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1	Introduction
Sub-topic 2-1: REFSENS
Issue 2-1-1: EIS spherical coverage
· Proposals (Can support more than one)
· Option 1: REFSENS requirements is specified based on normalized equal PSD. The requirements on each CC do not have to be met simultaneously at single direction. R4-2204361, R4-2204575
· Option 2: It is proposed to differentiate PSD based on different UE architectures, i.e. 6dB PSD difference for UE implemented with single RF chain, and requirements including PSD difference similar to IBM for inter-band CA with CBM for different frequency group.
· Option 3: specify sensitivity verification rule for inter-band CA supporting ‘both’ beam management capability as following:
· Peak EIS should be verified with both IBM and CBM 
· if the measured EIS spherical coverage of CBM has already satisfied the requirements of IBM, then the IBM EIS spherical coverage verification is not necessary
· Recommended WF
· Option 1 to be discussed and agreed in GTW.

Discussion:
Oppo: Option 1 is good but needs some clarification. “Normalized equal PSD” needs clarification. There may be some conflict between “normalized equal PSD” and second part of proposal. Option 1 means simultaneous reception with different directions.
Vivo: we are OK with the second part of Option 1. Option 2 of PSD statement is acceptable. If UE reports F_inter, UE can be tested with equal PSD, otherwise UE will be tested with unequal PSD.
Huawei: we have similar question as OPPO. Normalized PSD is not clear. For PSD condition, the requirement should be defined to ensure performance under the real scenario. Regarding how to distinguish PSD condition, we are open. Either Fs-inter or UE reporting IBM/both can be used.
Samsung: for normalized equal PSD, it means the simultaneous EIS condition. It does not mean simultaneous requirements on the same direction. Fs_inter is optional capability. If UE does not report F-inter, it will preclude UE to implement single chain. Option 3 does not conflict with other options.
DOCOMO: we support Option 1. For second part of option 1, it is for peak EIS requirement. It is not proper to have such agreement for spherical coverage. We also support combine Fs_Inter capability and PSD condition.
Apple: In general for Rx requirement for CBM, we prefer to equal PSD condition. What is the meaning of normalized PSD? On Option 3, we need further discuss the solution when UE reports both CBM and IBM.
	Samsung: for other Rx requirement, absolute PSD is set. It is not practical to set the equal absolute PSD.
Mediatek: based on Samsung comment, we can support option 1.
Ericsson: need clarification on normalized PSD. In our understanding, it means we sample the case for collocation. CBM is not relevant. It does not mean equal PSD on bands. They may be similar. For requirements, UE can meet the requirements on the cell simultaneously. Based on the fact on CBM only, if UE only support CBM for band combinations, then we mimic the case with similar input power on two bands on the same time. For device also supporting IBM, it can deal with non-colocation case. Then we set the different requirement with different input level but UE needs meeting the requirements simultaneously with 10dB difference. For Fs_inter, we do not agree to introduce such parameter. If UE reports to support a certain band combination, UE needs support all the cases with various separation. Option 3 is RAN5 topic. RAN5 can take action.
Qualcomm: We do not prefer to have package with Fs_inter. We can focus on the discussion about Fs_inter. Whether 2-1 applies to L+L.
Nokia: L+L only.
LGE: Support Option 1 as package with Fs_inter.
ZTE: Support option 1 with Samsung clarification. For Option 2, it seems we are going to define the different requirements for different architecture.
Sony: We are fine with Option 1. To DOCOMO, the second part impacts the spherical coverage. We wonder if the package with Fs_inter is a good package.
Nokia: for PSD difference, it is minor thing which can be agreed in either RAN4 or RAN5. Maybe we do not need CBM.
Apple: To Samsung, with the understanding, we are aligned for set-up. For Fs-inter, we observe the problem. When discussing delta-RIBp/s, we can apply different relaxation. At least the requirement should take the separation into account. For capability, we agree with Ericsson. 
Huawei: Suggestion from Ericsson can be considered as solution. Some indication is needed. For Fs_inter, that is concept is adopted for contiguous CA. We do not see the difference between Fs for intra-CA and Fs_inter.
Ericsson: Fs_inter should be in the context to set relaxation for the requirements. In the best case there is 3.5dB which 1/3 decrease of coverage of DL. We can discuss the impact for CBM only. If the UE indicates the band combinations, UE needs fulfil all the requirements for band combination. In most reference test, we set the input power. It achieves 90%. But there is slightly difference from spherical coverage.
OPPO: we should use more precise wording for normalized PSD.
Qualcomm: Encourage companies to look into CRs from Ericsson and Nokia for wording. Need clarify the definition of Fs_inter.
Nokia: PSD issue would not be RAN5 only issue.

Tentative Agreement: 
· For UE only supporting CBM for band combinations, the requirement with equal PSD on cells will be applied
· For UE supporting IBM, the requirement with the different input levels, i.e, [10]dB difference, will be applied.
· The additional relaxation will be applied with respect to frequency separation.

Issue 2-1-3: peak EIS
· Proposals
· Option 1: Use simultaneous sensitivity with different beam direction of each band approach to define the peak EIS requirements for inter-band DL CA CBM. R4-2204927
· Option 2: It is proposed to differentiate PSD based on different UE architectures, i.e. 6dB PSD difference for UE implemented with single RF chain, and requirements including PSD difference similar to IBM for inter-band CA with CBM for different frequency group.
· Option 3: REFSENS requirements is specified based on normalized equal PSD. The requirements on each CC do not have to be met simultaneously at single direction. R4-2204361, R4-2204575
· Recommended WF
· Option 1 to be discussed and agreed in GTW.

Sub-topic 2-2: Fs_inter
Issue 2-2-1: Fs_inter
· Proposals (Can support more than one)
· Option 1: Define the minimum requirement based on the largest frequency separation between two CCs. R4-2204035
· Option 2: For REFSENS requirements for CA within same frequency group, Fs_Inter capability is introduced for performance functional separation. R4-2204361, No additional EIS relaxation specific for frequency separation factor is acceptable R4-2204229, R4-2204940 .
· Option 3: Fs_inter capability is optionally reported by UE, and should be considered by NW, but to keep both NW scheduling and UE implementation flexibility, it is proposed to agree that once configured CCs exceed this capability then UE behavior is considered to be undefined.
· Option 4: If Fs_inter is to be introduced, it is proposed to refine previous agreement of Max input level, ACS and IBB verification rules as following:
· if the measured Max input level, ACS and IBB has already satisfied the requirements with IBM, then the verification with CBM is not necessary
· Recommended WF
· None as compromise CR seems not acceptable

Discussion:
OPPO: support Option 3. If network configures in the way beyond the separation UE can support, how does UE do?
Vivo: Fs_inter is a functional capability. Support 2 and 3.
Apple: our preference is not to define Fs_inter rather defining relaxation based on separation.
Huawei: prefer Option 2 without relaxation based on capability.
Mediatek: prefer Option 2. Option3, what does it mean by saying “undefined”.
Qualcomm: do not prefer to introduction of Fs_inter. We have CBM discussion for two release now. If Fs_inter is defined, then the L_H requiremetns will be based on multi-chain architecture.
LGE: Support Option 2 and 3. If configured separate is beyond the capability, the additional relaxation can be considered.
Ericsson: Option 1. We are ready to discuss the relaxation level. We should consider the feasibility of the feature when discussing the relaxation. 4dB relaxation means 1/3 coverage loss.
Nokia: We understand the reason not to have Fs_inter. The relaxation should be considered.
OPPO: The requirement can only ensure the performance within the Fs_inter. When the configuration is beyond Fs_inter,…
Huawei: the relaxation for different band combiantions would be different and should be checked one by one. 

Tentative Agreement: 
· For UE only supporting CBM for band combinations [within the same frequency group], the requirement with “equal” PSD on cells will be applied
· Alternative 1: The additional relaxation will be applied with respect to frequency separation.
· Alternative 1a: The additional relaxation will be applied with respect to frequency separation.
· The signalling to indicate that the additional relaxation is needed.
· Alternative 2: the requirement without relaxation is applied to scenario with the separation within Fs_inter
· Introduce the Fs_inter capability.
· Alternative 3: define the requirement without the relaxation only under condition of a certain separation (within the same frequency group)
· Add note that beyond this separation no requirement is specified in Rel-17
· For UE supporting IBM or both IBM and CBM for band combinations, the [IBM] requirements [except for any sensitivity related requirements] different input PSD levels will be applied.

Sub-topic 2-3: BMRS configuration
Issue 2-3-1: 
· Proposals (Can support more than one)
· Option 1: Use SSB+CSI RS as the BMRS and use DMRS at the other band as the QCL-D target reference signal.
· Option 2: The REFSENSE and spherical coverage will only be tested with worst case of BMRS side condition, i.e., the BMRS is only located in the untested band, to reduce the test complexity.
· Option 3: If no consensus reached for the BMRS conditions, leave it to RAN5 as a measurement issue.
· Option 4: For CBM, all the reference signals in Band_without_BMRS shall traces its QCL type-D dependence to SSB and/or CSI-RS in Band_with_BMRS by certain manner and For CBM. Be more specific, DMRS in Band_without_BMRS traces TRS of Band_without_BMRS, and then traces its QCL type-D dependence to SSB and/or CSI-RS in Band_with_BMRS, R4-2204230.
· Recommended WF
· None 
Discussion:
Mediatek: Four companies prefer Option 3. We prefer Option 4. For CBM, maybe can agree “all the reference signals in Band_without_BMRS shall traces its QCL type-D dependence to SSB and/or CSI-RS in Band_with_BMRS by certain manner”.
Qualcomm: we prefer Option 3. We do not need additional agreement. RAN5 can do their job.
Apple: For option 4, Mediatek comment helps. Option 3 is always fall-back.
OPPO: previously we agreed different BMRS types will have no impact on DL performance.
VIVO: prefer Option 3. The intention of Option 4 is to reduce the test burden.
Mediatek: In RAN4, we lack the configuration for CBM. We want to make it clear in RAN4.
Huawei: we prefer to Option 3.
Qualcomm: How can we do as next step if we agree with the tentative agreement.
Mediatek: need specify side condition in 38.101-2.
OPPO: we first try to capture the agreement. If not acceptable, RAN5 can do.

Agreement: 
· All the reference signals in Band_without_BMRS shall traces its QCL type-D dependence to SSB and/or CSI-RS in Band_with_BMRS by certain manner.

Sub-topic 2-4: Band combination
Issue 2-4-1: 
· Proposals
· Option 1: Wait for the operator demands before defining requirements for specific band combinations within same frequency group. R4-2205122
· Option 2: If an example band combination, i.e., CA_n258-n261, is required strongly, the requirements for both CBM and IBM should be introduced. R4-2205122
· Option 3: it is preferred not to explicitly introduce band combination, e.g. n258+n261into core specification without operator request, but to define CBM requirements in such manner that both same frequency group and different frequency group are applicable. R4-2204575
· Option 4: Proposal 3: Introduce requirement of n258-n261 as an example band combination in TR and with note as follows: Note: the ΔRIB,S,n and ΔRIB,P,n can be revised with sufficient technical justification when the band combination is request by operator. R4-2204940
· Recommended WF
· Go with CA_n258-n261 for band combination within same f-group pointed out by ZTE, and requested by USC in WID R4-2118205.
Discussion:
Apple: we need two things before agreement. We need clear formal operator requirements for n258+n261. The other thing is that we need to figure out how to address the Fs_inter issue.
Nokia: There is request which is captured in basket WI. We can focus on CA_n258-n261.
ZTE: The CA_n258-n261 is in the basket WI. There is clear operator demand. For CBM and IBM, the information was not captured.
Mediatek: we need ask US cellular whether they prefer CBM and IBM.
Samsung: For this band combination, if we introduce this band combination in the basket, it is only for IBM.
Qualcomm: we agree with that IBM requirement should be introduced.
Huawei: we do not need indicate that the band combination is for CBM or IBM. UE can indicate capability. We can consider both CBM and IBM requirements.
Xiaomi: Agree with Huawei. Both CBM and IBM should be done.
OPPO: agree with Huawei and Xiaomi. Why do we need ask operator to clarify whether it is CBM or IBM. It is related to UE capability.
Mediatek: we need clarify the operator demand. For FR2, there are many possibilities.
Sony: We have the same understanding as OPPO.

Sub-topic 2-5: in-gap exemption for ACS and IBB
Issue 2-5-1: 
· Proposals
· Option 1: for adjacent or overlapped band combinations, in-gap exemption for ACS and IBB apply for FR2 inter-band CA no matter IBM or CBM. R4-2204575
· Option 2: Other
· Recommended WF
· None

Sub-topic 3-1: Requirement setting for CBM between frequency groups
Issue 3-1-1: Requirement setting for CBM between frequency groups
· Proposals
· Option 1: For CBM between different band groups is not feasible with single-chain architecture. The requirement definition for inter-band DL CA between different band groups should only be based on multi-chain architecture, R4-2203699 and R4-2204941 partly. And Sensitivity requirements for CBM UEs in an H+L combination shall be based on a multi-chain architecture. R4-2206056
· Option 2: For UEs indicating IBM and ‘both’ capability for a BC across different frequency groups, then unequal PSD is used, while for UEs indicating CBM-only the input levels resembling an equal PSD are used, R4-2204036.
· Option 3: CBM requirement shall NOT imply additional request on beam peak direction of each band compared to IBM; and  CBM requirement shall NOT imply additional request on untested band EIS at specific AoA of tested band. R4-2204230
· Option 4: Sensitivity requirements for CBM UEs in an H+L combination shall be based on a multi-chain architecture. R4-2206056
· Recommended WF
· Option 1 and 4 to be discussed and agreed in GTW.

Discussion:
Ericsson: we prefer the same approach for collocation and non-collocation. We prefer Option 2.
Qualcomm: if assuming multi-chain, Option 4 and 1 are super-set. 
Huawei: we tend to agree with Ericsson. Option 2 is OK for us.
OPPO: What does it mean if we only consider multi-chain? 
Apple: Support Option 1, which includes Option 4. It is better how to handle CBM first and the applicability.
Sony: try to agree on Option 1 and option 4.
Apple: need clarify “unequal PSD”
Huawei: we need unified framework. We need find the different way.
Samsung: we cannot agree on Option 1 and 4. It is coupled with issue 2-1.
OPPO: is it CBM or IBM based?

Tentative agreement: Agree on Option 1 and Option 4.
· FFS on Option 2
· Need clarification on what the “unequal PSD” is

Sub-topic 4-1: Rx beam switch value
Issue 4-1-1: 
· Proposals
· Option 1: 60 ns
· Option 2: 200ns
· Option 3: Other
· Recommended WF
· Can we specify 150 ns?

Discussions:
Ericsson: 

Issue 5-1: Band combo
Issue 5-1: Band combo
· Proposals
· Option 1: UL CA_n260-n261 is included in this WI in addition to CA_n257-n259.
· Option 2: Specify only CA_n257-n259.
· Recommended WF
· Option 1

Issue 5-2: power class
· Proposals
· Option 1: PC3 is specified
· Option 2: PC5 is specified.
· Option 3: Both PC3 and PC5 are specified.
· Recommended WF
· As there are concerns about total power for PC3, Moderator propose to exclude PC3 and focus on non-handheld device types such as PC1/PC2/PC4/PC5 and a possible new power class similar to PC3 but for non-handheld form factor like for laptops. The possible new power class is less affected by thermal/power/MPE issues and thus could maintain the PC3 EIRP/EIS requirement (without power concept but with CA relaxations).
· Is it acceptable to specify PC1, PC2, PC4, PC5 and the new power class?

Issue 5-3: total power concept for PC3
· Proposals
· Option 1: not needed
· Option 2: 1 dB
· Option 3: 2 dB
· Option 3: 3 dB or more
· Option 4: TRP power for inter-band UL CA should not exceed the level for single band
· Option 5: Others (please specify)
· Recommended WF
· Moderator suggests focussing on non-hand-held power classes. Is it acceptable to skip PC3 issues 5-3, 5-5, 5-6, and 5-7?
Issue 5-4: total power concept for other than handheld device types (i.e., such as PC1/2/4/5 and a new PC)
· Proposals
· Option 1: not needed
· Option 2: still needed
· Option 3: Others (please specify)
· Recommended WF
· Moderator suggests Option 1
Issue 5-11: Power Control
· Proposals
· Option 1: for UL inter-band CA power control in FR2, the existing behavior in 38.213 is assumed: the UE configures a PCMAX in an implementation-specific manner like for the intra-band case and relative power limits are used for controlling the power on the serving cells. PCMAX ≥ PCMAX,f,c for each configured serving cell c with PCMAX,f,c as specified in clause 6.2.4 with parameters MPR and A-MPR as specified per serving cell or modified as needed for the band combination (CA MPR). (Ericsson)
· Option 2: Before conclusion of SCell dropping solution for intra-band CA, no need to have further discussion on power control for FR2 UL inter-band CA case. (Huawei)
· Option 3: For FR2+FR2 inter-band ULCA, the configured power requirement shall be independent and per-FR2 band. (Qualcomm)
· Option 4: Others (Please specify)
· Recommended WF
· TBD




