD) and there is a path loss difference, but the test case as proposed represents a condition that can occur in the field. 
We recognize that the peak EIS performance is not attained at the same direction, but the EIS requirements for the spherical coverage makes sure that the UE would meet the condition above at least for one direction.
We agree with Nokia that this configuration should not be linked to the discussion on Fs_inter. If the UE supports a band combination it shall meet the BC requirement for all carrier separations. The requirement can be set accordingly.
We propose that we use the WF for drafting CRs with to complete the work item. Technical issues can still be discussed at the next meeting.

	Huawei, HiSilicon
	See our proposed revision of the WF as above. 
We support the package proposal by MTK to “introduce Fs_inter for CBM & define the minimum CBM sensitivity requirements on the condition of normalized equal PSD”.




	Issue 4-2-2: delta_RIB,s for CBM between f-groups

	Tentative agreements:
None
Candidate options:
· Option 1: Same as IBM
· Option 2: The delta_RIBs of CBM should be larger than that of IBM for the same band combination.
· Option 3: For n260+n261: 5 dB
· Option 4: Same as IBM + 0.5
Recommendations for 2nd round:
Continue discussion under WF



WF: No Agreement

	Company
	Comments

	Nokia
	Option 1

	Samsung
	Option 2. 
The challenge of beam mapping accuracy, is new relaxation factor than IBM. Moreover, in issue 4-2-1 about sensitivity related topics above, new restriction (simultaneous REFSENS requirement) in sub-bullet 3 of WF is added to CBM, which is a new factor that CBM is difficult than IBM. So we believe CBM relaxation should be larger than IBM

	Sony
	Option 1.

	Qualcomm
	Option 1, but we are ok to compromise to option 4 to align with option 2. The simultaneous REFSENS requirement in our view does not negatively impact delta(RIB_spherical). The requirement places more emphasis on beam shape similarity across bands, which would have the effect of lower need for spherical relaxation. 

	MediaTek
	Option 2. We believe the concept is straightforward and reasonable.
Option 3/4 align with Option2’s concept, and have further exact number proposal, so we are open for these options.
# For reference, current relaxation number for CA_n260-n261 IBM is 3.5 dB.

	Xiaomi
	Option 2/Option 3/Option4 are OK,  we are open for the exact value 

	vivo
	We support Option 2 as a general agreement and further discuss the exact value.

	Ericsson
	Option 1

	Huawei, HiSilicon
	Option 2. The specific value should be determined based on further discussion. 

	DOCOMO
	Option 1.
RIB,s for IBM consider the PSD imbalance. We should not consider it for CBM, but we can accept to reuse the same value ​​as IBM.

	Apple
	Option 2.




	Issue 4-2-3: delta_RIB,p for CBM between f-groups
	Tentative agreements:
None
Candidate options:
· Option 1: Same as IBM
· Option 2: The delta_RIBs of CBM should be larger than that of IBM for the same band combination.
· Option 3: For n260+n261: 3 dB
· Option 4: Same as IBM + 0.5
Recommendations for 2nd round:
Continue discussion under WF



WF: No Agreement

	Company
	Comments

	Nokia
	Option 1

	Samsung
	Option 2

	Sony
	Option 1

	Qualcomm
	Option 1 or option 3
IBM delta(RIB_peak) already has significant unexplained relaxation. For example, in n260+n261, we think this unjustified relaxation is ~ 2 dB (see R4-2201969). It does not make sense to degrade delta(RIB_peak) further for CBM. We are open to reducing delta(RIB_peak) for IBM, but that is out of scope for this discussion.

	MediaTek
	Option 2. We believe the concept is straightforward and reasonable.
Option 4 aligns with Option2’s concept, and have further exact number proposal, so we are open for this option.
# For reference, current relaxation number for CA_n260-n261 IBM is 3.5 dB.

	Xiaomi
	Option 2/ Option4 are OK,  we are open for the exact value

	vivo
	We support Option 2 as a general agreement and further discuss the exact value.

	Ericsson
	Option 1

	Huawei, HiSilicon
	Option 2

	DOCOMO
	We support Option 3, but we can also accept Option 1 for consistency with IBM.
We have the same view as Qualcomm.

	Apple
	Option 2.



2.2	Maximum input level
	Issue 4-2-4: Maximum input level

	GTW agreements:
Agreement: for maximum input level, agree on Option 1.
Candidate options:
· Option 1: If max input level of CBM is to be defined per-band, 3dB relaxation per-band is needed
· Option 2: If max input level of CBM is to be defined as summed power of DL CCs among bands, the same requirement as single carrier apply
Recommendations for 2nd round:
Capture agreement to WF



WF: Maximum input level for FR2 CBM UE is defined per band and is relaxed 3 dB per band compared to single carrier operation.
2.3	BMRS related aspects
	Issue 4-3-1: Configuration and side condition

	Was discussed in GTW.
GTW agreements:
· Agree on Option 1 and Option 5.
· Further discussion Option 2, 3 and 6.
Candidate options:
· Option 1: Configuration and side condition of reference signal of the Band_with_BMRS is as single-band beam correspondence operation
· Option 2: “QCLed with the other CC in Band_with_BMRS” shall be applied for the reference signal of Band_without_BMRS.
· Option 3: LS to RAN1 to raise the requirement on “SSB QCLed with the other CC in Band_with_BMRS” for the reference signal of Band_without_BMRS.
· Option 4: Reference signal power level of the two bands, Band_with_BMRS and Band_without_BMRS, shall be equal for CBM.
· Option 5: The reference signal configuration, side condition, power level and QCLed behavior are applied for both “different frequency groups” and “within same frequency group” based on CBM.
· Option 6: No need to specify the BMRS side condition for CBM in R17 and only inform RAN5 that the BMRS type is the same as IBM.
Recommendations for 2nd round:
Discuss Options 2, 3 and 6 under WF.



WF: WF: No additional agreements

	Company
	Comments

	OPPO
	Option 2 need to clarify what is the reference signal of Band_without_BMRS.
Option 3, might be difficult in this stage considering RAN1 will complete Rel-17 soon.

	Qualcomm
	We do not think any further agreements are necessary. RAN1 has already designed this aspect in a water-tight manner. We can continue discussion as a way to help each other understand however. 
Option 2: (agree with Oppo). What reference signal in band_without_BMRS is being discussed? What type of QCL relationship is being discussed? As far as BMRS is concerned, we only need to discuss QCL type-D, and any channel or signal in Band_without_BMRS can trace its QCL type-D dependence to a reference signal in Band_with_BMRS
Option 3: Do not support LS with proposed contents. We do not think this proposal is consistent with RAN1 design.

	MediaTek
	About Option2: 
To OPPO and Qualcomm:
As clarified in GTW and 1st round email’s response, the “reference signal” mainly means SSB and CSI-RS.
To Qualcomm:
Thanks for your professional comment, I think we are on the same page. But we want to make it be clearer to avoid ambiguous, and we are fine to rephrase the proposal wording together based on your comments. Could you review this Option2_new?
Option2_new:
· Any channel or signal, including CSI-RS/SSB etc, in Band_without_BMRS can trace its QCL type-D dependence to a reference signal in Band_with_BMRS. 
· In CBM test, any channel or signal, including CSI-RS/SSB etc, in Band_without_BMRS shall trace its QCL type-D dependence to a reference signal in Band_with_BMRS, to avoid doing DL measurements on Band_without_BMRS.

About Option3: 
Based on Option2 discussion, and our understanding on current SSB design (as below Issue 4-3-2 discussion), we think inform RAN1 is needed to align two WGs and let RAN1 judges how to implement SSB part. How about below Option3_new?
Option3_new:
· LS to RAN1 about Option2 agreement and highlight request on enable “equivalent SSB in Band_without_BMRS traces its QCL type-D dependence to a reference signal in Band_with_BMRS”

	Xiaomi
	Further agreement is unnecessary, RAN1 has discussed the issue of QCL type-D on SSB, but it is hard to have any conclusion in R-17.

	MediaTek 
(in V10)
	To Xiaomi, 

The key proposal concept is “Make reference signals in Band_with_BMRS trace its QCL type-D dependence to a reference signal in Band_with_BMRS”. 

Under the concept, for the cases with CSI-RS (#1 #2), seems RAN1 is ready, we just make the BMRS side condition clearer. For the cases has SSB only (#3), inform RAN1 for the demand may have chance to solve it. 
	Case
	reference signal configuration

	
	Band_with_BMRS
	Band_without_BMRS

	1
	CSI-RS and SSB
	CSI-RS and SSB trace its QCL type-D dependence to a reference signal in Band_with_BMRS

	2
	CSI-RS based
	CSI-RS trace its QCL type-D dependence to a reference signal in Band_with_BMRS

	3
	SSB based
	SSB trace its QCL type-D dependence to a reference signal in Band_with_BMRS




	vivo
	We are ok with the new option 2 and option 3 as MediaTek mentioned above.




	Issue 4-3-2: “QCLed” approach details

	Tentative agreements:
None 
Candidate options:
· Option1: Exact reference signal configuration of Band_without_BMRS is based on reference configuration of Band_with_BMRS as below table.
	Case
	reference signal configuration

	
	Band_with_BMRS
	Band_without_BMRS

	1
	Both CSI-RS and SSB
	SSB QCLed with the other CC in Band_with_BMRS

	2
	CSI-RS based
	CSI-RS QCLed with the other CC in Band_with_BMRS

	3
	SSB based
	SSB QCLed with the other CC in Band_with_BMRS


· Option2: Other
Recommendations for 2nd round:
Discuss under WF.



WF: No Agreement

	Company
	Comments

	OPPO
	Regarding Option 1:
Case 1: in our understanding SSB cannot be the QCL target reference signal, probably in Band_without_BMRS it could be CSI-RS.
Case 2: ok
Case 3: as case 1.

	Qualcomm
	We do not think any agreements are necessary. RAN1 has already designed this aspect in a water-tight manner. We can continue discussion as a way to help each other understand however. 
Many problems with the wordings. 
1. SSB is a mother signal and cannot be QCL type- D dependent on another signal. 
2. For precision, perhaps this is understood by everyone else, one cannot QCL to a CC,  one can QCL-D to a reference signal in a CC.

	MediaTek
	To OPPO:
Thanks for your comment. We understand you are okay on CSI-RS part for case #1 & #2. And we have same understanding about SSB part for case #3. Hence, this is the reason that we think we need to ask RAN1’s help on SSB part for the SSB-based case.

To Qualcomm:
As the agreement in GTW “Configuration and side condition of reference signal of the Band_with_BMRS is as single-band beam correspondence operation”, hence, the table further discuss 3 cases, that aligned with single-band beam correspondence cases, for further review.

We are fine to use your professional wording. How about Option1_new?
· Option1: Exact reference signal configuration of Band_without_BMRS is based on reference configuration of Band_with_BMRS as below table.
	Case
	reference signal configuration

	
	Band_with_BMRS
	Band_without_BMRS

	1
	CSI-RS and SSB
	CSI-RS and SSB trace its QCL type-D dependence to a reference signal in Band_with_BMRS

	2
	CSI-RS based
	CSI-RS trace its QCL type-D dependence to a reference signal in Band_with_BMRS

	3
	SSB based
	SSB trace its QCL type-D dependence to a reference signal in Band_with_BMRS




	
	




2.4	UE capability

	Issue 4-5-1: UE-centric description is adopted in IBM and CBM definition.
	Was discussed in GTW
GTW agreements:
Agree on Option 1 in principle but need check the concrete wording.

Candidate options:
· Option 1: refine the IBM and CBM definition to highlight the per-BC characteristics to avoid confusion.
· Option 2: Not needed
Recommendations for 2nd round:
Discuss option 1 wording under WF.



WF: 
· Refine the IBM and CBM definition to highlight the per-BC characteristics to avoid confusion.
· [bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: _Hlk70520000]IBM (Independent Beam Management): A UE that supports an inter-band CA configuration with IBM selects its DL Rx beam(s) for all CCs in each configured band based on DL reference signal measurements made in that band.
· CBM (Common Beam Management): A UE that supports an inter-band CA configuration with CBM selects its DL Rx beam(s) for all CCs in all configured bands based on DL measurements made in the only CC configured with the reference signal for beam management.

	Company
	Comments

	Nokia
	We agree with WF. Originally, we thought that also RAN2 needs a change but it seems that only RAN4 change is needed, is this correct?
[image: ]

	Samsung
	We agree with this WF.
Response to Nokia
· Yes, correct. RAN2 needs no change. We just need to optimize BM definition a bit in RAN4 to well align with RAN2 specification.

	Qualcomm
	Agree with refinement. 

	MediaTek
	Agree and thanks for the refinement.

	LG Electronics
	Agree with WF.

	vivo
	OK with the refinement

	Ericsson
	Agreed. It is indicated per BC so no RAN2 change as needed (but the RAN4 definitions in the WF now more consistent).




2.5	Fs_inter

	Issue 3-1-1: Fs_Inter capability

	Topic was extensively discussed in GTW but no conclusion was reached but down selection was done into option 2 and 4a.
Candidate options:
Agreement: Further discuss the following options:
· Option 2: Fs_Inter capability is introduced. No additional EIS relaxation specific for frequency separation factor is acceptable
· Option 4a: Fs_Inter capability is not introduced. Define Delta_RIB based on worse case of frequency separation
Recommendations for 2nd round:
Continue discussion in WF.




WF: No Agreement

	Company
	Comments

	OPPO
	Either is ok.

	Nokia
	Option 4a

	Samsung
	Option 4a because it is better aligned with previous agreement (CBM framework reuse IBM’s)

	Sony
	Option 4a

	Qualcomm 
	Option 4a

	MediaTek
	We support Option 2.
Furthermore, as commented in GTW and Issue 4-2-1: REFSENS, we think to well align the understanding of prior agreement “RAN4 agrees to define CBM requirements in such manner that both single chain and multi chain architectures are possible.”, the CBM PSD issue shall be treated with CBM Fs_inter issue together as one package.

Be more specific, we are fine for the package to “introduce Fs_inter for CBM & define the minimum CBM sensitivity requirements on the condition of normalized equal PSD”.

	Xiaomi
	If the hardware of single-chain can’t cover whole frequency range of aggregated bands, we prefer Option2. If the hardware of single-chain can cover whole frequency range of aggregated bands, it just effect the reduction of performance, Option 4a is OK

	LG Electronics
	Support Option 2 taking single-chain implementation into account. 

	vivo
	We support option 2. For these single-chain UE who can cover whole DL spectrum of both band, the delta_Rib may cause by the loss of wide bandwidth impedance mismatch (S11) or other RF device (e.g., antenna, LNA, etc.) performance degradation, but anyway, all the degradation in this case is not so huge. In the contrast, if the single-chain UE cannot cover both band, the degradation will be sharp when CC is located outside of its capability (in the worst case, ADC may not work normally) and actually the option 4a exclude all such type of UE to enjoy CBM.

	Ericsson
	Option 4a

	Huawei, HiSilicon
	Option 2. Support the proposal by MediaTek aht the CBM PSD issue shall be treated with CBM Fs_inter issue together as one package.

	DOCOMO
	Option 4a

	Apple
	Option 4a



Topic #5: 6.4.2.1.4	Rx beam switch value
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	T-doc name
	Company
	Proposals / Observations

	R4-2200945
	Discussion on Rx beam switch time
	vivo
	Proposal: The baseline of Rx beam switch time should be 200 ns in FR2.

	R4-2201594
	Discussion on UE Rx beam switch delay 
	Nokia
	Proposal: Define a UE Rx beam switch delay of 60ns



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 5-1: UE Rx beam switch delay
Issue 5-1-1: UE Rx beam switch delay
· Proposals
· Option 1: 200 ns
· Option 2: 60 ns
· Option 3: Other
· Recommended WF
· TBD

	Company
	Comments

	XXX
	

	Qualcomm
	Option 1: 
The gNB and UE face different operational criteria and require different procedures during a generalized beam change. It is not feasible to equate the two. Some significant differences are:
1. Power consumption allowance in case of gNB
2. Tx dynamic range requirement for Ues
This type of enhancement can be studied for the future in terms of motivation and cost.

	OPPO
	Option 1

	vivo
	We support option 1, in TR 38.817-02, the worst case for intra-panel can be 100ns, and for CBM we should further consider the additional time for inter-panel or other latency, so 200 ns is preferred. In addition, based on the conclusion in this TR, 200ns beam switch time will not cause significant system performance degradation.

	Ericsson
	Option 2.

	Nokia
	Option 2

	Apple
	Option 1

	Huawei
	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
	Comments collection

	
	
	Company A

	
	
	

	
	
	

	
	
	

	
	
	



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 

	Issue 5-1-1: UE Rx beam switch delay
	Tentative agreements:
None
Candidate options:
· Option 1: 200 ns
· Option 2: 60 ns
· Option 3: Other
Recommendations for 2nd round:
Continue Discussion under DL CA WF.




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

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



Discussion on 2nd round (if applicable)
Continue discussion in DL CA WF initiated by Nokia. 
From WF:
2.6	Rx Beam switch

	Issue 5-1-1: UE Rx beam switch delay
	Tentative agreements:
None
Candidate options:
· Option 1: 200 ns
· Option 2: 60 ns
· Option 3: Other
Recommendations for 2nd round:
Continue Discussion under DL CA WF.



WF: No Agreement

	Company
	Comments

	OPPO
	Option 1.

	Nokia
	Option 2

	Qualcomm
	Option 1
It does not appear that a ‘compromise’ value can be had in this release. Our arguments for example are the same as those shared by us in the first round.

	vivo
	Option 1.

	Ericsson
	Option 2

	Huawei, HiSilicon
	Option 1

	Apple
	Option 1.



[bookmark: _Hlk93049131]Topic #6: 6.4.2.2.1	Inter-band UL CA for two bands
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	T-doc name
	Company
	Proposals / Observations

	R4-2200345
	FR2 inter-band UL CA framework
	Nokia, Nokia Shanghai Bell
	Proposal 1: Total power concept shall not be considered for FR2 UL CA.
Proposal 2: For the relaxation framework, Option 2 shall be selected, i.e., CA MOP = single carrier MOP and CA MPR = max {X&Y, MPRPA-PA, MPRwaveform&modulation&BW&etc }
Proposal 3: X&Y and MPRPA-PA shall be around 3 dB regardless of band and band combination. 
Proposal 4: MBR handling shall be based on Option 2 (MBR is part of single carrier MOP for MOP/MPR framework Option 2 (CA MOP = single carrier MOP).

	R4-2200468
	UE UL CA requirements based on IBM
	Sony, Ericsson
	Proposal 1: Including MBR as part of X&Y.
Proposal 2: including X&Y into the CA MPR, where the MOP and MPR framework of inter-band CA in FR2 can be defined as: 
CA MOP = single carrier MOP
CA MPR = max { X&Y, MPRPA-PA, MPRwaveform&modulation&BW&etc }
Proposal 3: Specify min peak EIRP and spherical coverage per band with relaxed requirement compared to single-CC with consideration of MBR and beam peak misalignment.
Proposal 4: Specify min peak EIRP and spherical coverage as per band with relaxed requirement compared to single-CC, based on ΔTIB,P/S,n shall be ΔRIB,P/S,n -1 dB. 
Proposal 5: for UL inter-band CA power control in FR2, the existing behavior in 38.213 is assumed: the UE configures a PCMAX in an implementation-specific manner like for the intra-band case and relative power limits are used for controlling the power on the serving cells. PCMAX ≥ PCMAX,f,c for each configured serving cell c with PCMAX,f,c as specified in clause 6.2.4 with parameters MPR and A-MPR as specified per serving cell or modified as needed for the band combination (CA MPR).

	R4-2200736
	Discussion on requirements of FR2 inter-band UL CA
	Samsung
	Proposal 1:	specify X&Y (ΔTIB,P,n , ΔTIB,S,n) relaxations for FR2 inter-band CA in the CA MOP clause of TS 38.101-2.
Proposal 2:	similar as DL CA, MBR can be absorbed into X&Y (ΔTIB,P,n , ΔTIB,S,n) relaxation for inter-band UL CA.
Proposal 3:	the total relaxation of inter-band UL CA (ΔTIB +MPR) is not smaller than that of intra-band CA, i.e., at least 5dB.

	R4-2200942
	Discussion on inter-band UL CA
	vivo
	Proposal 1: the option 1 framework is should be used for FR2 inter-band UL CA with IBM.
Proposal 2: The MBR should be incorporated in X&Y relaxation 
Proposal 2: There is no any extra upper power limit will be defined due to the “total UE power concept”, only a suitable relaxation need to be discussed, which will equally apply to each band.
Proposal 3: The 2 dB relaxation due to the “total UE power” may be enough.
Proposal 4:  The X&Y for n257-n259 can be:
	NR CA band combination
	NR band
	ΔRIB,S,n (dB)
	ΔRIB,P,n (dB)

	CA_n257-n259
	n257
	4.5
	5.0

	
	n259
	4.5
	5.0




	R4-2201276
	R17 FR2 Inter-band UL CA requirements
	OPPO
	2.1 Total power concept
Proposal 1:               Take total power concept into account together with power consumption and thermal issues in min peak EIRP/spherical discussion. And in package 1dB relaxation.
2.2 Min Peak EIRP
Proposal 2:               Define 3.5dB relaxation (without considering the PA-PA interaction impacts) for min peak EIRP of each band in n257+n259 compared with single band requirements.
2.3 Spherical coverage

Proposal 3:               It is proposed to define 3.5dB relaxation (without considering the PA-PA interaction impacts) for spherical coverage of each band in n257+n259 compared with single band requirements.
2.4 MOP/MPR framework
Proposal 4:               It is proposed to define X&Y relaxation in peak EIRP and spherical requirements as DL, i.e. Option 1.
Proposal 5:               It is proposed to define MBR as part of X&Y relaxation.

	R4-2201291
	Discussion on inter-band UL CA requirements
	ZTE Corporation
	Proposal 1: For relaxation framework of CA MOP and CA MPR, we prefer option 2; CA MOP = single carrier MOP, CA MPR = max { X&Y, MPRPA-PA, MPRwaveform&modulation&BW&etc }.
Proposal 2: For MBR framework, we believe that the MBR should be part of the X&Y, so option 1.

	R4-2201300
	Tx requirements for inter-band UL CA between different frequency groups based on IBM
	Xiaomi
	Proposal 1: The MOP should apply the Option1:
· CA MOP = single carrier MOP – X&Y
· CA MPR = max { MPRPA-PA, MPRwaveform&modulation&BW&etc }
Proposal 2: MBR is part of X&Y.
Proposal3: X and Y for min peak EIRP and EIRP spherical coverage (X for n257, Y for n259) should apply Option 3:
· ΔTIB,P,n shall be ΔRIB,P,n -1 dB
· ΔTIB,S,n shall be ΔRIB,S,n -1 dB
Proposal 4: Power consumption and thermal issues can be handled with P-MPR.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 6-1: 
Issue 6-1-1: MOP/MPR framework
· Proposals
· Option 1:
· CA MOP = single carrier MOP – X&Y
· CA MPR = max { MPRPA-PA, MPRwaveform&modulation&BW&etc }
· Option 2:
· CA MOP = single carrier MOP
· CA MPR = max { X&Y, MPRPA-PA, MPRwaveform&modulation&BW&etc }
· Recommended WF
· TBD

	Company
	Comments

	XXX
	

	Qualcomm
	Option 2
This topic cannot be discussed in isolation without discussing what mechanisms are captured by X and Y.

	Samsung
	Prefer Option 1.
X&Y is possible to have different values for peak and spherical. MPR could not address the X&Y for spherical.

	Xiaomi
	Option1
Actually, X & Y in the inter-band DL CA are more related to antenna performance degradation due to the physical restriction, MPRPA-PA is to meet the emission requirements due to PA-PA interaction. The MPR value can’t eliminate the antenna performance degradation

	OPPO
	Option 1.
For the UE supporting CA, the peak EIRP/EIS and spherical coverage is inevitably be degraded. If the relaxation is putting on the MPR as option 2 that means UE is still required to achieve same peak and spherical performance as single band, this is not practical.

	LG Electronics
	Support Option 1. We think UE needs a relaxation (X&Y) to support FR2-1 UL CA compared to single carrier considering mplementation for simultaneously 2 UL transmitting.  The X&Y can include MBR of each band.

	vivo
	Option 1 is preferred. The X&Y including MBR, RF device degradation, increase of insertion loss, etc., which will impact the MOP. In addition, the MPR is mainly for emission requirement, we prefer not to mix them up.

	ZTE
	Option 2.
Option 1 will cause the CA MOP to be smaller than the single CC MOP in any case. Since the performance of FR2 is extremely limited by UL, insufficient UL Tx power will make the UL CA useless(compared to single CC). 

	MediaTek
	Option 1.
We may further discuss how to avoid double-counting issue, however, use similar framework with inter-band DL CA would be fine.

	Sony
	Option 2

	Ericsson
	Option 2, not clear why any additional EIRP reduction must be applied on top on MPR for inter-band UL CA.

	DOCOMO
	Option 2.

	Nokia
	Option 1
We understand this applied to the peak EIRP.
More discussion would be needed on the spherical EIRP.

	Apple
	We prefer Option 2 as the other option leads to double counting of relaxations. We are slightly concerned that those are later compensated with unnecessary increasing complexity of the feature.

	Huawei
	Option 1 based. 



Issue 6-1-2: Physical mechanism for delta(TIB)
· Proposals
· Option 1:
· RAN4 to first identify physical mechanisms that require relaxation before determining delta(TIB). 
· Option 2:
· No need to identify it.
· Recommended WF
· TBD

	Company
	Comments

	XXX
	

	Qualcomm
	Option 2:
If emissions are handled by MPR_PAPA, the mechanisms contributing to delta(TIB) are below
Delta(TIB_peak): MBR
Delta(TIB_spherical): MBR+relaxation due to imperfect overlap in coverage areas (reuse from delta(RIB))
MBR is however better handled as part of single carrier MOP.

	Xiaomi
	Option 1
whether delta(TIB) can instead of X&Y?

	OPPO
	Option 1.

	ZTE
	Option 1 is OK but we have already done a similar work at the DL CA stage. RAN4 may just need to consider the parts of the UL CA that are different from DL.

	MediaTek
	Option 1:
The reason to identify physical mechanisms (or say loss factor in my understanding) is it to make sure we are aligned with relaxation factor inside, to avoid double-counting or miss for example.

	Ericsson
	Any relaxation, if applied, should be justified. 
In our understanding, a TIB specified like for FR1 would also be applied when the UE is not configured with UL CA. For FR2 this is captured by the MBR, the X&Y only applies when the UE is configured with UL CA in the CA MOP for the respective bands.

	Nokia
	Agree with Qualcomm.

	Apple
	Option 1.

	Huawei
	Option 1



Issue 6-1-3: MBR handling
· Proposals
· Option 1:
· MBR is part of X&Y 
· Option 2:
· MBR is part of single carrier MOP
· Recommended WF
· TBD

	Company
	Comments

	XXX
	

	Qualcomm
	[Option 2]: (prefer)
Since MBR is defined differently over all power classes, the formulation becomes agnostic of power class if MBR continues to apply directly to the single CC min. peak EIRP requirement of the concerned power class, rather than in delta(TIB). The disadvantage is deviation from convention used for DLCA, and in our view, a minor matter

	Samsung
	Also agree with Qualcomm that this issue is a minor matter.
To be consistent with DL CA, Option 1 is slightly preferred.

	Xiaomi
	Option1.
MBR is caused by antenna performance degradation, it can be incorporate into X&Y

	OPPO
	Option 1. It was considered in X&Y in DL CA, there is no reason not doing the same.

	LG Electronics
	Preference is Option 1.

	vivo
	Option 1, similar to the DL CA with IBM.

	ZTE
	Option 1.
MBR is related to the antenna performance degradation, which has been demonstrated in the discussion of DL CA, so X&Y is more suitable. There is no reason to overturn this conclusion in UL.

	MediaTek
	For inter-band DL CA, MOP relaxation value include MBR. We think it is better to have similar framework/definition, if we select “CA MOP = single carrier MOP – X&Y”.

	Sony
	Option 1

	Ericsson
	Option 1. The relaxation for MBR (a maximum allowance) should be part of the X&Y since the degradation of the EIRP due to support of multiple bands as needed to support the band combination is considered.
It should be made clear that X&Y only applies when the UE is configured with UL CA, whereas the MBR also applies for non-CA.

	Nokia
	Option 1 (if we agree Option 2 in Issue 6-1-1.)

	Apple
	Option 2.
In our understanding, the single CC requirement for each band is always be coupled with MBR, since that relaxation is not related to CA and represents the challenge of accommodating requirements for many bands in the integrated form factor design.  Further, the maximum output power (MOP) requirements consist of the following tables taken together: peak EIRP (Table 6.2.1.3-1), max power limits (Table 6.2.1.3-2), spherical coverage (Table 6.2.1.3-3), and MBR (Table 6.2.1.3-4).

	Huawei
	Option 1



[bookmark: _Hlk93049174]Issue 6-1-4: Total power handling
· Proposals
· Option 1:
· No total power concepts (i.e., no extra handling other than P-MPR for the sake of power consumption issues)
· Option 2:
· 1 dB relaxation
· Option 3
· 2 dB relaxation
· [bookmark: _Hlk93049185]Option 4:
· Equal or more than 3 dB relaxation
· Option 5:
· Others
· Recommended WF
· TBD

	Company
	Comments

	XXX
	

	Qualcomm
	Option 1
There does not seem to be any physics limitation or any regulatory limitation in FR2 that justifies ‘total power concept’

	Samsung
	As requirements are for PC3 handheld devices, total power is critical. In conformance test P-MPR is set to 0, so the performance degradation due to heating could not be addressed except reasonable maximum power specification for suitable power class. 
On the other hand, if enough relaxation (X&Y + MPR) is to be defined, especially to be comparable with that of intra-band CA, then option 1 can be accepted. 

	Xiaomi
	Option1

	OPPO
	Option 2. 
In implementation, due to power consumption and heating issues, UE has to limit Tx power as we have observed in today. It is expected that when CA comes, these issues would become severe, at least additional 1dB to compensate the power consumption and thermal issues caused by activating two bands and two panels.

	vivo
	We support option 3. Perhaps we can first agree that there is no upper power limit will be introduced by total UE power concept, and further discuss the specific per band relaxation value.

	ZTE
	Option 1.

	MediaTek
	Option 4. We wanna keep the power class have a general image on total (conductive) power as LTE/FR1. Because different total (conductive) powers lead to quite different UE design considerations. Of course, it doesn’t mean that we think UE cannot have higher total power. However, define new power class for this demand is better than to change the general power class image.
Be more specific, under above intention, we think the value shall be “3 dB” by simple calculation.

	Sony
	Option 1.

	Ericsson
	Option 1. The impact on performance of application of P-MPR due to MPE for transmissions in multiple uplinks (possibly with multiple sub-arrays) is already a concern.

	Nokia
	Option 1.

	Apple
	Option 1.

	Huawei
	Option 5. 
We think that the total TRP for CA should not exceed the value for single carrier. 



Issue 6-1-5: Power control
· Proposals
· Option 1
· for UL inter-band CA power control in FR2, the existing behavior in 38.213 is assumed: the UE configures a PCMAX in an implementation-specific manner like for the intra-band case and relative power limits are used for controlling the power on the serving cells. PCMAX ≥ PCMAX,f,c for each configured serving cell c with PCMAX,f,c as specified in clause 6.2.4 with parameters MPR and A-MPR as specified per serving cell or modified as needed for the band combination (CA MPR).
· Option 2
· Other
· Recommended WF
· TBD

	Company
	Comments

	XXX
	

	Qualcomm
	Option 2 for this meeting
This is an interesting proposal (thank you E/// for bringing it up). A text proposal would be good for evaluation for resolution in a future meeting. 
Also, in our view, inter-band is different from intra-band because Pcmax is independent in the former. It would therefore be good to understand how the intra-band solution for Scell dropping could be modified for inter-band (when a solution for intra-band is available). 

	Samsung
	Thanks for the proposal. RAN1 is still waiting for RAN4 reply about if independent power control is for inter-band UL CA (refer to thread 138). if RAN4 confirms independent power control, is RAN1 specification changes expected? It seems that inter-band UL CA depends on potential RAN1 specification change and intra-band UL CA depends on outcome of Scell dropping. Please correct me if my understanding is wrong.

	vivo
	Option 2, it is hard to define the PCMAX even based on the TRP as mentioned in the related contribution. On the one hand, the reference plane of Pcmax,f,c is similar to conductive power, and the TRP need to consider antenna radiation efficiency which may impact by blocking or other factor, and the efficiency will lead to the difference between TRP and Pcmax,f,c. On the other hand, the MPR, PMPR, etc., are based on EIRP, the TRP is hard to use for power control. However, we support further discuss the power control issue. 

	Sony
	We support option 1 but are open to other ideas. Just want to clarify that this is an orthogonal discussion to the minimum requirement, so there is no interaction. 

	Ericsson
	Option 1 as proponent. This would not require any modification of 38.213 and would allow the network to control the output power on each carrier. We remark that this proposal does not limit the peak EIRP minimum requirement.

	Apple
	We agree with further discussing this issue and to have a look at a potential text proposal related to inter-band UL CA power control.

	Huawei
	Option 2. 
Define Pumax and Ptmax for CA. 
∑ (min EIRPf,c-X/Y-Max(MPRf,c, MPRpa-pa))≤ P UMAX  ≤ EIRP max + 3dB
P TMAX,  ≤ TRP max  



Issue 6-1-6: NS framework
· Proposals
· Option 1
· RAN4 to discuss how to capture emissions requirements as well as NS framework for UL inter-band combinations.
· Option 2
· No need to discuss.
· Recommended WF
· TBD
	Company
	Comments

	Qualcomm
	Option 1
We wanted to check with the group what would be the best way to specify A-MPR if OOB inter-mod products from a particular ULCA inter-band combination falls inside a protected For example: n257+n259 can have products that fall in bands allocated primarily to other uses. See ‘Table 4.1-2: Frequency bands in the range 10 to 24 GHz in radio regulation’ in TR38.820. Would AMPR apply for n257+n259?
Partial excerpt of referenced table:
[image: ]


	OPPO
	Option 1 in principle, similar issue in FR1, however, no additional AMPR is defined for UL CA case currently.

	ZTE
	Option 1. similar as FR1. 

	DOCOMO
	Option 1:
Thank you very much for pointing out this issue. We would like to discuss this.
Our understanding is that some additional spurious requirements specified for single band apply to UL inter-band CA. As OPPO said, similar discussion occurred in FR1. After checking the feasibility, CRs were captured to apply the additional spurious emission requirement associated with NS to UE transmitting inter-band CA as specified in 6.2A.3.1.3 in TS 38.101-1. No additional AMPR was defined so far because the current NS is per band capability and there arignalinggnalling specific for inter-band CA.
In addition to additional emission requirements, we are now wondering if general emission requirements in Table 6.5.3.1-1 in TS 38.101-2 is also the case. One example is EESS protection of 1dBm/200MHz at 23600-24000MHz for n257 in Table 6.5.3.1-1 in TS 38.101-2. UE transmitting in n257 should meet this requirement, so UE transmitting UL CA of n257+n259 also may need to meet the requirement.

	Nokia
	Option 1. Inter-band A-MPR should not be needed but we are open to discuss the potential issue.

	Apple
	As a general comment, RAN4 should strive to define clear emissions requirements for UL CA operation. In the case of inter-band UL CA within FR1, there were CRs to clarify this in past meetings. We agree to further discuss the scenario raised by Qualcomm, and if confirmed, then the related emission requirement with associated A-MPR would need to be defined.

	Huawei
	Option 1 in principle. Depends on specific band combination. 



Issue 6-1-7: Beam management signalling for UL (IBM, CBM, Both)
· Proposals
· Option 1: There is a need for separate beam management signalling for UL
· Option 2: No need: Same signalling applies for UL and DL.
· Recommended WF
· TBD
	Company
	Comments

	Qualcomm
	Option 2
In our understanding, a UE cannot have two different reference signals to track for UL and DL respectively without also being able to support multiple TCI states concurrently. 

	MediaTek
	Option2 (currently). We are open to further revisit this issue if needed later. However, currently, the only discussion on UL CA is “IBM”.

	Nokia
	Option 2

	Samsung
	Option 2
As commented in GTW, UL beam depends on DL measurement which serves for both DL and UL as beam correspondence.

	Huawei
	Agree with MediaTek, open to further discussion. 



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

	
	
	Company A

	
	
	

	
	
	

	
	
	

	
	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	Issue 6-1-1: MOP/MPR framework

	Was discussed in GTW
GTW agreements:
None
Candidate options:
· Option 1:
· CA MOP = single carrier MOP – X&Y
· CA MPR = max { MPRPA-PA, MPRwaveform&modulation&BW&etc }
· Option 2:
· CA MOP = single carrier MOP
· CA MPR = max { X&Y, MPRPA-PA, MPRwaveform&modulation&BW&etc }
Recommendations for 2nd round:
Continue discussion under UL CA WF.

	Issue 6-1-2: Physical mechanism for delta(TIB)

	Tentative agreements:
None
Candidate options:
· Option 1:
· RAN4 to first identify physical mechanisms that require relaxation before determining delta(TIB). 
· Option 2:
· No need to identify it.
Recommendations for 2nd round:
Continue discussion under UL CA WF.

	Issue 6-1-3: MBR handling
	Did not have enough time in GTW to discuss this.
Tentative agreements:
None
Candidate options:
· Option 1:
· MBR is part of X&Y 
· Option 2:
· MBR is part of single carrier MOP
Recommendations for 2nd round:
Continue discussion under UL CA WF.

	Issue 6-1-4: Total power handling

	Was discussed in GTW
Tentative agreements:
None
Candidate options:
· Option 1:
· No total power concepts (i.e., no extra handling other than P-MPR for the sake of power consumption issues)
· Option 2:
· 1 dB relaxation
· Option 3
· 2 dB relaxation
· Option 4:
· Equal or more than 3 dB relaxation
· Option 5:
· Others

Recommendations for 2nd round:
Continue discussion under UL CA WF.

	Issue 6-1-5: Power control

	Tentative agreements:
None
Candidate options:
· Option 1
· for UL inter-band CA power control in FR2, the existing behavior in 38.213 is assumed: the UE configures a PCMAX in an implementation-specific manner like for the intra-band case and relative power limits are used for controlling the power on the serving cells. PCMAX ≥ PCMAX,f,c for each configured serving cell c with PCMAX,f,c as specified in clause 6.2.4 with parameters MPR and A-MPR as specified per serving cell or modified as needed for the band combination (CA MPR).
· Option 2
· Other
Recommendations for 2nd round:
Continue discussion under UL CA WF.

	Issue 6-1-6: NS framework

	Tentative agreements:
Option 1
Candidate options:
· Option 1
· RAN4 to discuss how to capture emissions requirements as well as NS framework for UL inter-band combinations.
· Option 2
· No need to discuss.
Recommendations for 2nd round:
Continue discussion under UL CA WF.

	Issue 6-1-7: Beam management signalling for UL (IBM, CBM, Both)

	Was discussed in feature group GTW.
Tentative agreements:
Option 2
Candidate options:
· Option 1: There is a need for separate beam management signalling for UL
· Option 2: No need: Same signalling applies for UL and DL.
Recommendations for 2nd round:
Discuss tentative agreement under UL CA WF




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

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



Discussion on 2nd round (if applicable)
Continue discussion in UL CA WF initiated by Qualcomm. Later on discussion will be transferred here.
From WF:
1.WF – Beam management signalling for UL vs DL

1. Same BM type applies for both UL and DL for bands configured with both UL and DL CCs in CA per band and it is per band combination with two bands configured in Rel-17.	Comment by OPPO Jinqiang: Proposed changes to clarify the same BM type is only apply to bands with both UL and DL CC configured, and this is the case for Rel-17 since it only supports CA two bands.

For the UL and DL with different CA band combination cases, it might be hybrid BM types which needs to be further discussed in future when the band combinations are introduced in spec.

WF: Agreement on modified #1.
Comment summary:
General agreement after modification, although some questions on CR implementation or clarification were raised. One company recommended futureproofing for more FR2 bands in inter-band CA. For the latter case however, the presented counterexample does not address the case when the same bands are configured for UL and DL. i.e., UL configuration is different from DL configuration (band 3). The counterexample does show same BM between band pairs that have both UL and DL (band 1 and band 2), which is consistent with this proposal.

	Company
	Disagree with post-discussion WF, include justification:

	
	

	
	

	
	

	
	



Moderator-note: Discussion will be transferred to email discussion document at the end of 2nd round, any agreements from discussion will be retained here: 
	Company
	Agree/Disagree, include justification

	MediaTek
	[Agree]

There is only UL CA based on IBM discussion in current objective, so maybe it’s not a potential issue so far.

For pure technical possibility discussion, so far, we tend to believe UL CA and DL CA would be same BM type based on typical architecture. However, if there is exact issue raised, we are open to further revisit the potential issue and need for UL BM signalling. 

	Nokia
	Agree. There is no beam correspondence at all if different BM types are allowed between UL and DL. This is against our fundamental assumption.

	Qualcomm
	Agree

	LG Electronics
	Agree

	Samsung
	Agree in principle but suggest to change from “per band  per band combination” to “per band combination”

	ZTE
	A question: If inter-band DL CA supports CBM, then does it mean CBM is supported/indicated to inter-band UL CA?  (In Rel-17, CBM is not supported in inter-band UL CA.)

	vivo
	Agree 

	Sony
	Agree

	Huawei, HiSilicon
	Currently for inter-band UL CA, only IBM is within the WID. If the proposal is agreed, how to handle inter-band UL CA in Rel-17.

	Apple
	Agree

	Xiaomi
	Agree

	DOCOMO
	Agree

	OPPO
	For the below scenario, CBM/IBM for UL and DL are different. Therefore, we suggest to make the capability reporting more future proof, and use separate BM reporting.
[image: ]

	Ericsson
	Agree

	Xiaomi
	Agree






2. WF – Relaxation to the min. peak EIRP requirement

1. This category is equivalent to X(Y) in prior discussion, or alternatively delta(TIB_peak) in spec. language. 

2. Relaxation applies relative to min. peak EIRP in tables 6.2.1.x-1. (single-band single-CC min. peak EIRP requirements without MBR)

3. Relaxation from CA MPR is separately applicable.
WF for #1-3: Agreement 
4. Included mechanisms that contribute to relaxation are listed below:
a. MBR from section 6.2.1
WF for #4.a: Agreement 
b. Array configuration change between single band UL and inter-band ULCA (examples: splitting array by polarization, splitting array into multiple sub-arrays)

WF for #4.b:
UEs are not precluded from using technique of 4.b. 4.b is not included in list of mechanisms that contribute to delta(TIB_peak) value. 
Comment summary for #4.b:
Array splitting seems to be regarded as an implementation choice, but not a practical necessity to implement inter-band ULCA. There does not seem to be consensus that this implementation choice should be standardized.

c. ‘Total power concept’: Define Pumax and Ptmax for CA. 
i. ∑ (min EIRPf,c-X/Y-Max(MPRf,c, MPRpa-pa))≤ P UMAX  ≤ EIRP max + 3dB
ii. P TMAX,  ≤ TRP max  


WF for #4.c:
FFS if ‘Total power concept’ is included in list of mechanisms that contribute to delta(TIB_peak) value. Discuss in next meeting, including why or why not relaxation due to thermal should be standardized.
Comment summary for #4.c:
Many companies disagreed with the need for total power concept, citing lack of any regulatory mandates. For some companies, total power concept seems motivated by power management and dissipation issues. 

	Company
	Disagree with post-comments WF, include justification:

	MediaTek
	We worry current “#4.c or WF for #4.c” statement may mix the total power concept discussion for “min requirement” and “rea-time power control”. We’d like to rephrase it like below. Could WF leader and companies review this?

FFS if total power concept is included in list of mechanisms that contribute to delta(TIB_peak) value. Discuss in next meeting, including why or why not relaxation due to thermal should be standardized.

	Huawei, HiSilicon
	We prefer the suggestion by moderator, it already says the issue can be further discussed in next meeting. 

	
	

	
	



Moderator-note: Discussion will be transferred to email discussion document at the end of 2nd round, any agreements from discussion will be retained here:
	Company
	Agree/Disagree with 4.a, include justification

	MediaTek
	Agree. Leverage DL CA framework.

	Nokia
	Conditional Agree
We can agree this way if relaxation budget is properly split without double counting.

	Qualcomm
	Agree. Note to Nokia: Agree with your condition. The idea is to identify agreed mechanisms and distribute them without double counting.

	LG Electronids
	Agree. 

	Samsung
	Agree

	Vivo
	Agree.

	Sony
	Agree.

	Xiaomi
	Agree

	
	

	OPPO
	Principle ok.

	Xiaomi
	Agree




	Company
	Agree/Disagree with 4.b, include justification

	MediaTek
	No answer. We don’t have clear answer so far, and we are open to know proponent and companies’ view. For example, while we have some general understanding on typical architecture (ex: dual-polarization), shall we define requirement further consider special architecture?

	Nokia
	Disagree. These examples would degrade UL CA performance worse than single UL.

	Qualcomm
	Disagree. UE is not precluded from implementing these types of solutions, but we have to protect high EIRP cases (low MPR) in inter-ULCA. Otherwise the feature becomes useless rapidly due to high implementation complexity

	LG Electronics
	Our positions is that UE implementations with ‘b’ is not precluded. 

	Samsung
	Note that single band UL is single polarization. Splitting polarization for UL CA seems not precluded but have little impact on uplink power. Sub-array is usually not assumed previously.

	vivo
	splitting array by polarization:
Disagree, in DL CA, we also not consider the relaxation for single polarization for each band.
splitting array into multiple sub-arrays:
we are open for this factor. The array splitting may not only impact the antenna gain and need more evaluations. However, this factor is closely related to the UE behavior which may be hard to standardize. 

	Sony
	We disagree with it and support the comments from Qualcomm.

	Huawei, HiSilicon
	For splitting array polarization, i.e. each UL band w/ single polarization needs to be considered, because currently single CC peak EIRP assumes 3dB polarization gain. For sub-array, we are open for further discussion. 

	Xiaomi
	disagree, whether splitting array into multiple sub-arrays don’t impact the requirements, it denpends on UE implementation.

	ZTE
	Disagree. The special implementation case should not impact the high EIRP cases.

	OPPO
	This is a possible implementation, and has the merit of low power consumption and heating especially when UE is in the middle of cell. And UE use this approach to cover the whole spectrum when UE has limitation in the Fs_inter. This should be accounted.

	Ericsson
	We agree with Qualcomm

	
	



:
	Company
	Agree/Disagree with 4.c, include justification

	MediaTek
	For us, to consider “total power concept” is much like to reflect it to min requirement directly (#-3dB per band), because it directly affects UE hardware capability design. 

The real-time power control mechanism is of course another important issue.

	Nokia
	Disagree. Power should be independent per band.

	Qualcomm
	Disagree. Power should be independent per band. There is no regulation that forces this concept for FR2 UEs. There are also no scenarios that both, don’t trigger P-MPR, but cause coupling of power control across bands.

	Samsung
	We agree that power should be independent per band. But total power consideration in relaxation value should be taken into account to some extent, otherwise the output power performance is difficult to pass the conformance test where P-MPR is set to 0, due to the performance degradation by heating etc.

	vivo
	Disagree, the formula may conflict with the “per band” agreement.

	Huawei
	we can focus on the first item for Pumax. Just want to clarity with QC’s comments, does it mean that for the reason of power consumption, P-MPR could be utilized?

	Apple
	Disagree

	Xiaomi
	disagree, Power should be independent per band

	ZTE
	Disagree. Power should be independent per band.

	OPPO
	Agree with MTK and Samsung. Total power concept should be considered no matter in defining total power level or be considered in delta Tib.

	Ericsson
	Disagree. The PCMAX sets the level (implementation specific for intra-band and in a plane of reference not the same as the EIRP/power class) at which the UE prioritizes transmissions. The MPE requirement is specified as a PFD requirement at a fixed (small) distance from the UE no matter of presence of a user; compliance with this is dependent on e.g. the UE form factor and antenna panel locations. It is not necessarily related to the sum of attenuated EIRP in different beam directions.

We also recognise the need for heat management (not only the user).






3. WF – Relaxations to meet common EIRP spherical coverage
1. This category is equivalent to delta(TIB_spherical). 

2. Relaxation applies relative to min. EIRP in tables 6.2.1.x-3 (single-band single-CC spherical coverage EIRP requirements without MBR).

3. Relaxation from CA MPR is separately applicable.
WF for #1-3: Agreement 
4. Relaxation for common spherical coverage delta(TIB_spherical) is derived as addition of the quantities below:
a. Total peak EIRP Relaxations (X/Y, see WF.2)
b. Relaxation ‘R_overlap’ due to imperfect overlap in spherical coverage regions of the two bands (i.e., not covered by 3a above)
i. R_overlap to be aligned with value derived from delta(RIB_spherical)
WF for #4:
Tentative Agreement on #4. ‘Equal peak and spherical’ and ‘R_overlap’ can be considered further in the next meeting.
Comment summary for #4:
There is general agreement with physical mechanism-based approach, with one exception: 
One company proposed equating peak and spherical relaxations. Another company has pointed out in discussion [R4-2202219] that after analysis, such an approach was not technically justifiable even for DLCA. 
One company wanted to check if R_overlap could be aligned with DL assumption
One company enquired about FS_Inter. This concept was only discussed for CBM and does not apply for IBM. CBM inter-band ULCA is out of scope for Rel-17.

	Company
	Disagree with post-comments WF, include justification:

	
	

	
	

	
	

	
	




Moderator-note: Discussion will be transferred to email discussion document at the end of 2nd round, any agreements from discussion will be retained here:
	Company
	Agree/Disagree, include justification

	MediaTek
	Agree “a”. It’s shall be the baseline, and further consider others, as DL CA.

Agree “b”, while common coverage concept is introduced, we shall consider it, as DL CA.


	Nokia
	Disagree. Relaxations are counted multiple times.
OK to Qualcomm

	Qualcomm
	Agree with 4. Note to Nokia: the relaxations apply to single band spherical coverage requirement, so not double counted. (see #2 above)

	LG Electronics
	For 4, the relaxation seems be a+b. It can be large relaxation. Is it acceptible?   

	Samsung
	Agree with 1,2,3.
About 4, generally we can follow DL CA to consider peak relaxation and spherical relaxation together.

	vivo
	Agree, the relaxation should be a+b

	Sony
	Basically fine with all the factors. Also agree with Samsung’s comments on 4 but it seems bullet 4 algins with DL CA relaxation framework to our understanding. 

	Huawei, HiSilicon
	Agree with 1,2,3. Generally 4 can be further considered whether R_overlap to be aligned with value derived from delta(RIB_spherical).

	Xiaomi
	Agree

	DOCOMO
	Agree with 4 if "b" is excluded from the elements of delta(TIB_peak) properly.

	ZTE
	Agree with 4.

	OPPO
	Where does Fs_inter considered?





4.	WF – CA MPR framework
1. CA MPR applies in addition to relaxations in WF.2 and WF.3. 

2. CA MPR = max { MPRPA-PA, MPRwaveform&modulation&BW&etc }
Where:
MPRwaveform&modulation&BW&etc is per section [6.2.2.x]
MPRPA-PA is for compliance with limits in 6.5 and 6.5A for inter-band ULCA 
MPRPA-PA is only applicable when both bands are activated.
WF for #2: Agreement on modified #2
3. Same MPRPA-PA applies per band to each band in the band combination.
WF for #3: Agreement 

Moderator-note: Discussion will be transferred to email discussion document at the end of 2nd round, any agreements from discussion will be retained here 

	Company
	Comments on 2

	Nokia
	Agree.

	Qualcomm
	Agree

	Samsung
	Generally agree but would like further check “MPRwaveform&modulation&BW&etc is per section 6.2.2.x”, add a bracket or something?

	vivo
	Agree, and the MPRPA-PA is only applicable when both bands are activated.

	Sony
	agree

	Xiaomi
	Agree

	ZTE
	Agree

	OPPO
	Ok




Moderator-note: Discussion will be transferred to email discussion document at the end of 2nd round, any agreements from discussion will be retained here:
	Company
	Agree/Disagree to 3, include justification

	MediaTek
	Agree. Thanks for Qualcomm and companies’ patient. After further offline brainstorming, we think the approach is still simpler and more feasible. Hence, we are fine on this.

	
	

	Nokia
	Agree. It would simplify the spec even if different MPR value per band might help.

	Qualcomm
	Agree. Multiple MPR distributions across the bands will work for emissions compliance. Equal MPR per band is an arbitrary and unbiased choice to simplify.

	Samsung
	Agree

	vivo
	Agree 

	Sony
	agree

	Apple
	Agree

	Xiaomi
	Agree

	ZTE
	Agree

	OPPO
	Ok





5.	WF – Power Control
1. Options:
a. for UL inter-band CA power control in FR2, the existing behavior in 38.213 is assumed: the UE configures a PCMAX in an implementation-specific manner like for the intra-band case and relative power limits are used for controlling the power on the serving cells. PCMAX ≥ PCMAX,f,c for each configured serving cell c with PCMAX,f,c as specified in clause 6.2.4 with parameters MPR and A-MPR as specified per serving cell or modified as needed for the band combination (CA MPR)
b. Wait for resolution of Scell dropping problem in intra-band ULCA case
c. Other

Comment summary:
FFS. Continue discussion in next meeting if changes are needed.

	Company
	Agree/Disagree, include justification

	
	

	
	

	
	

	
	




Moderator-note: Discussion will be transferred to email discussion document at the end of 2nd round, any agreements from discussion will be retained here:
	Company
	Comments

	Nokia
	Support option b; the power control should be independent per band for inter-band CA with different frequency group.

	Qualcomm
	Option c: it is not clear the power control for the bands should be coupled in cases where P-MPR does not apply

	vivo
	We prefer option b, to avoid potential conflict by discussing similar issue parallelly. 

	Huawei, HiSilicon
	Option c. Power control of inter-band ULCA depends on clear conclusion of topic 1~ 4. 

	Apple
	As there are some dependencies to Scell dropping we would like to continue the discussion in the next meeting.

	ZTE
	Option b. to avoid potential conflict.

	OPPO
	For clarification, is the below highlighted defined in 38.213?
the existing behavior in 38.213 is assumed: the UE configures a PCMAX in an implementation-specific manner like for the intra-band case and relative power limits are used for controlling the power on the serving cells.





6.	WF – Far out-of-band emissions falling into protected bands
How to extend coexistence table for inter-band UL CA combinations? Options are listed below:
1. Option 1: Add rows to table 6.5A.3.1-1 for each agreed inter-band CA combination
a. CA_n257_n259 is only additional entry in Rel-17
Table 6.5A.3.1-1: Requirements for intra-band CA (modified in this WF)
	CA band
	Spurious emission

	
	Protected band / frequency range
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	CA_n257
	NR Band n260
	FDL_low
	-
	FDL_high
	-2
	100
	

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	
	Frequency range
	23600
	-
	24000
	1
	200
	2

	….
	
	
	
	
	
	
	

	CA_n259
	NR Band 257
	FDL_low
	-
	FDL_high
	-5
	100
	

	
	NR Band 261
	FDL_low
	-
	FDL_high
	-5
	100
	

	
	Frequency range
	36000
	-
	37000
	7
	1000
	

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	….
	
	
	
	
	
	
	

	CA_n257_n259
	NR Band n260
	FDL_low
	-
	FDL_high
	-2
	100
	

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	
	Frequency range
	23600
	-
	24000
	1
	200
	

	
	NR Band 257
	FDL_low
	-
	FDL_high
	-5
	100
	

	
	NR Band 261
	FDL_low
	-
	FDL_high
	-5
	100
	

	
	Frequency range
	36000
	-
	37000
	7
	1000
	

	NOTE 1:	FDL_low and FDL_high refer to each NR frequency band specified in Table 5.2-1
NOTE 2:	The protection of frequency range 23600-24000 MHz is meant for protection of satellite passive services.



2. Option 2: Supplement table 6.5A.3.1-1 with a new table for inter-band ULCA: 
a. New table only retain ranges common to all combinations. 
b. Single band requirements remain in place for band-specific protections
Table 6.5A.3.1-2: Requirements for inter-band UL CA 
	Spurious emission

	Protected band / frequency range
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	Frequency range
	57000
	-
	66000
	2
	100
	

	NR Band 257
	FDL_low
	-
	FDL_high
	-5
	100
	1

	NR Band 261
	FDL_low
	-
	FDL_high
	-5
	100
	1

	NR Band 260
	FDL_low
	-
	FDL_high
	-2
	100
	1

	NR Band 262
	FDL_low
	-
	FDL_high
	-5
	100
	1

	NOTE 1: Does not applies to band combinations involving protected band



WF: Option 1 is pursed in CR, detail changes necessary. 



Moderator-note: Discussion will be transferred to email discussion document at the end of 2nd round, any agreements from discussion will be retained here:
	Company
	Comments

	Nokia
	Option 1 is fine, but the own band needs to be removed.
EESS protection would need to be kept for the band combos including n257.

	Qualcomm
	Option 1 is fine for now, but if more combinations are introduced, this table would grow. 

	Huawei, HiSilicon
	Better to add NOTE 3 to clarify purpose of protection of frequency range 57000-66000 MHz, and to see if there is a need to update NS signalling.

	DOCOMO
	Option 1.
We agree with Nokia that own band protection need to be removed.
As an editorial correction, protection for 36000-37000MHz should also be marked in yellow.






7.	WF – MPR_PAPA for n257+n259
1. See WF.4 for definition
2. Companies are encouraged to bring their proposals for MPR_PAPA for n257+n259 in the next meeting.
Moderator-note: Discussion will be transferred to email discussion document at the end of 2nd round, any agreements from discussion will be retained here:
	Company
	Agree/Disagree, include justification

	Nokia
	Agree

	
	

	
	

	
	



WF: Agreement on #1 and #2



8.	WF – Discussion on how to develop CA_NS for inter-band ULCA
This topic dropped from WF, captured in discussion summary document (revision of R4-2202219)


Moderator-note: Discussion to help identify missing aspects of inter-band ULCA specification. Will be transferred to email discussion document at the end of 2nd round:

1. Inter-band IM3 products from the example band combination, n257+n259, dodge all recorded ‘additional emissions requirements’ bands in 38.101-2. 
a. IM3L can range from 9.5 GHz to 19.5 GHz for this combination
b. TR38.820, table 4.1-2 lists bands in IM3L range that are protected 
c. Is it enough to only consider protected bands in FR2 or should bands protected by regulation in the IM3L range also be studied? 
	Company
	Comments

	Nokia
	General spurious emission should be fulfilled without A-MPR; specific protection is not needed outside FR2.

	Huawei, HiSilicon
	If the protection purpose of spectrum that located with IM3L is regional limited, we need to consider NS signalling for the protection and also corresponding A-MPR.

	DOCOMO
	As far as we know currently, protection requirements described in option 1 in WF6 and general spurious emission requirement seem sufficient, at least from our perspective (EESS protection after 2027 should be considered in the future).

We wonder if protection requirements associated with NS_202 may be needed for the case where n257+n259 is operated in EU?

We agree with Nokia that general spurious emission should be met without A-MPR.

	OPPO
	How much degradation can be caused by the IM3L to bands other than FR2?



2. Different band combinations of a band will have different zones where IM3L can fall. For example, in n261+n260, IM3L can range from 15.0 to 19.7 GHz. For n258+n260 IM3L can range from 8.5 to 18.0 GHz. How to capture emissions limit in the standard for inter-band CA, given the different frequency ranges impacted by inter-band IM3 products?
a. One option is to add non FR2-protected bands in the FR2 CA_NS emissions requirement. This would however increase testing burden on a UE that supports intra-band CA in only one of the bands in those regions where the NS is signalled.
b. Are there other options?
	Company
	Comments

	Nokia
	General spurious emission should be fulfilled without A-MPR; specific protection is not needed outside FR2.

	Huawei, HiSilicon
	See above comments. 

	
	

	
	





[bookmark: _Hlk93049417]Topic #7: 6.4.2.2.2	CA configuration CA_n257A-n259A based on IBM 6.4.2.2.1	Inter-band UL CA for two bands
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	T-doc name
	Company
	Proposals / Observations

	R4-2200346
	TP to TR 38.851 to introduce FR2 UL CA_n257A-n259A
	Nokia, Nokia Shanghai Bell
	TP to TR 38.851 to introduce FR2 UL CA_n257A-n259A

	R4-2200555
	RF requirements for CA_n257A_n259A based on IBM
	LG Electronics
	For CA MOP
Proposal 1: Define CA MOP and CA MPR with Option 1.
· Option 1
· CA MOP = single carrier MOP – X&Y
· CA MPR = max { MPRPA-PA, MPRwaveform&modulation&BW&etc }
Proposal 2: Handle MBR as part of X&Y (option 1).
· Option 1
· MBR is part of X&Y 
Relaxation, X & Y for CA_n257A_n259A
Proposal 3: Specify relaxation of 3.7dB(X) in n257 and 3.5dB(Y) in n259 for mimim peak EIRP and spherical coverage(option2).
· X and Y for min peak EIRP & Sphericaql coverage.
· Option 2: X=3.7 dB and Y=3.5 dB

	R4-2200569
	View on factor of FR2 inter-band UL CA relaxation
	MediaTek Beijing Inc.
	Proposal: Detailed factors and values for inter-band UL CA relaxation value calculation shall base on below table.
	#
	Factor
	X/Y relaxation
	Note

	#1
	MBR, insertion loss, and
common spherical coverage etc
	ΔRIB,P,n – 1 dB
∆RIB,S,n – 1 dB
	Preclude the relaxation for PSD difference.

	#2
	PA-PA interaction
	0 dB
	Incorporated in CA MPR.

	#3
	total UE (conductive) power 
	3 dB
	Typical concept in LTE/FR1

	#4
	Extra relaxation due to total power consumption concept 
	[0 to FFS] dB
	Depends on the difference between single-band requirement and equivalent inter-band UL CA requirement w/o considering power consumption.




	R4-2201292
	Discussion on relaxation value X&Y for CA_n257A_n259A
	ZTE Corporation
	Proposal 1: The relaxation for both min peak EIRP (ΔTIB,P,n) and EIRP spherical coverage( ΔTIB,S,n) i.e. X=Y=2.5 dB.

	R4-2201967
	On UL power for FR2 inter-band ULCA
	Qualcomm Incorporated
	Proposal 1: MPRinter-band = max(MPRsingleCC , MPRPA-PA) , where MPRPA-PA applies equally to both bands in the ULCA band combination.
Proposal 2: MPRPA-PA applies based on the width of the narrower allocation among both bands in the ULCA band combination.
Proposal 3: MPRPA-PA for n257+n259 can be summarized for PC3 as:
MPRPA-PA = Max (MPRCoex, 6 - 10*log10(PRB)) dB
Where:
· MPRCoex is 0.5 dB if 2*fn259 - fn257 >= 57.0 GHz, 0dB otherwise
· PRB is the number non-zero power UL RBs in the band with the narrower allocation
Proposal 4: RAN4 to first identify physical mechanisms that require relaxation before determining delta(TIB). 
Proposal 5: RAN4 to discuss how to capture emissions requirements as well as NS framework for UL inter-band combinations.
Proposal 6: Extend proposal 3 to include PC2/4/5.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 7-1: CA_n257A-n259A requirement
Issue 7-1-1: MPRPA-PA
· Proposals
· Option 1:
· MPRinter-band = max(MPRsingleCC , MPRPA-PA) 
· MPRPA-PA = Max (MPRCoex, 6 - 10*log10(PRB)) dB
· Where:
· MPRCoex is 0.5 dB if 2*fn259 - fn257 >= 57.0 GHz, 0 dB otherwise
· PRB is the number non-zero power UL RBs in the band with the narrower allocation
· Option 2:
· MPRPA-PA = 3 dB
· Option 3:
· MPRPA-PA = 0 dB but the relaxation is included in CA MPR in another way
· Option 4:
· Others
· Recommended WF
· TBD

	Company
	Comments

	XXX
	

	Qualcomm
	Option 1 
The options can be discussed after identifying and justifying mechanisms in the UE that causes degradation.

	Samsung
	Generally speaking MPRPA-PA varies with transmission width (PRB) is reasonable.

	Xiaomi
	Option1

	vivo
	Option 1 seems more reasonable.

	DOCOMO
	Option 1

	Nokia
	Option 1 is fine, though Option 2 was our proposal.

	Apple
	The first option follows typical approach in combining two sets of MPR and generally scaling seems ok. 
Since this is based on antenna design is margin included for different physical realizations?

	Huawei
	Prefer to have more discussion. 



[bookmark: _Hlk93049444]Issue 7-1-2: X and Y for min peak EIRP (X for n257, Y for n259)
· Proposals
· Option 1: X=Y=3.5 dB
· Option 2: X=3.7 dB and Y=3.5 dB
· Option 3: ΔTIB,P,n shall be ΔRIB,P,n -1 dB
· Option 4: X and Y = 0 but UL CA relaxation included in CA MPR
· Option 5: X = Y = 2.5 dB
· Option 6: X=Y=9 dB
· Option 7: X=Y=5 dB
· [bookmark: _Hlk93049450]Option8: Calculate X&Y ase don Topic #6 agreement
· Recommended WF
· TBD

	Company
	Comments

	XXX
	

	Qualcomm
	Option 4:
For emissions compliance, we found there is no justification for non-zero X and Y, or equivalently a minimum non-zero value for MPRPAPA for PC3 (see R4-2201967):
· In an FR2+FR2 inter-band ULCA field operation: A UE can rely on P-MPR to self-limit UL power (i.e no need for non-zero X and Y). 
· In an FR2+FR2 inter-band ULCA compliance verification condition, MPE, surface temperature considerations, etc. can be disregarded and the UE does not face uniquely challenging power dissipation requirements that could have motivated non-zero X and Y (see R4-2201967)


	Samsung
	Option 8
To be consistent with intra-band CA, the total relaxation (X&Y + miniMPR) is no less than 5dB

	Xiaomi
	Option 3
Like as the inter-band DL CA, the impact of antenna performance and architecture also should be considered in UL CA, i.e., MBR and relaxation of inter-band CA implementation. P-MPR is used to resolve some specific issues i.e., MPE or thermal issues. Not all issue can be resolved by P-MPR. In additional, the MPR value can’t eliminate the antenna performance degradation.

	OPPO
	Option 1 or 2 both ok. 
Including 1dB total power conception, 2dB common spherical relax, 0.5dB MBR. Without considering the PA-PA interaction impact.

	LG Electronics
	Preference is Option 2. Option 1 is also fine. 

	vivo
	Depend on the conclusion of total UE power relaxation 

	ZTE
	Option 5 but Option 3 is OK.
The insufficient UL Tx power will cause the UL CA useless. In fact, referring to the discussion of DL CA, 2dB relaxation is enough, and 2.5dB has already considered the worst case. Larger relaxation value is not necessary.

	MediaTek
	Option 8. We think the value can be further calculated and discussed based on above issues consensus. 

	Sony
	Option 3 and 5. 

	Ericsson
	Options 3 or 5 would be acceptable. We note that a 3.5-4 dB relaxation implies a reduction of the UL coverage by about 40% in free-space conditions.

	DOCOMO
	Support Option 8. (We will support Option 4 or Option 3/5 based on Topic #6 agreement.)

	Nokia
	Option 4

	Apple
	Option 4, assuming MPR_PAPA will be defined

	Huawei
	Option 1 or 2 are ok. 



[bookmark: _Hlk93049462]Issue 7-1-3: X and Y for EIRP spherical coverage (X for n257, Y for n259)
· Proposals
· Option 1: X=Y=3.5 dB
· Option 2: X=3.7 dB and Y=3.5 dB
· Option 3: ΔTIB,P,n shall be ΔRIB,P,n -1 dB
· Option 4: X and Y = 0 but UL CA relaxation included in CA MPR
· Option 5: X = Y = 2.5 dB
· Option 6: Others X=Y=9 dB
· Option 7: X=Y=4.5 dB
· [bookmark: _Hlk93049469]Option8: Calculate X&Y based on Topic #6 agreement
· Recommended WF
· TBD
	Company
	Comments

	Qualcomm
	Why is there X and Y for spherical, is this in place of delta(TIB_spherical)?
It would be more useful to identify mechanisms and agree on how they are captured (delta(TIB) or MPR), rather than talk about dB values directly

	Samsung
	Option 8
To be consistent with intra-band CA, the total relaxation (X&Y + miniMPR) is no less than 5dB

	Xiaomi
	Option 3

	OPPO
	Option 1 or 2 both ok. 
Including 1dB total power conception, 2dB common spherical relax, 0.5dB MBR. Without considering the PA-PA interaction impact.

	LG Electronics
	Preference is Option 2. Option 1 is also fine.

	vivo
	Depend on the conclusion of total UE power relaxation 

	ZTE
	Option 3 but Option 5 is OK, same reason with EIRP.

	MediaTek
	Option 8. We think the value can be further calculated and discussed based on above issues consensus. 

	Sony
	Option 3 and 5. 

	DOCOMO
	Support Option 8. (We will support Option 4 or Option 3/5 based on Topic #6 agreement.)

	Nokia
	There seems different understanding on X&Y, so we agree with Qualcomm’s comment.
We should discuss the cause of relaxation and have common ground first on spherical EIRP.

	Apple
	We assume that MPR_PAPA will be defined, which will take into account the degradation mechanisms related to this issue.  Thus, no new X and Y are needed for spherical coverage, since MPR requirements apply to all UE Tx beams.

	Huawei
	Option 1 or 2 are ok. 



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

	R4-2200346
	TP to TR 38.851 to introduce FR2 UL CA_n257A-n259A
	Company A

	
	
	Qualcomm: (Very useful TP) Some details have to be resolved prior to agreement.

	
	
	Huawei; some specific requirements depend on the topics discussed above. 

	
	
	

	
	
	



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 

	Issue 7-1-1: MPRPA-PA

	Tentative agreements:
Option 1
Candidate options:
· Option 1:
· MPRinter-band = max(MPRsingleCC , MPRPA-PA) 
· MPRPA-PA = Max (MPRCoex, 6 - 10*log10(PRB)) dB
· Where:
· MPRCoex is 0.5 dB if 2*fn259 - fn257 >= 57.0 GHz, 0 dB otherwise
· PRB is the number non-zero power UL RBs in the band with the narrower allocation
· Option 2:
· MPRPA-PA = 3 dB
· Option 3:
· MPRPA-PA = 0 dB but the relaxation is included in CA MPR in another way
· Option 4:
· Others
Recommendations for 2nd round:
Discuss tentative agreement under UL CA WF.

	Issue 7-1-2: X and Y for min peak EIRP (X for n257, Y for n259)
	Tentative agreements:
None
Candidate options:
· Option 1: X=Y=3.5 dB
· Option 2: X=3.7 dB and Y=3.5 dB
· Option 3: ΔTIB,P,n shall be ΔRIB,P,n -1 dB
· Option 4: X and Y = 0 but UL CA relaxation included in CA MPR
· Option 5: X = Y = 2.5 dB
· Option 6: X=Y=9 dB
· Option 7: X=Y=5 dB
· Option8: Calculate X&Y based on Topic #6 agreement
Recommendations for 2nd round:
Discuss under UL CA WF.

	Issue 7-1-3: X and Y for EIRP spherical coverage (X for n257, Y for n259)

	Tentative agreements:
None
Candidate options:
· Option 1: X=Y=3.5 dB
· Option 2: X=3.7 dB and Y=3.5 dB
· Option 3: ΔTIB,P,n shall be ΔRIB,P,n -1 dB
· Option 4: X and Y = 0 but UL CA relaxation included in CA MPR
· Option 5: X = Y = 2.5 dB
· Option 6: Others X=Y=9 dB
· Option 7: X=Y=4.5 dB
· Option8: Calculate X&Y based on Topic #6 agreement
Recommendations for 2nd round:
Discuss under UL CA WF.




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

	R4-2200346
	TP to TR 38.851 to introduce FR2 UL CA_n257A-n259A
	Return to



Discussion on 2nd round (if applicable)
Continue discussion in UL CA WF initiated by Qualcomm. Later on discussion will be transferred here.
Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on FR2 DL CA
	Nokia
	Agreeable

	WF on FR2 UL CA
	Qualcomm
	Agreeable

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

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

	R4-2200699
	TR38.851 v0.3.0
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2200361
	Sensitivity requirements for inter-band CA with CBM
	NTT DOCOMO, INC.
	Noted
	

	R4-2200940
	Discussion on introducation of Fs, inter_CBM
	vivo
	Noted
	

	R4-2201970
	dCR to 38.101-2 on requirements for UEs that support inter-band CA with CBM
	Nokia, Nokia Shanghai Bell, Qualcomm Incorporated
	Return to
	

	R4-2200362
	UE capability for CA within same frequency group with CBM
	NTT DOCOMO, INC.
	Noted
	

	R4-2200466
	UE requirements for CBM for the same frequency group 
	Sony, Ericsson
	Noted
	

	R4-2200554
	Discussion on CBM based inter-band DL CA within same frequency group
	LG Electronics
	Noted
	

	R4-2200579
	Reference signal and Fs_intern_CBM of FR2 inter-band DL CA within same frequency group based on CBM
	MediaTek Beijing Inc.
	Noted
	

	R4-2200939
	Discussion on CBM within same frequency group
	vivo
	Noted
	

	R4-2201275
	R17 FR2 CBM inter-band DL CA
	OPPO
	Noted
	

	R4-2201337
	Discussion on CBM for FR2 Inter-band DL CA
	ZTE Corporation
	Noted
	

	R4-2201968
	On delta(RIB) for n258+n261 DL inter-CA
	Qualcomm Incorporated
	Noted
	

	R4-2200439
	Views on FR2 inter-band DL CA CBM for different band groups
	Apple
	Noted
	

	R4-2200467
	Requirements for CBM UEs between different frequency group
	Sony, Ericsson
	Noted
	

	R4-2200577
	Reference signal of FR2 inter-band DL CA between different frequency groups based on CBM
	MediaTek Beijing Inc.
	Noted
	

	R4-2200700
	TP to TR 38.851: Agreements made for CA configurations between frequency groups using CBM
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2200735
	Discussion on requirements of FR2 inter-band DL CA
	Samsung
	Noted
	

	R4-2200941
	Discussion on CBM between different frequency group
	vivo
	Noted
	

	R4-2201299
	Rx requirements for inter-band DL CA with CBM
	Xiaomi
	Noted
	

	R4-2201969
	On delta(RIB) for DL inter-CA with CBM in n260+n261
	Qualcomm Incorporated
	Noted
	

	R4-2200701
	Discussion on UE Rx beam switch delay
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2200945
	Discussion on Rx beam switch time
	vivo
	Noted
	

	R4-2201594
	Discussion on UE Rx beam switch delay 
	Nokia
	Noted
	

	R4-2200345
	FR2 inter-band UL CA framework
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2200468
	UE UL CA requirements based on IBM
	Sony, Ericsson
	Noted
	

	R4-2200736
	Discussion on requirements of FR2 inter-band UL CA
	Samsung
	Noted
	

	R4-2200942
	Discussion on inter-band UL CA
	vivo
	Noted
	

	R4-2200942
	Discussion on inter-band UL CA
	vivo
	Noted
	

	R4-2201276
	R17 FR2 Inter-band UL CA requirements
	OPPO
	Noted
	

	R4-2201291
	Discussion on inter-band UL CA requirements
	ZTE Corporation
	Noted
	

	R4-2201300
	Tx requirements for inter-band UL CA between different frequency groups based on IBM
	Xiaomi
	Noted
	

	R4-2200346
	TP to TR 38.851 to introduce FR2 UL CA_n257A-n259A
	Nokia, Nokia Shanghai Bell
	Return to
	

	R4-2200555
	RF requirements for CA_n257A_n259A based on IBM
	LG Electronics
	Noted
	

	R4-2200569
	View on factor of FR2 inter-band UL CA relaxation
	MediaTek Beijing Inc.
	Noted
	

	R4-2201292
	Discussion on relaxation value X&Y for CA_n257A_n259A
	ZTE Corporation
	Noted
	



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

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2202342
	WF on FR2 DL CA
	Nokia
	Agreeable
	

	R4-2202343
	WF on FR2 UL CA
	Qualcomm
	Agreeable
	

	R4-2201970
	dCR to 38.101-2 on requirements for UEs that support inter-band CA with CBM
	Nokia, Nokia Shanghai Bell, Qualcomm Incorporated
	Noted
	

	R4-2200346
	TP to TR 38.851 to introduce FR2 UL CA_n257A-n259A
	Nokia, Nokia Shanghai Bell
	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

	
	
	



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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Table 7.3A.2.2-1: EIS Relaxation for CA operation
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Definitions for parameters
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Table 4.1-2: Frequency bands in the range 10 to 24 GHz in radio regulation

Allocated to

° ; Allocated to
: ;‘;“(f;"g) "L‘;b'a':gf““a’;e Fixed Service on Comments
" a primary basis
basis
EESS (active), Radiolocation, footnote 5 4788 EESS
(active) shall not cause harmul interference to, nor claim
10-104 | Yes, excluding R2 | Yes, excluding R2 protection from, stations in the fixed service. Also used by

weather radar on a secondary basis, footnote 5.479

104—1045 | Yes, excluding R2 | Yes, excluding R2 | Radiolocation

1045- 105 No No Radiolocation, amateur and amateur-satellite secondary

105 10.55 Yes Yes Radiolocation secondary R1

10.55- 106 Yes Yes Radiolocation secondary
EESS (passive), RAS (footnote 5.149), SRS (passive),

106-10.68 Yes Yes Radiolocation secondary. Footnote 5.482A EESS (passive)
and mobile and fixed services, Res. 751 applies
EESS (passive), RAS, SRS (passive)

10.68 107 No No Footnote 5.340 — all emissions prohibited

107-10.95 Yes Yes Footnote 5.441 FSS Appendix 30B band
Footnote 5.848B Res. 155 applies — unmanned aircraft

10.95-112 Yes Yes systems using FSS

1121145 Yes Yes Footnote 5.441 FSS Appendix 30B
Footnote 5.484B Res. 155 applies — unmanned aircraft

1145-117 Yes Yes systems using FSS.

Yes, except 11.7- BS and BSS

17-125 | e ' Footnotes 4.587, 5.488, 5.490, and 5.493 denotes
Appendix 30 and 30B planned bands
R3BSS

125-1275 | Yes, exceptR1 Yes, except R1 | Footnote 5.484B — Res 155 applies — unmanned aircraft
systems using FSS

12751325 es = SRS (deep space) (space-to-Earth) secondary

Footnote 5.441 FSS Appendix 30B
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