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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: 8.4.2.1	Inter-band DL CA requirements
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

	R4-2117543
	FR2 DL CA based on CMB
	Nokia, Nokia Shanghai Bell
	Proposal 1: FR2 DL CBM UE CA REFSENS is tested from all bands with all bands active. Maximum input level, ACS and blocking is tested only from bands which do not have UL CC and BMRS.
Proposal 2: RAN4 will not define Fs_Inter but it will define EIS Relaxation as a function of frequency separation. This relaxation is only applicable for SC-CBM UEs.
Proposal 3: For REFSENS and EIS spherical coverage requirement equal PSD condition is assumed. For ΔRIB,P,n and ΔRIB,S,n values corresponding IBM values are taken as a starting point for CBM but CBM relaxations are lower than corresponding IBM relaxations.

	R4-2117613
	UE requirements for CBM for the same frequency group 
	Sony, Ericsson
	Observation 1: The IBM test can’t verify the UE behavior and performance under the condition that only one CC is configured with BMRS, especially when the BMRS is configured on the untested CC.
Observation 2: If the CBM UE relaxation would be the same as IBM UE’s for a band combination, it may be sufficient to verify the CBM requirement for conformance for the UE that can support both CBM and IBM under the single AoA test case. A core requirement should be specified for both cases.
Observation 3: The number of tests for CBM UEs in the core specification may be reduced by only verifying the worst-case scenario, e.g., only test the performance when the BMRS is configured in the untested CC. 
Observation 4: SSB-only has been identified as the worst-case scenario among Rel-15 and Rel-16 BC tests.
Observation 5: It is possible to configure the TCI state on one of the CC with QCL with the other CC, so that UE under test will only use the RS on one CC for beam selection.
Observation 6: Define CBM UE requirement in the same way as IBM UEs as per band combination can also facilitate the work of defining IBM requirements in the same frequency group. 
Proposal 1: The core requirement of both CBM and IBM should be applied to a UE that can support both IBM and CBM. 
Proposal 2: Further discussion on the test reduction for UE that supports both IBM and CBM once the core requirements are established.
Proposal 3: CBM UE performance can be verified with the BMRS configured on the untested CC with SSB-only.
Proposal 4: Define CBM UE requirement as per band combination, which is in the same way as IBM UEs. 
Proposal 5: The PSD difference between CCs for CBM UE test should be minimized, which can also reflect real field deployment scenario. 

	R4-2117679
	Introduce Fs_inter_CBM to inter-band DL CA based on CBM within the same frequency group
	MediaTek Beijing Inc.
	Proposal1: Introduce “Fs_Inter_CBM” for inter-band DL CA based on CBM within the same frequency group. 
Proposal2: No additional EIS relaxation specific for frequency separation factor is acceptable, while ”Fs_Inter_CBM” is introduced.

	R4-2117829
	Discussion on CBM based inter-band DL CA within same frequency group
	LG Electronics
	Proposal 1: Introduce ‘Fs_inter_CBM’ as UE capability to indicate the maximum frequency span between the lower edge of lowest CC and the upper edge of highest CC in FR2 inter-band DL CA based on CBM which UE can support.
Proposal 2: Define REFSENS and EIS spherical requirement with frequency separations considering ‘FS_int_CBM’.

	R4-2117945
	UE capability for CA within same frequency group with CBM
	NTT DOCOMO, INC.
	Observation 1: Due to UE implementation limitation, there are concerns that CBM UE with single-Rx chain cannot support CA with large frequency separation.
Proposal 1: The only target for discussions on frequency separation is CA within same frequency group.
Observation 2: UE capability Fs_inter_CBM that has already been proposed leads concerns in terms of principle of inter-band CA and complexity of NW control. To avoid these concerns, UE supporting a certain band combination is required to support it even in any CC configuration.
Proposal 2: Introduce a new capability to indicates the frequency separation and EIS relaxation value. This is a compromise that solves the concerns of both UE implementation limitation and NW control.
Observation 3: The proposed UE capability is also useful to evaluate the difference in performance between multi-Rx chain and single-Rx chain for CA within same frequency group with CBM.
Proposal 3: As shown below, three types of UE capability designs can be considered.
Observation 4: RAN4 or RAN2 can discuss the details of new UE capability, and these results affect the granularity of the conditions indicating implementation limitation.

	R4-2118178
	Discussion on CBM for FR2 Inter-band DL CA
	ZTE Corporation
	[bookmark: _Hlk86314592]Proposal 1. One set of RF requirements should be defined for CBM inter-band DL CA, regardless of different RF chain implementation.
Proposal 2. Fulfil all the requirements of CBM and IBM for a UE supporting both capability
Proposal 3. It is feasible to add new enumerate value in early RAN2 release, i.e. Rel-16.

	R4-2118294
	Discussion on CBM within same frequency group
	vivo
	Observation 1: Based on the identical measurement accuracy between SSB and CSI-RS in TS 38.133, the beam selection is insensitive to different RS type.
Observation 2: The relaxation of CBM can be discussed individually based on single-chain and multi-chain architecture, and the final relaxation should be max (△RIB, single, △RIB, multi).
Observation 3: The potential risk of taking “equal PSD” as a baseline to construct the requirement and test setup is the UE performance may be worse than we expected, because the PSD in the field is not exactly equal.
Observation 4: It is meaningless introduce the capability “both” from early release due to the absence of CBM requirement.  
Observation 5: One candidate understanding for capability “both” is the UE can work with IBM and CBM simultaneously which is never discussed before and may require new requirement.
Observation 6: The Fs, inter is a functional capability which mean the NW can only schedule the CCs within the indicated value. 
Proposal 1: The different BMRS types have no impact on DL requirements, and no need to be specified. The   details of BMRS in the test setup can be left to RAN5.
Proposal 2: The BMRS only in untested band will affect the Rx beam selection of the tested band, which can be considered as the worst case to be verified. 
Proposal 3: To avoid the unnecessary redundant work, although currently the operators do not have a clear band combination request within the same frequency group, at least the requirement of one band combination should be completed, e.g., n258-n261, whose spectrum is non-overlapping. 
Proposal 4: The reasonable PSD difference for CBM should be discussed and then be incorporated in the relaxation and test method.  
Proposal 5: The capability “both” can be introduced in early release along with the CBM requirement.
Proposal 6: To avoid the ambiguity and the workload for new requirement, it may be better to clarify that the UE support capability “both” can only switch between IBM and CBM. 
Proposal 7: The Fs, inter should be introduce and it can be independent from the requirement, which mean any Fs, inter value will share the same relaxation of inter-band DL CA. 

	R4-2118448
	UE capability for FR2 inter-band CA
	Xiaomi
	Proposal 1: new UE capability of supporting both IBM and CBM can be introduced release independent from REL-16.
Proposal 2: The requirements of inter-band CA based on CBM should be applied for the UE supporting both IBM and CBM.
Proposal 3: Fs_inter_CBM capability is needed for inter-band DL CA with CBM within same frequency group.

	R4-2118885
	R17 FR2 CBM inter-band DL CA
	OPPO
	2.1 Beam management capability
Proposal 1:               It is proposed to support UE with both CBM and IBM capability from Rel-16.
Observation 1:          UE with both CBM and IBM capabilities needs to meet both requirements, but testing complexity and costs need to be well considered.
Proposal 2:               It is proposed to agree that UE with both CBM and IBM capabilities needs to meet both requirements, and further discuss how to reduce the test complexity.
2.2 CBM testing
Proposal 3:               It is proposed to only define one BMRS type for CBM testing, that is SSB only.
Proposal 4:               It is proposed to only define one BMRS location for each band under test, i.e. BMRS is located in the band not under test.
2.2 REFSENS requirements
Observation 2:         CBM within same freq group may face larger interference from the other CC than above CA_n260-n261 case.
Proposal 5:               It is proposed to define additional 0.5dB relaxation for 28GHz+37GHz CBM comparing to Rel-16 IBM relaxation, i.e. in total 4dB relaxation.
Proposal 6:               It is proposed to define additional 1dB relaxation for 28GHz+28GHz CBM comparing to Rel-16 IBM relaxation, i.e. in total 4.5dB relaxation.
Proposal 7:               For common spherical coverage, same relaxation as peak EIS can be defined for CBM inter-band case.
2.3 Fs_inter
Proposal 8:               Introduce frequency separation class for inter-band combination within same freq group CBM UE similar as the Fs in intra-band non-contiguous CA.

	R4-2119288
	FR2 Sensitivity requirement for inter-band CA
	Apple
	Proposal 1:		Consider UE single chain architecture for inter-band CA within same band group as reference to specify EIS relaxation requirement.
Proposal 2:		The same EIS relaxation structure as for intra-band CA should apply for the EIS relaxation in inter-band CA within same band group.
Proposal 3:		The introduction of ‘Fs_inter_CBM’ is not necessary.
Proposal 4:		Postpone the requirement development of inter-band CA within the same band group to Rel-18, if there is no operator demand in Rel-17.

	R4-2117614
	Requirements for CBM UEs between different frequency group
	Sony, Ericsson
	Observation 1: It is possible for CBM UEs to offer similar performance as IBM UEs under the co-located scenario with different frequency group. 
Observation 2: The CBM requirement for CA_n260-n261 can be aligned with IBM requirement but under a different PSD condition (minimized PSD difference). 
Proposal 1: Consider adopting the same relaxation factor for REFSENS and EIS spherical coverage between CBM and IBM UEs for different frequency group. The side condition for CBM UEs can be for further study. 

	R4-2117631
	UE RF requirement for Inter-band DL CA with CBM
	Qualcomm Incorporated
	Sensitivity:
Observation 1: There are two options to implement sensitivity requirement relaxation for CBM inter-CA relative to IBM inter-CA: relax the actual parameter values (dBm targets) or specify a narrower range of side-conditions where the requirements are applicable. 
Proposal 1: CBM inter-CA UEs shall meet the existing IBM inter-CA sensitivity requirements, but over a more tightly controlled set of side-conditions (like PSD difference limitation) to account for limitations owing to CBM.
Proposal 2: For CBM inter-CA sensitivity requirements, adopt the intra-band CA ‘simultaneous sensitivity’ condition at each AoA for both bands under test to minimize PSD difference.
Max input power:
[bookmark: _Hlk84414921]Proposal 3: The CBM max. input power requirement to adopt the intra-band CA version of the requirement but generalized to allow verification in the beam peak direction of each band.
Fs_inter:
Observation 2: If a UE declares support for a band, it is understood that a network can configure it with one CC anywhere in that band. 
Observation 3: Inter-band CA capability between two bands therefore implies that the UE can be simultaneously configured with one carrier anywhere in one band and another carrier anywhere in the second band.
Observation 4: ‘Fs_inter’ is not essential to enable CBM inter-band CA (i.e. CBM inter-CA is not precluded without ‘Fs_inter’), and it dilutes the notion of inter-band CA by allowing incomplete band support.
Proposal 4: ‘Fs_inter’ shall not be defined because it would enable a UE to simultaneously claim support for an inter-band combination while not supporting fully and simultaneously, each band in the inter-band combination.
{ibm, cbm, both}:
Proposal 5:  For UEs that declare ‘both’ as supported beam management type, IBM and CBM DL RF requirements apply separately. Meeting IBM inter-CA requirements does not imply compliance with CBM requirements and vice-versa.
+ draftCR

	R4-2117680
	Views on inter-band DL CA based on CBM between different frequency groups
	MediaTek Beijing Inc.
	Proposal: Single-chain architecture is NOT feasible for inter-band DL CA based on CBM between different frequency groups based on state-of-the-art, and shall be excluded during corresponding requirement(s) discussion.

	R4-2117852
	UE capability and requirements discussion on FR2 inter-band DL CA
	Samsung
	Proposal 1:	Send LS to RAN2 to enable new beam management type in RAN4#101e meeting. It is suggested to be introduced in Rel-17.
Observation 1:	it is necessary to specify detailed SSB configuration for the CCs without BMRS.
Observation 2:	In IBM requirements, there is no detailed BMRS side condition depending on beam correspondence capability.
Proposal 2:	BMRS configuration should be aligned between IBM and CBM as possible, and test burden should be carefully treated in RAN4
Observation 3:	normalized equal PSD (simultaneous sensitivity) has been specified for intra-band CA.
Proposal 3:	for CBM requirements on REFSENS and EIS spherical coverage, adopt normalized equal PSD (CC1 and CC2 achieve sensitivity status simultaneously).

	R4-2117944
	RF requirements for CA between different frequency groups with CBM
	NTT DOCOMO, INC.
	Observation 1: For DL CA within same freq. group, PSD limitation of CBM requirements should be derived by considering both single Rx chain and multiple Rx chains. Therefore, PSD limitation exists for single chain UEs.
Proposal 1: For DL CA between different freq. groups, PSD limitation of CBM requirements should be derived by considering multiple Rx chains. Therefore, there is no need to consider PSD limitations resulting from single-Rx chain.
Proposal 2: To discuss each CBM requirement, it is necessary to show clearly whether the topic targets are the different freq. groups or the same freq. group. The discussion should be clearly separated.
Observation 2: The big PSD difference is required for CA between different freq. groups regardless of co-located or non-col-located deployment assumption.
Proposal 3: CBM requirements for CA between different freq. groups require PSD difference equivalent to IBM.
Proposal 4: For maximum peak EIS requirements and EIS spherical coverage requirement, IBM requirements are reused.
Proposal 5: If PSD difference should be smaller, the relaxation values are modified. For example, for CA_n260-n261, we need to determine the X and Y in the Table 2.2-5 and Table 2.2-6. X and Y are as small as possible.
Table 2.2-5: ΔRIB,P,n REFSENS relaxation for CA_n260-n261 with CBM for PC3
	NR CA bands
	NR band
	ΔRIB,P,n (dB)

	CA_n260-n261
	n260
	3.5 + X1

	
	n261
	3.5 + Y1



Table 2.2-6: ΔRIB,S,n EIS spherical coverage requirement relaxation for CA_n260-n261 with CBM for PC3
	NR CA bands
	NR band
	ΔRIB,P,n (dB)

	CA_n260-n261
	n260
	3.5 + X2

	
	n261
	3.5 + Y2




	R4-2118295
	Discussion on CBM between different frequency groups
	vivo
	Observation 1: For the different frequency groups, single-chain implementation will suffer severe performance degradation, e.g., plummeting antenna gain, side lobe interference.
Observation 2: The PSD imbalance between different frequency group can be larger than 10 dB naturally, which will cause significant desense for single-chain architecture.
Observation 3: The difference for CBM and IBM with multi-chain architecture is the beam mapping accuracy and the PSD imbalance of non-co-located deployment.
Proposal 1: For CBM between different frequency groups, single-chain architecture is not feasible, and the requirement discussion should only be based on multi-chain architecture. 
Proposal 2: To match the actual situation, the X dB PSD imbalance should be specified and requirement should be discussed based on the imbalance value.
[bookmark: _Hlk86317832]Proposal 3: The REFSENS and spherical coverage for CBM between different frequency group can be: IBM requirement – 1dB + the relaxation for beam mapping accuracy(X1/Y1) + the relaxation for PSD imbalance (X2/Y2), e.g.,
Table 2: ΔRIB reference sensitivity relaxation for inter-band CA for power class 3 with CBM
	NR CA bands
	NR band
	ΔRIB,P,n (dB)

	CA_n260-n261
	n260
	2.5 + X1 + X2

	
	n261
	2.5 + X1 + X2


Table 3: ΔRIB,S,n EIS spherical coverage requirement relaxation for inter-band CA for power class 3 with CBM
	NR CA bands
	NR band
	ΔRIB,S,n (dB)

	CA_n260-n261
	n260
	2.5 + Y1 + Y2

	
	n261
	2.5 + Y1 + Y2



Proposal 4: For CBM between different frequency group, the IBB and ACS should be specified based on IBM, which is align with the same frequency group.

	R4-2118449
	Rx requirements for inter-band DL CA with CBM
	Xiaomi
	Proposal 1: For CBM inter-band CA requirements on REFSENS and EIS spherical coverage, adopt ‘simultaneous sensitivity’ condition (CC1 and CC2 achieve sensitivity status simultaneously).
Proposal 2: Additional 0.5dB relaxation for REFSENS and EIS spherical coverage for CBM inter-band CA should be considered based on the relaxation of IBM inter-band DL CA as Table 2-1 and Table 2-2:
Table 2-1 EIS relaxation for CBM inter-band CA 
	NR CA band combinations
	NR band
	ΔRIB,P,n (dB)

	CA_n257-n259
	n257
	4.5

	
	n259
	4.5

	CA_n258-n260
	n258
	4.0

	
	n260
	4.0

	CA_n260-n261
	n260
	4.0

	
	n261
	4.0



Table 2-2 EIS spherical coverage requirement relaxation for CBM inter-band CA 
	NR CA band combination
	NR band
	ΔRIB,S,n (dB)

	CA_n257-n259
	n257
	4.0

	
	n259
	4.0

	CA_n258-n260
	n258
	4.0

	
	n260
	4.0

	CA_n260-n261
	n260
	4.0

	
	n261
	4.0




	R4-2117540
	TP to TR 38.851: Agreements made for CA configurations within same frequency group using IBM
	Nokia, Nokia Shanghai Bell
	This contribution proposes to introduce following agreements made for CA configurations within same frequency group using IBM into TR 38.851.
· IBM UE capability is applicable for all CA configurations
· Typical inter-band CA deployment between bands in the same frequency group cannot be limited to co-located deployments
· IBM UEs are implementable
· Feasibility to support is left to UE vendor (implementation) choice
· IBM inter-band CA requirements it is agreed that the FR2 inter-band DL CA, maximum input level, ACS, and in-band blocking requirement are band combination agnostic and shall be reused for any new FR2 inter-band combinations.
· IBM inter-CA requirement framework (Peak EIS, EIS spherical coverage) established for n260+n261 shall be applied to any requested CA band pair from the same frequency group (parameter values including PSD differences and relaxations to be discussed separately) with IBM.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: UE capability ”Both”
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-1-1: Core requirement applicability for UE capability ”Both”
· Proposals
· Option 1: It is proposed to agree that UE with both CBM and IBM capabilities needs to meet both requirements, and further discuss how to reduce the test complexity.
· Option 2: To avoid the ambiguity and the workload for new requirement, it may be better to clarify that the UE support capability “both” can only switch between IBM and CBM.
· Option 3: The requirements of inter-band CA based on CBM should be applied for the UE supporting both IBM and CBM.
· Option 4: Other
· Recommended WF
· TBA
	Company
	Comments

	XXX
	

	Qualcomm
	Option 1: We Support.
Option 2 may be useful as additional clarification. 
Option 3 does not work for us because CBM and IBM require non-overlapping skill set in the UE, and compliance with CBM requirements would not imply compliance with IBM

	OPPO
	Option 1 and 2.

	LG Electronics
	Our understanding is that ‘both’ means UE can support both CBM & IBM for same frequency group and for different frequency group.
And, CBM requirement can be different from IBM in each frequency group. So, both requirements need to be met.
Fine with Option 1.

	Verizon
	Option 1: Support
Option 2: More clarification is needed

	Huawei, HiSilicon
	Option 1

	vivo
	Option 2 and Option 1. Our concern here is when the number of CC is larger than 2, the capability “both” can also imply that the UE can perform CBM and IBM simultaneously and we never discuss this mode before, we are not sure that the current requirement can enable such behavior. If the UE support “both” can only work with IBM or CBM, we think option 1 is also acceptable. 

	Nokia
	Option 1 and Option 2.

	Sony
	We think option 1 is reasonable. It is important that a UE support “both” capability can meet the core requirement of IBM and CBM, but we are open to discussing the test reduction further once the core requirement is concluded. 
It is a bit unclear to us the intention of option 2, and more clarification is needed.  

	MediaTek
	Option1: ok.
Option2: it’s also our understanding.
Option3: we still have no clear picture on CBM requirement, maybe FFS.


	Ericsson
	Option 1: from the network perspective, indication of ”both” means that either BM configuration can be used by the NW and the UE meets the respective requirement.

	Samsung
	Option 1: support
Option 2 is helpful to avoid confusion. ‘Both’ does not mean simultaneous IBM and CBM operation but only operate in one mode at a time.

	ZTE
	Option 1. Fulfil all the requirements of CBM and IBM for a UE supporting both capability.
Not sure about the intention of Option 2, but Sumsung’s clarification make sensen to us to clarify the ‘switch’, rather than new requirements such as switch time etc are needed.

	Xiaomi
	Option 1

	Apple
	Our understanding is that a UE supporting “both” refers to CBM & IBM for same frequency group, since the support of CBM for different frequency group is not feasible due to the large performance degradation when considering the wide frequency separation. The RS for CBM is in the PCell only, thus the SCell beam performance is degraded because the beam of CC2 is based on the measurements performed in CC1. The degradation becomes severe with wide frequency separation, as it is for different frequency groups.
If “both” refer to CBM & IBM for same frequency group, then Option 1 is ok.

	DOCOMO
	We support Option 1 and Option 2.



Issue 1-1-2: From which release UE capability “both” is applicable
Note: Ran2 has ultimate decision power over which release. RAN4 will send LS to RAN2 on this if agreement is made.
· Proposals
· Option 1: Rel16
· Option 2: Rel17
· Recommended WF
· TBA
	Company
	Comments

	XXX
	

	Qualcomm
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]For consistency’s sake it should be tied to applicability of CBM. 

	OPPO
	Option 1, rel-16.

	LG Electronics
	Prefer Option 2. Because ‘both’ is new capability and can impact test if it is applied from Rel-16.

	Verizon
	Option 1

	Huawei
	Option 1

	vivo
	Actually, in R16 we only specify the IBM requirement, and although we introduce the capability “both” in R16, it seems pointless, so we think this issue depend on whether the CBM requirement will be introduced in R16.

	Nokia
	Agree with vivo that this should be tied to release independence of CBM which we think should be REL16 therefore “both” should be REL16 also. Pending RAN2 approval

	Sony
	Option 1. Since IBM and CBM capabilities are supported from Rel-16 (CBM can be supported in Rel-16 once the requirement is concluded to our understanding), we think it is reasonable to have the “both” capability to be supported from Rel-16 if it would be possible.

	MediaTek
	Option 2, because Rel-16 only has “IBM & different frequency groups” requirement.

	Ericsson
	Option 1 (either IBM or CBM can be indicated, the value ‘both’ would require extension in Rel-16)

	Samsung
	In Rel-16 we already have UE capability as “beamManagementType-r16   ENUMERATED {ibm, cbm}”, in order to introduce ‘both’ capability, it is difficult to change the existing Rel-16 capability. It is expected to define new UE capability “beamManagementType-r17   ENUMERATED {ibm, cbm, both}”. In such case, beamManagementType-r17 will replace the legacy beamManagementType-r16. From this perspective, we think it is better to introduce ‘both’ capability since Rel-17.
If operator has strong demand to enable this capability since rel-16, we can tell RAN2 with RAN4 expected release and check if RAN2 can solve this issue with early implementation.
So we agree with the Note from moderator that RAN2 has ultimate decision on this issue. So we suggest to send LS to RAN2 with RAN4 expected release

	ZTE
	Option 1: Rel16. 

	Xiaomi
	Option1, band combination in FR2 is allowed to release independent from Rel-16, no CBM requirements in Rel-16 doesn’t mean CBM can’t work from Rel-16. Like CA cases in FR1 were introduced and related requirements in Rel-17, but it can release independent from Rel-15.
Support to send LS to RAN2 to ask them introduce the UE capability “both”, and release independent from Rel-16. I think RAN2 clearly know how to design the signal.

	Apple
	The introduction of the UE capability for “both” depends on which Release CBM & IBM have been introduced. Since CBM was introduced (later than IBM) from Rel-17, then we support Option 2.

	DOCOMO
	We support Option 1.



Sub-topic 1-2: BMRS aspects
Sub-topic description 
Open issues and candidate options before e-meeting:
[bookmark: _Hlk86309318]Issue 1-2-1: BMRS location
· Proposals
· Option 1: CBM UE performance can be verified with the BMRS configured on the untested CC 
· Option 2: FR2 DL CBM UE CA REFSENS is tested from all bands with all bands active. Maximum input level, ACS and blocking is tested only from bands which do not have UL CC and BMRS.
· Option 3: Other
· Recommended WF
· TBA
	Company
	Comments

	XXX
	

	Qualcomm
	Option 1: Option 1 is agreeable for all requirements that do not need a joint test across both bands (for example, sensitivity requirements could be established as a joint test: this condition may not apply because there would be no ‘untested CC’)
Option 2 seems limited to REFSENS, but does it apply to sensitivity in general? Also max. input test requires further discussion. Agree with the sensitivity aspect of the proposal.

	OPPO
	Option 1 and Option 2. The option 1 defines how the BMRS is located, i.e. only on the CC not under test. And option 2 gives the handling of different requirements. Both options are ok and can be combined together.

	Verizon
	Option 1

	Huawei, HiSilicon
	Both Option 1 and option 2 are ok. For option 1, wording should be changed to “CBM requirements are specified with BMRS configured on the untested CC”. 

	vivo
	Option 1 and option 2 is OK to simplify the test.

	Nokia
	Both option 1 and option 2. REFSENS in option 2 should be understood as sensitivity in general

	Sony
	Option 1 for spherical coverage test at least. But we would like to emphasize that this is only for test/verification reduction and does not affect the applicability of core requirements. 

	MediaTek
	Option 1 is fine. Reasonable test reduction is helpful.

	Ericsson
	Option 1

	Samsung
	Option 1: agree with QC.
Option 2: the proposal for Maximum input level, ACS and blocking is no problem; The proposal for REFSENS is contradictory with option 1. If simultaneous sensitivity (joint test) apply, this proposal for sensitivity test is also okay.

	ZTE
	Option 1 + Option 2.

	Xiaomi
	Option 1

	DOCOMO
	We support Option 1.



Issue 1-2-2: BMRS type
· Proposals
· Option 1: SSB-only
· Option 2: The different BMRS types have no impact on DL requirements, and no need to be specified. The   details of BMRS in the test setup can be left to RAN5.
· Option 3: Follow IBM and not to refine BMRS categories, or create detailed BMRS side condition for both IBM and CBM
· Option 4: Other
· Recommended WF
· TBA
	Company
	Comments

	XXX
	

	Qualcomm
	Option 2
CBM inter-DLCA is not unique in BMRS specification. Whatever applies to IBM applies to CBM also.

	OPPO
	Prefer Option 1. And if go with option 2 then the 1st half information shall be informed to RAN5, i.e. “The different BMRS types have no impact on DL requirements” and ask RAN5 to choose only one BMRS confirmation.

	Huawei, HiSilicon
	Option 2. 

	vivo
	Option 2. We are also OK with inform RAN5 that only one BMRS need to be verified.

	Nokia
	Option 3 create detailed BMRS side condition for both IBM and CBM. We do not prefer option 2 as it is delaying the decision.

	Sony
	Option 1 is preferred since we think different BMRS types would affect the beam selection performance as we analyzed for beam correspondence discussion back in Rel-16. However, we are also fine to leave it undefined or to RAN5 as proposed by options 2 and 3. 
But in any case, we would like to emphasize that this is only for test/verification reduction and does not affect the applicability of core requirements.

	MediaTek
	Option 3 (create detailed BMRS side condition for both IBM and CBM).

	Ericsson
	Option 1 or Option 4: “general statement on BMRS type” in the core specification, the CC location important, and then RAN5 can decide what to use for the conformance tests.

	Samsung
	Option 3 is our proposal. we are fine to create detailed BMRS side condition for both IBM and CBM.

	DOCOMO
	We prefer Option 1.



Sub-topic 1-3: Reference architecture and example band combinations for CBM
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-3-1: Reference architecture
· Proposals
· Option 1: Assume single chain architecture when defining requirements for combination within same frequency group and assume multi chain architecture when defining requirements for combination between frequency groups
· Option 2: For DL CA between different freq. groups, PSD limitation of CBM requirements should be derived by considering multiple Rx chains. 
· Option 3: To discuss each CBM requirement, it is necessary to show clearly whether the topic targets are the different freq. groups or the same freq. group. The discussion should be clearly separated.
· Option 4: Other
· Recommended WF
· TBA
	Company
	Comments

	XXX
	

	Qualcomm
	Option 3: Support
In WF R4-2114960, there is agreement that ‘RAN4 agree to introduce REFSENS and EIS spherical coverage requirements based on IBM inter-band CA framework’. Per the IBM framework, delta(RIB) has to be determined for each band pair, and therefore freq. groups are known a-priori. 
Option 1: Do not support. Per agreement in R4-2114960, we only need to determine delta(RIB) for each band in a band combination. We think it is ok to accommodate single-chain implementations, but we do not think it is ok to preclude multi-chain implementations. For example: delta(RIB_peak) for L+L can be relaxed as MAX(IBM delta(RIB), frequency-separation dependent relaxations) 
Option 2: Do not support because we would like to use the same side conditions (like PSD) for all band pairs. We do not favor a requirement where some band pairs a specified with a high PSD difference, while others have a low PSD difference. This discrimination can have far reaching implications in RRM.


	OPPO
	Option 3 is ok, since now the CBM for different freq groups are added.
Regarding the reference architecture, it was agreed that “RAN4 agrees to define CBM requirements in such manner that both single chain and multi chain architectures are possible”. Therefore, both architectures should be considered.

	LG Electronics
	CBM requirement can be different between same frequency group and different frequency group depending on the chain number. 
And, RAN4 agreed to define CBM requirements in such manner that both single chain and multi chain architectures are possible. We think it can apply to both frequency group. RAN4 has defined the minimum requirements. So, we need to define the minimum requirement taking single chain and multiple chains into account.
We suggest to add Option 4 as below
Option 4: RAN4 defines the minimum requirement taking single chain and multiple chains into account.

	Verizon
	Option 3 is our preference

	Huawei, HiSilicon
	Option 2 is ok.
[bookmark: OLE_LINK179][bookmark: OLE_LINK180]For CBM in different freq groups with multi Rx chains, the PSD limitation can be similar to that of IBM. For UEs implemented with only one RF chain for same frequency group, UE need to indicate inter-band separation class, within its supported separation class, maximum PSD difference could be defined as 6dB.
We don't think that for each requirement, same frequency group and separate group should be separated.

	vivo
	For the same freq. group, option 3 is ok because both single-chain and multi-chain architecture is feasible, so we did not choose the reference architecture in the previous discussion and try to define the requirement can enable both architectures. However, for different frequency group, we believe the single-chain is not feasible due to the degradation of beam squint, large PSD imbalance, etc., so the reference architecture for different freq. group is multi-chain. 

	Nokia
	Option 3

	Sony
	We are fine with all the options for deriving the requirements. But we would like to emphasize that this is only for selecting a reference architecture to derive the requirement. The actual UE implementations should be up to UE vendor’s choice, where both single chain and multi-chain UEs should be allowed. 

	MediaTek
	Option1: support 
Option2: support
Option3: support

	Ericsson
	Option 1 is fine for deriving requirements, Option 2 also fine (assuming multi-chain for the requirement)

	Samsung
	Option 3 is okay with the understanding that discussion can be separated but requirements are not separated.
According to previous agreement “RAN4 agrees to define CBM requirements in such manner that both single chain and multi chain architectures are possible”, unified configuration and framework are preferred including PSD difference etc. The previous agreement does not mean separated configuration and requirements.

	ZTE
	Option 3. Both single chain and multi-chain should be considered when defining the requirements.

	Xiaomi
	Option 3.

	Apple
	We don’t support Option 1 and Option 2. These two options consider CBM for difference frequency group. In our view the support of CBM for different frequency group is not feasible due to the large performance degradation when considering the wide frequency separation. The RS for CBM is in the PCell only, thus the SCell beam performance is degraded because the beam of CC2 is based on the measurements performed in CC1. The degradation becomes severe with wide frequency separation, as it is for different frequency groups.
Therefore, firstly we should consider the feasibility of CBM for different frequency groups, as described in Option 3.

	DOCOMO
	Option 1: We partially support this option.
For same frequency group, reference architecture is both single-chain and multi-chain. This is based on previous agreement. However, we assume that consideration for single-chain becomes dominant.
For different frequency group, reference architecture is multi-chain only. In our understanding, previous discussion and agreement are for CA within same frequency group. The study phase for CA between different frequency groups was just completed at the last meeting and it was agreed that multi-chain architecture is feasible.
Option 2: We support this option.
The PSD difference is required for CA between different frequency groups regardless of co-located or non-col-located deployment assumption. As reference architecture should be multi-chain only, the PSD limitation can be similar to that of IBM. Of course, the requirements values can be discussed and the PSD difference can smaller than that of IBM based on further discussion.
Option 3: We support this option.
Mixing topic targets has caused the confusion so far. For example, the agreement of reference architecture seems to apply to all CBM requirements despite being discussed in topic of same frequency group. To avoid such troubles, it is necessary to show clearly whether the topic targets are the different frequency groups or the same frequency group when we discuss about CBM requirements. Of course, some discussions for CBM requirements can be handled together if there is no problem.



Issue 1-3-2: Band combinations for which CBM requirements are defined
· Proposals
· Option 1: 	Same combinations as for IBM in current specification.
· Option 2: CA_n260-n261
· [bookmark: _Hlk86390899]Option 3: To avoid the unnecessary redundant work, although currently the operators do not have a clear band combination request within the same frequency group, at least the requirement of one band combination should be completed, e.g., n258-n261, whose spectrum is non-overlapping.
· Option 4: Postpone the requirement development of inter-band CA within the same band group to Rel-18, if there is no operator demand in Rel-17.
· Recommended WF
· TBA
	Company
	Comments

	XXX
	

	Qualcomm
	The options are not mutually exclusive, so we share our view as necessary
Option 1: support
Option 2: do not support limiting to just one band pair without justification. The band pair of this option will be specified as part of option 1 however.
Option 3: We are open to pursuing this option instead of choosing option 4.


	OPPO
	For the band combination, currently in the WID it includes 28G+28G and 28G+37G, and in the 101-2 it only have inter freq group combinations. Therefore, an example combination for same freq group should be chosen to further discuss requirements. Operator inputs will be needed.
Option 1 and 3 are ok, however, if Rel-17 time is not enough then one band combination in current spec should be chosen further.

	LG Electronics
	Currently, CA_n257-n259, CA_n258-n260 and CA_n260-n261 are defined for FR2-1 inter-band CA based on IBM in Rel-17. The 3 band combinations are all for different frequency group. 
And, CBM requirements have been discussed for same frequency group and the CBM feasibility was confirmed for different frequency group.
So, we think Option 3 can be considered for same frequency group. For different frequency group, the 3 band combination can be considered.
Support Option 1 & Option 3.

	Verizon
	We support Option 1

	Huawei, HiSilicon
	Option 1 and option 3 are ok. 

	vivo
	Option1 and option 3.
For option 1, since we have concluded the CBM is feasible for both same/different freq. group, it is natural to define the CBM requirement for the combination in the spec.
For option3, considering the effort that we spend on CBM within same frequency group, we prefer at least one band combination should be complete.

	Nokia
	Option1 and option 3.

	Sony
	For different frequency groups, we can take the same combination as IBM, and we can also consider taking the same requirement as IBM with different PSD conditions
 For the same frequency group, we have no strong opinion on the exact band combination, but we think RAN4 should start to work on an example band combination without further postponing it, so we don’t support option 4. 

	MediaTek
	Support Option 4. Real demand is important, and base, and we tried to ask is there demand for many meetings.

	Ericsson
	At least one BC in the same group and one BC for different groups (the latter the same as IBM)

	Samsung
	We are fine with Option 1 for now.

	ZTE
	Since ‘both’ capability are supported in RAN4, from this perspective, option 1 seems reasonable. Nevertheless, we still think it should pending on the opreator’s demand, so we prefer Option 4.

	Xiaomi
	Option 1 and Option4, actually Operators request the band combination without clarifying the beam type, so RAN4 could define the CBM requirements for the same combinations as for IBM in current specification which belong to between different frequency groups.
CBM requirements for specific combination within same frequency group should be based on Operators’ request, there is no specific band combination within same frequency group request currently, RAN4 could postpone define the CBM requirements for combination within same frequency group, until they come.

	Apple
	Option 4. If there is no operator demand for inter-band CA within same band group, we propose to postpone the requirement development of inter-band CA within the same band group to Rel-18, while keeping the agreements for the inter-band CA within the same band group.

	DOCOMO
	We support Option 1 and Option 3.



Sub-topic 1-4: Fs_inter
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-4-1: Fs_inter
· Proposals
· Option 1: Introduce “Fs_Inter_CBM” for inter-band DL CA based on CBM within the same frequency group. No additional EIS relaxation specific for frequency separation factor is acceptable, while ”Fs_Inter_CBM” is introduced.
· Option 2: Introduce ‘Fs_inter_CBM’ as UE capability to indicate the maximum frequency span between the lower edge of lowest CC and the upper edge of highest CC in FR2 inter-band DL CA based on CBM which UE can support. Define REFSENS and EIS spherical requirement with frequency separations considering ‘FS_int_CBM’.
· Option 3: Introduce a new capability to indicates the frequency separation and EIS relaxation value for band combinations within the same frequency group
· Option 4: Fs, inter should be introduce and it can be independent from the requirement, which mean any Fs, inter value will share the same relaxation of inter-band DL CA.
· Option 5: ‘Fs_inter’ shall not be defined because it would enable a UE to simultaneously claim support for an inter-band combination while not supporting fully and simultaneously, each band in the inter-band combination.
· Recommended WF
· TBA
	Company
	Comments

	XXX
	

	Qualcomm
	Option 5
Fs_inter will set a bad precedent because it dismantles the important concept of ‘inter-band support’ in 3GPP: 
Recall that if a UE declares support for a band, it is understood that a network can configure it with one CC anywhere in that band. Inter-band CA capability between two bands therefore implies that the UE can be simultaneously configured with one carrier anywhere in one band and another carrier anywhere in the second band.
Recall also that ‘frequency separation’ was defined only in intra-band CA context, which is an enhancement of basic band-support capability. FS is justified for intra-CA because it is reasonable to limit how much enhancement there can be. Basic inter-band capability on the other hand is ability to simultaneously support the un-enhanced 1CC/band capability in multiple bands. The FS argument to justify FS_inter therefore does not apply.

	OPPO
	Option 2/3, Actually Option 1-4 are all proposals for introducing Fs inter, in our view, Fs inter is the frequency separation class for inter-band combination within same freq group that CBM UE can choose to implement with the understanding that larger Fs inter will cause larger relaxation in requirements this is similar as the Fs in intra-band non-contiguous CA. With Fs inter introduced, it can enlarge UE implementation possibility in the real NW.

	LG Electronics
	For Fs_inter_CBM, we should consider RAN4 agreement 
· RAN4 agree to define CBM requirements in such manner that both single chain and multi chain architectures are possible
Single chain should not be precluded in FR2-1 inter-band CA based on CBM. In case of single chain implementation, ‘Fs_inter_CBM’ needs to be introduced. 
We think option 1, 2, 3, and 4 are same view to introduce Fs_inter_CBM. Only difference is how to define EIS relaxation. 
We support to introduce ‘Fs_inter_CBM’ and we’re open for EIS relaxation.

	Huawei, HiSilicon
	Option 1. For intra-band NC CA, the common understanding is that UE should support CCs positioned at any frequencies. But considering the implementation architecture, separation class for intra-band NC CA was defined in Rel-15 and further extended in Rel-16. With the same logic, Fs_inter_CBM shall also be introduced and there is no need to further consider relaxation for the separation class.

	vivo
	We support option 1 or option 4. The Fs, inter can be treated as functional capability only to indicate the NW schedule. In addition, we share similar view to LGE which is the introduction of Fs, inter can be agreed and further discuss on the detail of how to deal with the relation between Fs, inter and DL requirements.

	Nokia
	Option 5

	Sony
	It is unclear to us that if the ‘Fs_inter’ here is incapability or it is for performance relaxation? We think this point should be clarified first, and then we can discuss whether it would be needed or not. The impact on the network should also be considered.   

	MediaTek
	These options like two camps:
1) Introduce Fs_inter(_CBM) (option1,2,3,4)
2) NOT Introduce Fs_inter (option5)
As one of proponents, we support to introduce Fs_inter(_CBM), and then detailed difference can be further discussed.

	Ericsson
	From a network standpoint it is desirable that a band combination is supported without constraints on the carrier separation (otherwise the BC not supported by the UE). If this means that no BC can be supported (not functional) we can discuss constraints like Fs. But good if it can be avoided. Requirements can depend on Fs. 

	Samsung
	Before introducing Fs_inter, it is necessary to further clarify the common understanding of inter-band CA. As QC has pointed out, frequency separation concept for inter-band CA is a fundamental change of inter-band CA understanding. The group may need make choice between following two possibilities:
· alt-1: accept the performance degradation but no constraints on Fs
· alt-2: accept the Fs constraints but no further relaxation allowed.
If the group accept the constraints for inter-band CA support and Fs_inter is introduced, further EIS relaxation per frequency separation seems not needed.

	ZTE
	Option 5. We support QC’s view.

	Xiaomi
	Option 1 and Option 4 are OK, just let the UE report the aggregated capability, it can follow the same relaxation of inter-band DL CA.

	Apple
	The introduction of the capability “Fs_inter_CBM” is not necessary when assuming single chain architecture to support intra-band CA and inter-band CA within same frequency group.

	DOCOMO
	We support Option 3. For Sony's comment, in our understanding, Option 1, 2, and 4 is for showing incapability, and Option 3 is for performance relaxation.
Option 3 is proposed as compromise between Option 1/2/4 and Option 5. If the maximum frequency separation that can be supported without relaxation is exceeded, it is supported with relaxation. Network can configure it with one CC anywhere in that band. Therefore, it can follow the concept of ‘inter-band support’ and suppress the impact on the Network. On the other hand, UE is allowed to have relaxation for REFSENS requirements if it is difficult to support large frequency separation due to implementation limitation.



Sub-topic 1-5: CBM requirements
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-5-1: Sensitivity requirement PSD difference
· Proposals
· Option 1: For CBM inter-CA sensitivity requirements, adopt the intra-band CA ‘simultaneous sensitivity’ condition at each AoA for both bands under test to minimize PSD difference.
· Option 2:Between frequency groups: For maximum peak EIS requirements and EIS spherical coverage requirement, IBM requirements are reused.
· Option 3: The reasonable PSD difference should be discussed for both the same and different frequency groups, and then be incorporated in the requirement and test.
· Option 4: Other
· Recommended WF
· TBA
	Company
	Comments

	XXX
	

	Qualcomm
	Option 1: support
Option 2: support
Option 3: do not support. Option 3 seems a reasonable consideration for IBM UEs, but not CBM UEs. CBM UEs are more restrictive to the network. If a deployment needs to support high PSD difference, IBM operation must be locally mandated.

	OPPO
	Option 1.

	LG Electronics
	In RAN4#98, RAN4 agreed as follows.
· UE RF requirements for CBM shall be derived based on co-located deployment scenario only.
It means same AOA can be considered for requirements of both frequency groups. So we suggest to add Option 4 as bellow.
Option 4 : For CBM inter-CA sensitivity requirements, each AoA and PSD difference for both bands should be considered based on co-located deployment scenario. 

	Huawei, HiSilicon
	Option 2 and option 3 are ok. 
For option1, we don’t understand where is the assumption of intra-band CA with ‘simultaneous sensitivity’ condition in the spec. 

	vivo
	Option 3, in our understanding, the PSD is measured in conduct domain, and the beam squint, difference of pathloss, etc. will lead to the PSD difference even in co-located deployment. If we specify the requirement and test based on “equal PSD condition”, we concern about the performance of UE will worse than we expected in the field even it can pass the test.
For option 2, the PSD imbalance in IBM, in our understanding, is mainly derived from non-co-located. Considering we have agree the CBM requirement will be specified based on co-located deployment, we prefer reconsider the impact of PSD imbalance.

	Nokia
	Option 2

	Sony
	We support options 1 and 2. We think it is possible to re-use the IBM requirement for CBM UEs but under a different PSD condition. 
For option 3, does it intend to discuss how to minimize the conducted domain power imbalance? 

	MediaTek
	About Option 2: It’s too early to agree this. We shall clarify BMRS side condition and PSD/test condition etc firstly.
About PSD condition, option 1 and option 4 (new by LG) sounds reasonable.

	Ericsson
	Requirements should ensure performance in the field. If collocated then the same PSD is fine, whereas if non-collocated different PSD is reasonable.

	Samsung
	Option 1: support. Actually FR2 intra-band CA REFSENS requirements are already defined with ‘simultaneous sensitivity’ condition, i.e. there is no PSD difference configuration there. 
Option 2: IBM requirements on relaxation value can be considered as a starting point, but the PSD difference for IBM is not applicable for CBM.
Option 3: not support. It is not preferred to define separated configuration for CBM.

	Xiaomi
	Option 1

	Apple
	Option 1. For CBM inter-band CA sensitivy requirement to adopt intra-band CA conditions.
We don’t support Option 2 or Option 3. These two options assume CBM for different band groups. We think the assumption of CBM for different frequency band group is not feasible due to the RS for CBM in the PCell only, which results in SCell beam performance degradation. As explained in issue 1-3

	DOCOMO
	We support Option 3. The PSD difference is required for CA between different frequency groups regardless of co-located or non-col-located deployment assumption. 
We think Option 1 should be selected for same frequency group and Option 2 with PSD difference should be selected for different frequency group. Of course, the requirements values can be discussed and the PSD difference can smaller than that of IBM based on further discussion, but “equal PSD condition” cannot guarantee performance.



Issue 1-5-2: Sensitivity requirement Relaxations
· Proposals
· Option 1: For ΔRIB,P,n and ΔRIB,S,n values corresponding IBM values are taken as a starting point for CBM but CBM relaxations are lower than corresponding IBM relaxations.
· Option 2: The same EIS relaxation structure as for intra-band CA should apply for the EIS relaxation in inter-band CA within same band group.
· Option 3: Consider adopting the same relaxation factor for REFSENS and EIS spherical coverage between CBM and IBM UEs for different frequency group. The side condition for CBM Ues can be for further study.
· Option 4: Additional 0.5dB relaxation for REFSENS and EIS spherical coverage for CBM inter-band CA should be considered based on the relaxation of IBM inter-band DL CA as Table 2-1 and Table 2-2:
· Option 5: The REFSENS and spherical coverage for CBM between different frequency group can be: IBM requirement – 1dB + the relaxation for beam mapping accuracy(X1/Y1) + the relaxation for PSD imbalance (X2/Y2), e.g.,
· Option 6: It is proposed to define additional 0.5dB relaxation for 28GHz+37GHz CBM comparing to Rel-16 IBM relaxation, i.e. in total 4dB relaxation and It is proposed to define additional 1dB relaxation for 28GHz+28GHz CBM comparing to Rel-16 IBM relaxation, i.e. in total 4.5dB relaxation
· Recommended WF
· TBA
	Company
	Comments

	XXX
	

	Qualcomm
	Option 2: Do not support – this option is counter to existing agreement [WF R4-2114960] that ‘RAN4 agree to introduce REFSENS and EIS spherical coverage requirements based on IBM inter-band CA framework’.
Option 3: Support
Open to discussing other options.

	OPPO
	Option 6.
For the case of CBM between different freq groups, the freq range of 28GHz + 37GHz is similar as Rel-16 n260+n261 IBM case. However, from UE performance perspective, the interference for CBM might be severer than IBM since in CBM especially shared chain architecture no isolation can be done for the two CCs. In this case, additional 0.5dB relaxation is needed in addition to Rel-16 IBM relaxation.
For the 28GHz+28GHz case, the freq separation is much smaller than the 28GHz+37GHz case. And PSD difference caused interference would be much larger. From this point of view, around 1dB additional relaxation is needed in addition to Rel-16 IBM relaxation.

	LG Electronics
	As mentioned in issue 1-5-1, the relaxation also needs to consider RAN4 agreement.
· UE RF requirements for CBM shall be derived based on co-located deployment scenario only.
Option 2 can be supported.

	Huawei, HiSilicon
	Option 3 is ok, also open for further relaxation in other options
We don’t think that CBM can only be limited to co-located deployment scenario.

	Vivo
	Option 5, for the different frequency group, e.g., n260-n2601, the PSD imbalance in IBM is mainly derived from non-co-located deployment, but we have agreed that the CBM requirement is based on the co-located deployment, so we think the 1 dB relaxation of PSD imbalance should be removed and the impact of PSD imbalance should be reconsidered. In addition, the beam mapping accuracy also should be incorporated.

	Nokia
	We would like to discuss after the PSD condition is agreed or as a package of PSD condition and relaxation.

	Sony
	Option 3.

	MediaTek
	Similar view with Nokia. It’s too early to define it. We shall clarify BMRS side condition and PSD/test condition etc firstly.

	Ericsson
	Option 3

	Samsung
	Fine with Option 3 as a starting point, and open for further relaxation factors in other options

	ZTE
	Option 3

	Xiaomi
	Option4 and Option 6 are OK, but current there is no 28GHz+28GHz CBM case, RAN4 can only consider the relaxation value for 28GHz+37GHz CBM.

	Apple
	Option 2. RAN4 has agreed that for inter-band DL CA within the same frequency based on CBM, the requirement for maximum input level, ACS and in-band blocking will be specified the same as for intra-band CA. The same assumption should apply for sensitivity requirements and therefore, for the REFSENS relaxation.

	DOCOMO
	We have the same view as Nokia.



Issue 1-5-3: Maximum input level
· Proposals
· Option 1: The CBM max. input power requirement to adopt the intra-band CA version of the requirement but generalized to allow verification in the beam peak direction of each band.
· Option 2: Other
· Recommended WF
· TBA
	Company
	Comments

	XXX
	

	Qualcomm
	Option 1. Text proposal in R4-2117631, in included draft CR.

	OPPO
	Ok with Option 1 considering the singe chain architecture.

	Huawei, HiSilicon
	Option 2.
If option 1 is based on draft CR in R4-2117631, it would be better to discuss the requirement directly. We disagree with the proposed changes of maximum input lever in the draft CR. CBM may have different implementations, for single chain implementation, how to consider different beam directions? The same requirement should be applicable for both possible implementations, without tightening requirement for one of them. 

	vivo
	Option 1.

	Nokia
	We acknowledge Huawei’s comment but we do not think it is contradictive to proposal in option 1. We support option 1.

	Samsung
	Agree with the principle of option 1. Also understand Huawei’s comment on peak gain direction per band for intra-CA, given currently the peak gain direction for intra-CA is not very clear among CCs.

	Xiaomi
	Option 1



Sub-topic 1-6: IBM agreement
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-6-1: Is TP to TR 38.851: Agreements made for CA configurations within same frequency group using IBM R4-2117540
· Proposals
· Option 1: Yes
· Option 2: No
· Option 3: Revision is needed
· Recommended WF
· TBA
	Company
	Comments

	XXX
	

	Qualcomm
	Option 1. Agree with TP

	Verizon
	We support Option 1 !

	Nokia
	Option 1

	MediaTek
	Sorry for a soft question. Do we really plan to keep the information like “From R4-2016915”, for example, in TP? Or does it just for companies’ double-check easily?

	Samsung
	Option 1.

	ZTE
	Option 1. It is a good way to capture the agreements in each meeting together.

	Xiaomi
	Option 1

	DOCOMO
	Option1.



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

	R4-2117540
	TP to TR 38.851: Agreements made for CA configurations within same frequency group using IBM
	Company A

	
	
	Company B

	
	
	(as above) Sorry for a soft question. Do we really plan to keep the information like “From R4-2016915”, for example, in TP? Or does it just for companies’ double-check easily?

	R4-2117631
	DraftCR in annex
UE RF requirement for Inter-band DL CA with CBM
	huawei: depends on 1st discussion on the listed issues

	
	
	Company B

	
	
	MediaTek: Thanks for the effort. However, there is no enough agreement on CBM requirement yet, we still need to revise it based on final agreement,



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 1-1-1: Core requirement applicability for UE capability ”Both”

	Almost all companies supported option 1 and option 2 was also widely supported however there were also clarification questions on opt 2. Samsung provided alternative wording for opt2 which was supported by ZTE, this wording is used in tentative agreement.
· Option 1: It is proposed to agree that UE with both CBM and IBM capabilities needs to meet both requirements, and further discuss how to reduce the test complexity.
· Option 2: To avoid the ambiguity and the workload for new requirement, it may be better to clarify that the UE support capability “both” can only switch between IBM and CBM.
· Option 3: The requirements of inter-band CA based on CBM should be applied for the UE supporting both IBM and CBM.
Tentative agreements:
· UE with both CBM and IBM capabilities needs to meet both requirements, and further discuss how to reduce the test complexity.
· ‘Both’ does not mean simultaneous IBM and CBM operation but only operate in one mode at a time.
Recommendations for 2nd round:
Discuss tentative agreement in GTW and if agreed capture into WF.

	Issue 1-1-2: From which release UE capability “both” is applicable

	Majority of companies supported UE “capability both” to be release independent from REL16 pending that RAN2 agrees. Some companies had a view that as CBM requirements are not in REL16 RAN4 specs CBM cannot be release independent from REL16 but this is not the case because if RAN1 and RAN2 specs support functionality CBM can be release independent from REL16.
Tentative agreements:
· RAN4 expected release for UE capability “both” is REL16 and send LS from this meeting to RAN2 to inquire from which release “both” can be release independent.
Recommendations for 2nd round:
Discuss tentative agreement in GTW.

	Issue 1-2-1: BMRS location

	All companies supported option1 and quite many also option 2. There were also comments on option 2 that perhaps more discussion is needed for example if simultaneous sensitivity is applied
· Option 1: CBM UE performance can be verified with the BMRS configured on the untested CC 
· Option 2: FR2 DL CBM UE CA REFSENS is tested from all bands with all bands active. Maximum input level, ACS and blocking is tested only from bands which do not have UL CC and BMRS.
Tentative agreements:
· Option 1: CBM UE performance can be verified with the BMRS configured on the untested CC 
Recommendations for 2nd round:
Discuss tentative agreement in GTW and if agreed capture into WF. Continue option 2 discussion on second round.

	Issue 1-2-2: BMRS type
	All options got support and no majority view. One flaw with option 1 is that not all UE support SSB-only beam correspondence. Option 2 and also option 3 propose not to define BMRS type in RAN4 specs and leave it to RAN5 which is the way in REL16 IBM requirements. Option 3 also has an option of defining detailed BMRS side condition for both IBM and CBM, but we may run out of time to do so.
· Option 1: SSB-only
· Option 2: The different BMRS types have no impact on DL requirements, and no need to be specified. The   details of BMRS in the test setup can be left to RAN5.
· Option 3: Follow IBM and not to refine BMRS categories, or create detailed BMRS side condition for both IBM and CBM
Tentative agreements:
· Follow IBM and not to refine BMRS categories
Recommendations for 2nd round:
Discuss tentative agreement in GTW and if agreed capture into WF.

	Issue 1-3-1: Reference architecture

	All options got support and some companies supported many or even all options. One company proposed Option 4: RAN4 defines the minimum requirement taking single chain and multiple chains into account which is actually RAN4#99 GTW agreement
Agreement
· RAN4 agrees to define CBM requirements in such manner that both single chain and multi chain architectures are possible.
Hence options 1 and 2 are problematic from previous GTW agreement point of view and on the other hand option 3 does not have very tangible proposal.
· Option 1: Assume single chain architecture when defining requirements for combination within same frequency group and assume multi chain architecture when defining requirements for combination between frequency groups
· Option 2: For DL CA between different freq. groups, PSD limitation of CBM requirements should be derived by considering multiple Rx chains. 
· Option 3: To discuss each CBM requirement, it is necessary to show clearly whether the topic targets are the different freq. groups or the same freq. group. The discussion should be clearly separated.
Tentative agreements:
· None
Recommendations for 2nd round:
· Continue discussion how to set the requirement for CBM for both cases of within same frequency group and between frequency groups.

	Issue 1-3-2: Band combinations for which CBM requirements are defined

	Vast majority supported options 1 and 3. Few companies supported option 4 but on the other hand few companies mentioned specifically that they do not support opt 4. In order not to repeat CBM discussion in REL18 tentative agreement is being proposed as follows
· Option 1: 	Same combinations as for IBM in current specification.
· Option 2: CA_n260-n261
· Option 3: To avoid the unnecessary redundant work, although currently the operators do not have a clear band combination request within the same frequency group, at least the requirement of one band combination should be completed, e.g., n258-n261, whose spectrum is non-overlapping.
· Option 4: Postpone the requirement development of inter-band CA within the same band group to Rel-18, if there is no operator demand in Rel-17.
Tentative agreements:
· Option 1: Same combinations between frequency groups as for IBM in current specification (n257+n259, n258+n260, n260+n261)
· Option 3: Within the same frequency group, n258-n261, whose spectrum is non-overlapping.
Recommendations for 2nd round:
Discuss tentative agreement in GTW and if agreed capture into WF.

	Issue 1-4-1: Fs_inter

	All proposal got support but as one company said option 1-4 are pro Fs_inter and option 5 is against Fs_inter. There is clearly pro and against camp in RAN4 but also companies which do not have strong view.
· Option 1: Introduce “Fs_Inter_CBM” for inter-band DL CA based on CBM within the same frequency group. No additional EIS relaxation specific for frequency separation factor is acceptable, while ”Fs_Inter_CBM” is introduced.
· Option 2: Introduce ‘Fs_inter_CBM’ as UE capability to indicate the maximum frequency span between the lower edge of lowest CC and the upper edge of highest CC in FR2 inter-band DL CA based on CBM which UE can support. Define REFSENS and EIS spherical requirement with frequency separations considering ‘FS_int_CBM’.
· Option 3: Introduce a new capability to indicates the frequency separation and EIS relaxation value for band combinations within the same frequency group
· Option 4: Fs, inter should be introduce and it can be independent from the requirement, which mean any Fs, inter value will share the same relaxation of inter-band DL CA.
· Option 5: ‘Fs_inter’ shall not be defined because it would enable a UE to simultaneously claim support for an inter-band combination while not supporting fully and simultaneously, each band in the inter-band combination.
Tentative agreements:
· None
Recommendations for 2nd round:
· Discuss in GTW

	Issue 1-5-1: Sensitivity requirement PSD difference

	All options got support. Most support went to option 1 and options 2 but option 2 was also opposed byt several companies. Option 3 was equally supported and opposed. One company proposed Option 4 : For CBM inter-CA sensitivity requirements, each AoA and PSD difference for both bands should be considered based on co-located deployment scenario and reminded us about RAN4 agreement 
In RAN4#98, RAN4 agreed as follows.
· UE RF requirements for CBM shall be derived based on co-located deployment scenario only.

· Option 1: For CBM inter-CA sensitivity requirements, adopt the intra-band CA ‘simultaneous sensitivity’ condition at each AoA for both bands under test to minimize PSD difference.
· Option 2:Between frequency groups: For maximum peak EIS requirements and EIS spherical coverage requirement, IBM requirements are reused.
· Option 3: The reasonable PSD difference should be discussed for both the same and different frequency groups, and then be incorporated in the requirement and test.
Tentative agreements:
· Define sensitivity requirement PSD difference with co-location deployment perspective for both same and different frequency groups
· PSD difference candidates
· adopt the intra-band CA ‘simultaneous sensitivity’ condition at each AoA for both bands under test to minimize PSD difference.
· maximum PSD difference could be defined as 6dB.
Recommendations for 2nd round:
Discuss tentative agreement in GTW and if agreed capture into WF.

	Issue 1-5-2: Sensitivity requirement Relaxations

	All options except 1 got support, most preferred one was opt 3. One company proposed to discuss after the PSD condition is agreed or as a package of PSD condition and relaxation, this proposal got also support. 
· Option 1: For ΔRIB,P,n and ΔRIB,S,n values corresponding IBM values are taken as a starting point for CBM but CBM relaxations are lower than corresponding IBM relaxations.
· Option 2: The same EIS relaxation structure as for intra-band CA should apply for the EIS relaxation in inter-band CA within same band group.
· Option 3: Consider adopting the same relaxation factor for REFSENS and EIS spherical coverage between CBM and IBM UEs for different frequency group. The side condition for CBM Ues can be for further study.
· Option 4: Additional 0.5dB relaxation for REFSENS and EIS spherical coverage for CBM inter-band CA should be considered based on the relaxation of IBM inter-band DL CA as Table 2-1 and Table 2-2:
· Option 5: The REFSENS and spherical coverage for CBM between different frequency group can be: IBM requirement – 1dB + the relaxation for beam mapping accuracy(X1/Y1) + the relaxation for PSD imbalance (X2/Y2), e.g.,
· Option 6: It is proposed to define additional 0.5dB relaxation for 28GHz+37GHz CBM comparing to Rel-16 IBM relaxation, i.e. in total 4dB relaxation and It is proposed to define additional 1dB relaxation for 28GHz+28GHz CBM comparing to Rel-16 IBM relaxation, i.e. in total 4.5dB relaxation
Tentative agreements:
· None
Recommendations for 2nd round:
Further discuss on 2nd round after the outcome of GTW is known where PSD difference is discussed.

	Issue 1-5-3: Maximum input level

	Majority supported option 1 but there was also a question on how to consider different beam directions.
· Option 1: The CBM max. input power requirement to adopt the intra-band CA version of the requirement but generalized to allow verification in the beam peak direction of each band.
· Option 2: Other
Tentative agreements:
· Option 1 if concerns on different beam directions are addressed properly
Recommendations for 2nd round:
Further discuss on 2nd round WF discussion.

	Issue 1-6-1: Is TP to TR 38.851: Agreements made for CA configurations within same frequency group using IBM R4-2117540
	No objections to approve the TP. One clarification question on keeping the TDcs references in TP. This was discussed offline and it is ok to keep TP as is.
Tentative agreements:
· Approve R4-2117540
Recommendations for 2nd round:
None.




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)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.


Topic #2: 8.4.2.2 	Inter-band UL CA requirements
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

	R4-2118471
	Discussion on inter-band UL CA requirements
	ZTE Corporation
	Proposal 1: The issue of PA-PA interaction should be included in CA MPR requirements, so option 1.
Proposal 2: Only inter panel interaction should be considered. So option 1.
Proposal 3: The PA-PA interaction issue should not have an additional impact on the discussion of min peak EIRP.
Proposal 4: The PA-PA interaction issue should not have an additional impact on the discussion of spherical coverage.

	R4-2117615
	UE UL CA requirements based on IBM
	Sony, Ericsson
	Observation 1: FR2 network is extremally uplink limited, and the relaxation value for Uplink CA needs to be carefully considered and constrained.
Observation 2: Application of any relaxation for UL CA should account for power reductions already allowed for non-CA.
Observation 3: MPE and power consumption and thermal issues can be handled with P-MPR. 
Observation 4: The PCMAX is defined at different reference plane than EIRP, which may create issues especially when the beams point towards different directions for UL inter band CA operation. For general inter-band UL CA the TRP could be used for governing the power prioritization of an inter-band combination and the total UE power. 
Proposal 1: Incorporating the PA-PA interaction as CA MPR.
Proposal 2: 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 3: Specify min peak EIRP and spherical coverage as per band with relaxed requirement compared to single-CC, i.e., n257=22.4-X dBm, n259=18.7-Y dBm, where X = Y = 2.5 dB. 

	R4-2117630
	On UL power for FR2 inter-band ULCA
	Qualcomm Incorporated
	Observation 1: For FR2 inter-ULCA operation, Pas in one or both bands require power back-off relative to the single CC TRP limit (23 dBm) to ensure OOB products comply with the general spurious emission requirements.
Observation 2: Any power back-off taken to meet single band requirements (via existing single CC MPR framework) will help with reduction of unwanted OOB emissions in the inter-band ULCA case also. 
Observation 3: Defining MOP reductions (X and Y) relative to single CC EIRP requirement results in double counting the back off necessary for inter-ULCA operation.
Proposal 1: For FR2 inter-ULCA, X and Y = 0 and MPRinter_band = max(MPRsingleCC, MPRPA-PA), where MPRPA-PA is a minimum MPR allowed for inter-ULCA and X,Y are defined in R4-2114961 [2].
Proposal 2: RAN4 to define MPRPA-PA per band combination. MPRPA-PA applies equally to both bands in the ULCA band combination.
Observation 4: AMPR may be applicable per band combination

	R4-2117853
	Discussion on power control and relaxation framework for FR2 inter-band UL CA
	Samsung
	Proposal 1:	RAN4 need to discuss if independent power control apply for FR2 inter-band UL CA based on IBM between different frequency group, with the understanding that independent power control for FR2 inter-band UL CA means per band power control and there is no total power limitation.
Observation 1:	for FR2 inter-band UL CA based on IBM between different frequency groups, there is no “total” power limitation even though there may be EIRP relaxation for “each” band.
Proposal 2:	total power concept can be decoupled with independent power control. The relaxation due to total power concept can be absorbed into the relaxation framework discussion
Observation 2:	there are precedent examples that CA MOP only plays as reference benchmark for that power class and CA operation relaxation is absorbed in non-zero MPR, e.g. about 6dB “CA operation relaxation” in MPRNC_CA for UE power class 3
Proposal 3:	PA-PA relaxation should be taken into MPR than MOP
Proposal 4:	MOP and MPR requirements for inter-band UL CA should be discussed and agreed in a package. Detailed relaxation framework shall be down-selected between Option 1 and Option 2.
· Option 1: CA MOP = SC MOP;   
· {CA operation relaxation, modulation/waveform/BW/RB relaxation, PA-PA relaxation }  MPR
· Option 2: CA MOP = SC MOP – {CA operation relaxation};     
· { modulation/waveform/BW/RB relaxation, PA-PA relaxation }  MPR

	R4-2117969
	Views on FR2 inter-band UL CA
	Apple
	Observation 1:	In a homogeneous network with ollocated cells, the UE is highly likely to select the same antenna panel to transmit each UL CC.
Observation 2:	In a homogeneous network with non-colocated cells, approximately 10% of the users are not impacted by the inter-panel restriction.
Observation 3:	In a non-homogeneous network, nearly all users are impacted negatively by the inter-panel restriction.
Proposal 1:	For the purpose of defining the minimum MPR requirements for inter-band UL CA, RAN4 should assume the worst-case PA-PA interaction, which arises from the UE using the same or ollocated antenna arrays to form the UL beams.
Proposal 2:	If no FR2 inter-band UL CA configurations are requested in the Rel-17 basket work items by the last RAN4 meeting within the Rel-17 timeframe (February 2022), then RAN4 shall not implement the FR2 inter-band UL CA feature in the Rel-17 specification.
Proposal 3:	If RAN4 agrees with Proposal 2, then in an effort to preserve all agreements related to the core functionality of the feature, they should be documented in the Rel-17 FR2 enhancement technical report for easy reference during the corresponding work phase in a future release.

	R4-2118296
	Discussion on inter-band UL CA
	vivo
	Observation 1: The PA-PA interaction is related to non-linearity of device, isolation, signal characteristic, etc., and the main impact would be on meeting the emission requirement.
Observation 2: The impact of PA-PA interaction only exists when both bands are activated and may vary with the PAPR of transmitted signal. 
Observation 3: If apply the total UE power concept to TRP or EIRP, it may conflict with the per band max TRP or max EIRP.
Observation 4: The spherical coverage is mainly to reflect the antenna characteristic and the transmission coverage but not directly the power consumption issue, therefore it is not suitable for addressing total UE power. 
Observation 5: Comparing to the single carrier, the UE performing CA by single polarization per band requires 3 dB relaxation.
Proposal 1: The impact of PA-PA interaction is more appropriate to be incorporated in MPR to avoid unnecessary relaxation.
Proposal 2: The max TRP should be specified as per band to align with the max EIRP.
Proposal 3: The total UE power concept can apply to min peak EIRP and be addressed by:
Option 1: Define a lower limit for total UE power as the sum of the min peak EIRP of both bands, e.g., for n260-n261, the sum of peak EIRP should be greater than 20.6 dBm.
Option 2: Incorporate the total power issue into the per band relaxation (X/Y dB) of min peak EIRP, e.g., 3 dB.
Proposal 4: The 3 dB degradation for the UE with single polarization per band should not be incorporated in X/Y, but RAN4 should discuss how to enable such implementation in the spec.
Proposal 5: The requirement of inter-band UL CA can be construct as:
Table 1 The requirement framework of inter-band UL CA
	
	X/Y relaxation
	

	PA-PA interaction
	0 dB
	Incorporated in MPR.

	Total UE power
	[3 dB]
	Or it can be reflected by the limitation on sum of EIRP.

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

	Polarization degradation
	0 dB
	RAN4 should discuss how to enable such implementation.




	R4-2118886
	R17 FR2 Inter-band UL CA requirements
	OPPO
	2.1 PA-PA interaction
Proposal 1:               Further evaluate whether PA-PA interaction will cause MPR is always needed to meet emissions, if it is then the impact should be taken into account in min peak EIRP and also spherical coverage.
2.4 Total power concept
Observation 1:          To cope with power consumption and thermal issues caused by activating two bands and two panels, there is no room to further reduce the transmitting time, instead UE has to limit the total transmit power.
Observation 2:          It is expected at least additional 1dB is needed to compensate the power consumption and thermal issues, while taking total power concept into account.
Proposal 2:               Take total power concept into account together with power consumption and thermal issues in min peak EIRP/spherical discussion. And in package 1dB relaxation.
2.4 Min Peak EIRP
Observation 3:          The factors like relaxation to meet common spherical coverage requirements, and multi-band relaxations also exist in inter-band UL CA.
Observation 4:          2dB relaxation is needed to meet the common spherical coverage requirements in DL, and similar in UL.
Observation 5:          More than 0.5dB relaxation is needed according to the multi-band relaxation differences between n257+n259 and n260+n261.
Proposal 3:               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.
2.4 Spherical coverage

Proposal 4:               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.

	R4-2117542
	On FR2 inter-band UL CA and TP to TR 38.851 to introduce CA_n257A-n259A
	Nokia, Nokia Shanghai Bell
	Observation 1: PA-PA interaction, power consumption and thermal issues are handled in MPR mechanisms and should not be considered as CA relaxation. 
Observation 2: UL CA relaxation ΔTIB,P,n is specified for the minimum peak EIRP requirement. ΔTIB,P,n shall be CA band combination specific.
Observation 3: MBR shall be include in the total UL CA relaxation value, ΔTIB,P,n .
Observation 4: MBR shall be include in the total UL CA relaxation value, ΔTIB,S,n .
Observation 5: Total UE power concept is not adequate to FR2.
Proposal 1: Regarding how to incorporate PA-PA interaction, support Option 1: Included in CA MPR
Proposal 2:  Regarding PA-PA interaction aspect, support Option 1: Only inter-panel interaction is considered
Proposal 3: Regarding X and Y for min peak EIRP, support option 4: ΔTIB,P,n shall be ΔRIB,P,n -1 dB
Proposal 4: Regarding X and Y for spherical coverage, support option 4: ΔTIB,S,n shall be ΔRIB,s,n -1 dB
Proposal 5: Output power dynamics, Transmit signal quality, Output RF spectrum emissions and Beam correspondence for inter-band CA is specified per band for inter-band CA.
Proposal 6: TP to TR 38.851 is proposed in Annex.

	R4-2117677
	Relaxation framework of Inter-band UL CA of CA_n257-n259 based on IBM 
	MediaTek Beijing Inc.
	Proposal1: Select one of relaxation frameworks for inter-band UL CA based on IBM from Alt1 and Alt2.
[image: ]

Proposal2: Total power concept shall be applied to “min requirement”, such as “min peak EIRP” and “EIRP spherical coverage”.
Proposal3: While “total power concept” is applied, it means additional 3dB relaxation per band shall be applied to corresponding relaxation value for Inter-band UL CA for two bands.
Proposal4: While “total UE power consumption concept” is considered, 9 dB relaxation per band shall be introduced, and no need to further consider MBR and total power concept for example.

	R4-2117830
	RF requirements for CA_n257A_n259A based on IBM
	LG Electronics
	For PA-PA interaction
Proposal 1: Clarify what is the difference of PA-PA interaction between FR1 and FR2.

Relaxation, X & Y for CA_n257A_n259A
Proposal 2: Specify Min Peak EIRP as per band for inter-band UL CA n257A_n259A with relaxation compared to single CC.
· n257=22.4-X dBm , X = 3.7 ( 3+0.7)
· n259=18.7-Y dBm,  Y = 3.5 ( 3+0.5)

Proposal 3: Specify Spherical coverage requirement as per band for inter-band UL CA n257A_n259A with relaxation compared to single CC.
· n257=11.5-X dBm , X = 3.7 (3+0.7)
· n259=5.8-Y dBm,    Y = 3.5 (3+0.5)



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 2-1: PA-PA interaction
Sub-topic description:
Open issues and candidate options before e-meeting:
[bookmark: _Hlk87009095]Issue 2-1-1: Relaxation framework clarification
· Proposals
· Option1: Select one of relaxation frameworks for inter-band UL CA based on IBM from Alt1 and Alt2:
[image: ]
· Option2: Other
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Qualcomm
	Option 2. EIRP requirement = singleCCMOP-MPR_interband
Both alternatives presume ‘total power concept’ is necessary or justified, which we do not agree with.
Both alternatives also cause double counting of backoffs required in each band. See R4-2117630 for further explanation.

	OPPO
	Option 1, alt 2.

	LG Electronics
	For Option1, at first, total power concept needs to be clarified.

	Huawei, HiSilicon
	Option 1, alt 2. Inter-band CA relaxation is considered in CA MPR.

	Vivo
	Option 1, alt 2.

	Nokia
	Option 1, alt 2. But total power concept not acceptable.

	Sony
	Option 2. We are not convinced by the “total power concept”.  

	MediaTek
	Option 1, and no concern on either Alt, the intention is just for framework clarification.

To Qualcomm/Sony/Nokia/LG, if we don’t agree with “total power concept” part in the end, the relaxation value due to total power concept would be just 0 dB, no matter which framework is selected in the end. This is just to clarify what is X&Y meaning before we try to define X&Y.’

Example1) If the consensus of total relaxation is 6 dB, it could be:
Alt 1: X&Y= 3dB, total power concept = 3dB; total relaxation = 6 dB.
Alt 2: X&Y= 6dB (because X&Y comprise the total power concept item.)
-> There is no chance to achieve X&Y value agreement if we don’t clarify relaxation framework, even though companies actually have consensus on real relaxation in this case.

Example2) If companies don’t agree to total power concept.
Alt 1: X&Y= 3dB, total power concept = 0dB
Alt 2: X&Y= 3dB (because X&Y comprise the total power concept item.)
-> In this case, no real difference between Alt1 & Alt2, however, it means that we need to achieve consensus on total power concept firstly, before define X&Y.

	Ericsson
	Option 2: the performance of a single UL is already limited; requirements should make sure the feature is feasible. To this end, we are not convinced by the total power concept.

	Samsung
	For option 1, between Alt-1 and alt-2, Alt-2 is better. Total power concept may not be explicitly specified but relaxation to some extent is possible to be addressed.
QC proposed option 2 can also be considered. In this case all the relaxation values will be absorbed in MPR and MPR will always be non-zero.

	ZTE
	Option 2. Obviously, there are still some controversies about the total power concept, and it may not be a good idea to rush to develop a framework that includes total power at this stage. 

	Xiaomi
	Option 1 Alt-2

	Apple
	Option 2. Given the open discussion ongoing related to the total power concept, we suggest conditioning the relaxation framework on that discussion's outcome.
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).
At least from this perspective, Alt 2 might not be the most transparent approach, if RAN4 decides to go with the total power concept.
If the total power concept is not adopted, then the EIRP requirement would be: for inter-band UL CA based on IBM, then single CC MOP (Tables 6.2.1.3-1, 6.2.1.3-2, 6.2.1.3-3, 6.2.1.3-4) - MPR_interband (new Table).  For inter-band UL CA based on CBM, then an approach based on the intra-band framework should be taken.

	DOCOMO
	Option 2. First, we need to discuss if total power concept is needed.



Issue 2-1-2: How to incorporate PA-PA interaction
· Proposals
· Option 1: Included in CA MPR
· Option 2: Included in relaxations X and Y
· Option 3: Further evaluate whether PA-PA interaction will cause MPR is always needed to meet emissions, if it is then the impact should be taken into account in min peak EIRP and also spherical coverage.¨
· Option 4: MOP and MPR requirements for inter-band UL CA should be discussed and agreed in a package. Detailed relaxation framework shall be down-selected between Option 1 and Option 2.
· Option 5: Other
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Qualcomm
	Option 1: support, MPR defined relative to singleCC MOP (itself includes MBR)
Using non-zero X and Y instead of MPR results in double counting of allowable backoff. See R4-2117630 for details.

	OPPO
	Option 3. If PA-PA interaction will cause MPR is always needed to meet emissions, then the impact should be taken into account in min peak EIRP and also spherical coverage.

	LG Electronics
	We need to avoid double counting due to PA-PA interaction if the impact is clarified. 
For clarification, we would like to know why PA-PA interaction was not considered in FR1 inter-band UL CA. What is difference from FR1 and FR2?

	Huawei, HiSilicon
	Option 1, CA MPR on top of relaxation of X and Y

	vivo
	Prefer option 1, PA-PA interaction will violate the emission requirement and is more suitable to be incorporated in MPR.

	Nokia
	Option 1. To LG in FR1 UL interband CA there are filters to protect other bands.

	Sony
	Option 1

	Ericsson
	Option 1 and the worst case should not always be assumed. 

	Samsung
	Option 1: support. About X and Y value, it can be either adopted in CA MOP or in CA MPR.
Option 4: support. We need to consider CA MOP and CA MPR in a package, consequently the X and Y can be placed in a reasonable format.

	ZTE
	By using the similar approach of FR1 (such as PC1.5), the PA-PA interaction should be included in MPR (Option 1.). Nevertheless, we have similar question as LGE. In my mind, FR1 inter-band UL CA didn’t consider the PA-PA interaction. Per Nokia’s clarification, it makes sense to us.

	Xiaomi
	Option1

	Apple
	Option 1. RAN4 also followed this approach when defining PC1.5 requirements in FR1

	DOCOMO
	Option 1.



[bookmark: _Hlk87009104]Issue 2-1-3: PA-PA interaction aspect
· Proposals
· Option 1: Only inter panel interaction is considered
· Option 2: RAN4 should assume the worst-case PA-PA interaction, which arises from the UE using the same or ollocated antenna arrays to form the UL beams.
· Option 3: Depends on whether UE supports same panel transmission or different panels
· Option 4: Other 
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Qualcomm
	Option 2.
For reduction of complexity, it can be left to the UE to use less back off than allowed by MPR if operational conditions allow, so option 3 is not necessary.

	OPPO
	Option 2. Worst case should be assumed in requirement definition.

	LG Electronics
	Same comment with Issue 2-1-2

	Huawei, HiSilicon
	Option 2.

	vivo
	Option 2 is OK

	Nokia
	Option 2 but case of non-collocated antenna arrays should also be considered. 

	Ericsson
	Option 4: if included in MPR it could be mapped to each BC. Not the worst case (Option 2)

	Samsung
	Option 2
As minimum requirement, it is important to cover the worst  case.

	ZTE
	Both option 1 and option 2 are OK but we suppose that whether the worst case is always considered may require further evaluation. Generally, we believe that inter-band UL CA will activate different panels, the worst case described in the contribution may be more relevant to the UE’s implementation. 

	Xiaomi
	Option 2

	Apple
	Option 2



[bookmark: _Hlk87009113]Issue 2-1-4: How to define MPRPA-PA
· Proposals
· Option 1: MPRPA-PA per band combination. MPRPA-PA applies equally to both bands in the ULCA band combination.
· Option 2: Depends on activation status
· Option 3: Others (both or none, etc)
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Qualcomm
	Option 1+ option 2.

	OPPO
	Option 1. In requirement definition, Pas should be assumed activated simultaneously.

	LG Electronics
	Our understanding is that MPR is decided considering power back off to meet ACLR, SEM, SE and EVM. So, we would like to understand definition of MPRPA-PA . 
For example, if it is assumed,
· MPRsingle is 2dB for single CC, (to meet ACLR,SEM,SE and EVM based on single CC)
· MPRCA is 3dB for inter-band CA (to meet ACLR, SEM, SE and EVM based on CCs)
Which is correct understanding among A/B/C ?
· A : MPRCA = MPRPA,PA  = 3dB
· B : MPRCA = MPRPA,PA + MPRsingle = 3dB (MPRPA,PA = 1dB)
· C : MPRCA = max(MPRsingle, MPRPA,PA) = 3dB (MPRPA,PA = 3dB)
For A, we do not need to consider MPRPA,PA separately from MPRCA.
For B, it is not clear how to derive MPRPA,PA.
For C, in general, MPRPA,PA is larger than MPRsingle. So, it is same as A.
Anyway, need to clarify it on top of difference between FR1 and FR2.
 

	Huawei, HiSilicon
	Option 1. 

	vivo
	Both option 1 and option 2 are ok

	Nokia
	Option 1 and option 2 meaning that both bands are transmitting

	Samsung
	Support option 1. Share same understanding with OPPO for option 2.

	ZTE
	Option 1. 

	Xiaomi
	Option 1 + option 2. In test condition, PAs should be assumed activated simultaneously. In the real deployment, whether MPRPA-PA applies to the band should be configured according to activation status of the UL.

	Apple
	We suggest separating the concept of PA-PA interaction, which is the mechanism that degrades inter-band UL CA performance against emissions requirements, and the specified maximum power reduction (MPR) for inter-band UL CA, so that incremental progress can be accomplished. The recommendation is to focus on this mechanism and to agree the relevant MPR simulation assumptions (we echo OPPO's comment that it should be assumed that PAs are simultaneously active). We also echo the comment by LG that RAN4 should discuss how to allocate the inter-band UL CA MPR (e.g. specify allocation per CC or to leave up to UE implementation).

	DOCOMO
	Option 1 and Option 2



Sub-topic 2-2: X and Y for CA_n257A_n259A
Sub-topic description:
Open issues and candidate options before e-meeting:
[bookmark: _Hlk87009122]Issue 2-2-1: X and Y for min peak EIRP
· 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: n257=22.4-X dBm, n259=18.7-Y dBm, where X = Y = 2.5 dB.
· Option 6: X=Y=9 dB
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Qualcomm
	Option 4
Using non-zero X and Y instead of MPR results in double counting of allowable backoff. See R4-2117630 for details.

	OPPO
	Option 1 preferred, also ok with Option 2.

	LG Electronics
	Preference is Option 2 considering different MBR per each band and single polarization implementation for inter-band CA. 

	Huawei, HiSilicon
	Other. X, Y together with CA MPR, where X, Y can be the same, and CA MPR is based on the power at each band after X, Y considered. 

	vivo
	Before we discuss the relaxation value, we should align the relaxation of each affecting factor with each other, because although the value is close, the rationale behind may be different. We make some analysis as follows：
	Affecting factor 
	X/Y relaxation
	Note 

	PA-PA interaction
	0 dB
	Incorporated in MPR.

	Total UE power
	[3 dB]
	Or it may be reflected by the limitation on sum of EIRP.

	Inter-band CA relaxation (MBR, insertion loss, 
common spherical coverage, etc.)
	ΔRIB,P,n – 1 dB
∆RIB,S,n – 1 dB
	Preclude the relaxation for PSD difference in DL CA.

	Polarization degradation
	0 dB
	RAN4 should discuss how to enable such implementation.


So we prefer Option 3+ relaxation for total UE power. 
The Option 4 is not acceptable, the relaxation for MBR, insertion loss, etc. are always exist and irrelative with the MOP or waveform, which should not be incorporated in MPR. 

	Nokia
	Option 4 and option 3 which is ours

	Sony
	Option 5 or option 3, If we will define PA-PA interaction as part of MPR, we think it should be enough with X=Y= 2.5 dB, in other words, ΔTIB,P,n shall be ΔRIB,P,n -1 dB

	MediaTek
	Echo vivo’s method concept. It’s also the intention that why we raise relaxation framework discussion in Issue 2-1-1: Relaxation framework clarification. We are fine to use the table to do each value discussion, and make things clearer.

	Ericsson
	Option 5. Would the feature be meaningful with Option 6 considering single-UL performance?

	Samsung
	The relaxation value is expected at least no lower than Option 1 or 2. As comparison, FR2 intra-CA allows about 6dB relaxation (seen MPR for DFT-s-OFDM QPSK).
Also open with Option 4 as long as the same amount of relaxation values are take into CA MPR.

	ZTE
	It may discuss whether or not the PA-PA interaction would be included in MPR first, issue 2-1-2.

	Xiaomi
	Option 1 and Option 2 are OK, the relaxation due to the PA-PA interaction and inter-band UL CA relaxation should be defined sepataterly.

	Apple
	Option 4.

	DOCOMO
	Option 3 or Option 5.



[bookmark: _Hlk87009132]Issue 2-2-2: X and Y for spherical coverage
· Proposals
· Option 1: X=Y=3.5 dB
· Option 2: X=3.7 dB and Y=3.5 dB
· Option 3: ΔTIB,S,n shall be ΔRIB,s,n -1 dB.
· Option 4: X=Y=9 dB
· Option 5: X and Y = 0 but UL CA relaxation included in CA MPR
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Qualcomm
	Option 5
Using non-zero X and Y instead of MPR results in double counting of allowable backoff. See R4-2117630 for details.

	OPPO
	Option 1, and ok with option 2.

	LG Electronics
	Preference is Option 2 considering different MBR per each band and single polarization implementation for inter-band CA. 

	Huawei, HiSilicon
	Other, X, Y together with CA MPR

	vivo
	Option 3+ relaxation for total UE power, the reason is same with issue 2-2-1

	Nokia
	Option 5 and option 3 which is ours

	Sony
	Option 3

	MediaTek
	Leverage vivo’s table concept in Issue 2-2-1: X and Y for min peak EIRP would be good for Issue 2-2-2: X and Y for spherical coverage discussion

	Ericsson
	Option 3

	Samsung
	The relaxation value is expected at least no lower than Option 1 or 2. As comparison, FR2 intra-CA allows about 6dB relaxation (seen MPR for DFT-s-OFDM QPSK).
Also open with Option 4 as long as the same amount of relaxation values are take into CA MPR.

	ZTE
	It may discuss whether or not the PA-PA interaction would be included in MPR first, issue 2-1-2.

	Xiaomi
	Option 1 and Option 2 are OK

	Apple
	Option 5.

	DOCOMO
	Option 3.



Sub-topic 2-3: Total power concept
Sub-topic description:
Open issues and candidate options before e-meeting:
[bookmark: _Hlk87009139]Issue 2-3-1: Total power
· Proposals
· Option 1: MPE and power consumption and thermal issues can be handled with P-MPR.
· Option 2: Independent power control for FR2 inter-band UL CA means per band power control and there is no total power limitation.
· Option 3: Define a lower limit for total UE power as the sum of the min peak EIRP of both bands, e.g., for n260-n261, the sum of peak EIRP should be greater than 20.6 dBm.
· Option 4: Incorporate the total power issue into the per band relaxation (X/Y dB) of min peak EIRP, e.g., 3 dB.
· Option 5: Take total power concept into account together with power consumption and thermal issues in min peak EIRP/spherical discussion. And in package 1dB relaxation.
· Option 6: Other
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Qualcomm
	Option 1: Support
Option 2: support
All other options are equivalent to non-zero X and Y, which we do not think is the optimal construct for this feature.

	OPPO
	Option 5. 
The impact factors power consumption consideration, and thermal issues are valid in the real implementation. Currently, even with one band transmitting, UE cannot keep transmitting in a long time due to thermal problems. When two bands are activating with IBM, the PAs are doubled, meanwhile, power consumption and thermal issues become severe. UE has to limit the total transmitting power or transmitting time. However, the maxUplinkDutyCycle-FR2 capability introduced in Rel-15 already comes to 15% and it is not enough even in Rel-15 to meet MPE. There is no room to further reduce the transmitting time for power consumption and thermal issues. Therefore, reduce total transmit power is the only choice.
In our view it might be good to combine the impacts of total power concept, power consumption, and thermal issues into a package and use 1dB relaxation to peak EIRP/spherical coverage.

	Huawei, HiSilicon
	Option 3 and option 4 are ok.  The lower limit should be based on min peak EIRP for each band plus the per band relaxation (X, Y).

	vivo
	Option 3 or option 4 is OK, maybe we can make consensus on there is no upper power limit by total UE power, and the relaxation value can be further discussed.

	Nokia
	Option 1 and 2

	Sony
	Option 1

	MediaTek
	Option 4. It’s based on quite fundamental reason & calculation
[image: ]
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	Ericsson
	Option 1. We remark that the PCMAX (total power) specified in 38.213 also applies to FR2 inter-band UL CA. Power control per serving cell is independent in both frequency ranges. 

	Samsung
	Generally agree with OPPO view to combine the impacts from total power, consumption thermal issues. So we are okay with the principle in Option 4 and Option 5 where some relaxation can be considered due to total power issue and the exact relaxation value can be further discussed.
Based on above, we also support Option 2 to conclude the total power concept issue. Note: RAN2 is waiting for RAN4 input on independent power control which is blocked by total power concept.

	ZTE
	Option 1. 

	Xiaomi
	Option 4 and Option 5 are OK, power consumption and thermal issues should be considered in the relaxation of inter-band UL CA based on IBM.

	Apple
	Option 1
Option 2 with modifications: For inter-band UL CA based on IBM, independent power control is reasonable; for inter-band UL CA based on CBM, we suggest reusing the intra-band framework.

	DOCOMO
	Option 1 and Option 2.



Sub-topic 2-4: Total power consumption concept
[bookmark: _Hlk87009148]Issue 2-4-1: Total power consumption concept
· Proposals
· Option 1: RAN4 will adopt total power consumption consept
· Option 2: RAN4 will not adopt total power consumption consept
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Qualcomm
	Option 2

	OPPO
	Option 1, total power consumption concept is considered, and can combine with power consumption, and thermal issues into a package and use 1dB relaxation to peak EIRP/spherical coverage.

	Huawei, HiSilicon
	Option 1. 

	vivo
	Option 1, we prefer do not specify a dedicated requirement for this concept, but to only incorporate it in EIS/spherical coverage relaxation.

	Nokia
	Option 2

	Sony
	Option 2

	MediaTek
	Option 1. We are fine to either way:

1) further add an extra relaxation that consider more about power consumption concern on current discussed relaxation value.
2) Based on our power consumption analysis, the total relaxation shall be 9dB per band from pure and complete power consumption perspective, and no need to add other relaxation.

	Ericsson
	Option 2.

	Samsung
	The concept may not be explicitly specified but should be considered as a factor for relaxation, so we generally agree with OPPO to combine the impacts from total power, consumption thermal issues.

	ZTE
	Option 2.

	Xiaomi
	Option 1, combining the impact of power consumption and thermal issues into the relaxation of inter-band UL CA based on IBM.

	Apple
	Option 2 (P-MPR can accommodate thermal and power consumption isssues, as covered in Issue 2-3-1).



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

	R4-2117542
	On FR2 inter-band UL CA and TP to TR 38.851 to introduce CA_n257A-n259A
TP in annex
	Company A

	
	
	Company B

	
	
	MediaTek: we shall revisit this TP based on discussion outcome.

	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: Relaxation framework clarification

	There are three options from which Option 1 Alt 1 can be ruled out as it did not get support except from proponent. Proposal for option 2 was EIRP requirement = singleCCMOP-MPR_interband. Some supporters for Opt1 Alt 2 did not support total power concept or wanted more discussion on necessity.
· Option1: Select one of relaxation frameworks for inter-band UL CA based on IBM from Alt1 and Alt2:
[image: ]
· Option2: Other

Tentative agreements:
· None
Recommendations for 2nd round:
Continue on 2nd round part of WF.

	Issue 2-1-2: How to incorporate PA-PA interaction

	Almost all companies supported opt 1, one supporter opt 3 and one supported opt 1 and 4.
· Option 1: Included in CA MPR
· Option 2: Included in relaxations X and Y
· Option 3: Further evaluate whether PA-PA interaction will cause MPR is always needed to meet emissions, if it is then the impact should be taken into account in min peak EIRP and also spherical coverage.
· Option 4: MOP and MPR requirements for inter-band UL CA should be discussed and agreed in a package. Detailed relaxation framework shall be down-selected between Option 1 and Option 2.
Tentative agreements:
· PA-PA interaction is included in CA MPR
Recommendations for 2nd round:
Discuss tentative agreement in GTW and if agreed capture into WF.

	Issue 2-1-3: PA-PA interaction aspect

	Almost all companies supported opt 2, one supporter opt 4 and possibly opt 2 and one supported opt 1 and 2.
· Option 1: Only inter panel interaction is considered
· Option 2: RAN4 should assume the worst-case PA-PA interaction, which arises from the UE using the same or ollocated antenna arrays to form the UL beams.
· Option 3: Depends on whether UE supports same panel transmission or different panels
· Option 4: Other 
Tentative agreements:
· RAN4 should assume the worst-case PA-PA interaction, which arises from the UE using the same or collocated antenna arrays to form the UL beams.
Recommendations for 2nd round:
Discuss tentative agreement in GTW and if agreed capture into WF.

	Issue 2-1-4: How to define MPRPA-PA

	Companies think that opt 1 is acceptable when Pas are activated simultaneously.
· Option 1: MPRPA-PA per band combination. MPRPA-PA applies equally to both bands in the ULCA band combination.
· Option 2: Depends on activation status
· Option 3: Others (both or none, etc)
Tentative agreements:
· MPRPA-PA per band combination. MPRPA-PA applies equally to both bands in the ULCA band combination when Pas are activated simultaneously.
Recommendations for 2nd round:
Discuss tentative agreement in GTW and if agreed capture into WF.

	Issue 2-2-1: X and Y for min peak EIRP

	All options got support. There was a proposal to collects all Affecting factors into a table to see the picture more clearly, this got support.
· 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: n257=22.4-X dBm, n259=18.7-Y dBm, where X = Y = 2.5 dB.
· Option 6: X=Y=9 dB
Tentative agreements:
· None
Recommendations for 2nd round:
Try collet all Affecting factors into a table to see the picture more clearly and work from there. This is part of WF.

	Issue 2-2-2: X and Y for spherical coverage

	All options got support. There was a proposal to collets all Affecting factors into a table to see the picture more clearly, this got support.
· 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: n257=22.4-X dBm, n259=18.7-Y dBm, where X = Y = 2.5 dB.
· Option 6: X=Y=9 dB
Tentative agreements:
· None
Recommendations for 2nd round:
Try collet all Affecting factors into a table to see the picture more clearly and work from there. This is part of WF. Maybe best to have one table with 2-2-1.

	Issue 2-3-1: Total power

	All options got support.
· Option 1: MPE and power consumption and thermal issues can be handled with P-MPR.
· Option 2: Independent power control for FR2 inter-band UL CA means per band power control and there is no total power limitation.
· Option 3: Define a lower limit for total UE power as the sum of the min peak EIRP of both bands, e.g., for n260-n261, the sum of peak EIRP should be greater than 20.6 dBm.
· Option 4: Incorporate the total power issue into the per band relaxation (X/Y dB) of min peak EIRP, e.g., 3 dB.
· Option 5: Take total power concept into account together with power consumption and thermal issues in min peak EIRP/spherical discussion. And in package 1dB relaxation.
Tentative agreements:
· None
Recommendations for 2nd round:
Continue on 2nd round part of WF.

	Issue 2-4-1: Total power consumption concept

	Again all options got support. There was a comment that The concept may not be explicitly specified but should be considered as a factor for relaxation, so we generally agree with OPPO to combine the impacts from total power, consumption thermal issues.
· Option 1: RAN4 will adopt total power consumption concept
· Option 2: RAN4 will not adopt total power consumption concept
Tentative agreements:
· None
Recommendations for 2nd round:
Continue on 2nd round part of 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)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs
Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on DL CA based on CBMn …
	YYYQualcomm
	

	WF on UL CA based on IBM
	Samsung
	

	LS on FR2 capability forn … UE supporting both CBM and IBM.
	NokiaZZZ
	To: RAN_2X; Cc: RAN_Y

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

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

	R4-2117543
	FR2 DL CA based on CMB
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2117613
	UE requirements for CBM for the same frequency group 
	Sony, Ericsson
	Noted
	

	R4-2117679
	Introduce Fs_inter_CBM to inter-band DL CA based on CBM within the same frequency group
	MediaTek Beijing Inc.
	Noted
	

	R4-2117829
	Discussion on CBM based inter-band DL CA within same frequency group
	LG Electronics
	Noted
	

	R4-2117945
	UE capability for CA within same frequency group with CBM
	NTT DOCOMO, INC.
	Noted
	

	R4-2118178
	Discussion on CBM for FR2 Inter-band DL CA
	ZTE Corporation
	Noted
	

	R4-2118294
	Discussion on CBM within same frequency group
	vivo
	Noted
	

	R4-2118448
	UE capability for FR2 inter-band CA
	Xiaomi
	Noted
	

	R4-2118885
	R17 FR2 CBM inter-band DL CA
	OPPO
	Noted
	

	R4-2119288
	FR2 Sensitivity requirement for inter-band CA
	Apple
	Noted
	

	R4-2117614
	Requirements for CBM UEs between different frequency group
	Sony, Ericsson
	Noted
	

	R4-2117631
	UE RF requirement for Inter-band DL CA with CBM
	Qualcomm Incorporated
	Return to for draftCR in annex
	

	R4-2117680
	Views on inter-band DL CA based on CBM between different frequency groups
	MediaTek Beijing Inc.
	Noted
	

	R4-2117852
	UE capability and requirements discussion on FR2 inter-band DL CA
	Samsung
	Noted
	

	R4-2117944
	RF requirements for CA between different frequency groups with CBM
	NTT DOCOMO, INC.
	Noted
	

	R4-2118295
	Discussion on CBM between different frequency groups
	vivo
	Noted
	

	R4-2118449
	Rx requirements for inter-band DL CA with CBM
	Xiaomi
	Noted
	

	R4-2117540
	TP to TR 38.851: Agreements made for CA configurations within same frequency group using IBM
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2118471
	Discussion on inter-band UL CA requirements
	ZTE Corporation
	Noted
	

	R4-2117615
	UE UL CA requirements based on IBM
	Sony, Ericsson
	Noted
	

	R4-2117630
	On UL power for FR2 inter-band ULCA
	Qualcomm Incorporated
	Noted
	

	R4-2117853
	Discussion on power control and relaxation framework for FR2 inter-band UL CA
	Samsung
	Noted
	

	R4-2117969
	Views on FR2 inter-band UL CA
	Apple
	Noted
	

	R4-2118296
	Discussion on inter-band UL CA
	vivo
	Noted
	

	R4-2118886
	R17 FR2 Inter-band UL CA requirements
	OPPO
	Noted
	

	R4-2117542
	On FR2 inter-band UL CA and TP to TR 38.851 to introduce CA_n257A-n259A
	Nokia, Nokia Shanghai Bell
	Return to for TP in Annex
	

	R4-2117677
	Relaxation framework of Inter-band UL CA of CA_n257-n259 based on IBM 
	MediaTek Beijing Inc.
	Noted
	

	R4-2117830
	RF requirements for CA_n257A_n259A based on IBM
	LG Electronics
	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

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

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

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

	
	
	
	
	



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

	Ericsson (‘Ericsson2’)
	Christian Bergljung
	Christian.Bergljung@ericsson.com

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



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
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