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Introduction
This document is intended to capture companies’ views on contributions in the following agenda items.
7.12.1.3	Intra-band non-cont DL CA for aggregated BW larger than 1400 MHz
7.12.1.5	Inter-band DL CA
7.12.1.8	FR2 Beam squint
List of candidate targets for first round of discussion in agenda 7.12.1.3	
1. CC location restriction
2. REFSENS relaxations
3. New contig. CA BW classes
List of candidate targets for first round of discussion in agenda 7.12.1.5:
1. Scope of work
2. Capability framework for feature
List of candidate targets for first round of discussion in agenda 7.12.1.8:
1. Formula-based prediction of beam squint



Topic #1: Intra-band DL CA 
 
Companies’ contributions summary
	T-doc number
	Title
	Company
	Proposals / Observations

	R4-2009753
	CC allocation in intra-band non-cont. DL CA
	Intel Corporation
	Proposal:  In intra-band DL CA, no CC can be scheduled cross the boundary of DL-only spectrum and bi-directional spectrum.

	R4-2010300
	Release 17 FR2 bandwidth class
	Verizon UK Ltd
	Proposal: Discuss the following contiguous BW classes in FR2 for Rel-17
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group

	N
	800 MHz < BWChannel_CA ≤ 900 MHz
	9
	5

	N1
	900 MHz < BWChannel_CA ≤ 1000 MHz
	10
	

	N2
	1000 MHz < BWChannel_CA ≤ 1100 MHz
	11
	

	N3
	1100 MHz < BWChannel_CA ≤ 1200 MHz
	12
	

	N4
	1200 MHz < BWChannel_CA ≤ 1300 MHz
	13
	

	N5
	1300 MHz < BWChannel_CA ≤ 1400 MHz
	14
	

	N6
	1400 MHz < BWChannel_CA ≤ 1500 MHz
	15
	

	N7
	1500 MHz < BWChannel_CA ≤ 1600 MHz
	16
	






Open issues summary
Sub-topic 1-1
CC restriction relative to the boundary of DL-only spectrum and bi-directional spectrum
[bookmark: _Hlk48156574]Issue 1-1: Whether a network can schedule a CC across the boundary of DL-only spectrum and bi-directional spectrum
· Proposals
· Option 1: Network not allowed to schedule a CC across the boundary of DL-only spectrum and bi-directional spectrum
· Option 2: (no restriction)
· Recommended WF
· Agree to option 1

Sub-topic 1-2
REFSENS relaxation for wide configured DL spectrum 
Issue 1-2-1: REFSENS relaxation for 2400 MHz configured DL spectrum
· Proposals
· Option 1: 1 dB
· Option 2: other
Issue 1-2-2: Wording of REFSENS relaxation so it applies to both kinds of UEs: Fsd=0 and Fsd!=0
· Proposals
· Option 1: Change ‘cumulative aggregated BW’ to ‘configured DL spectrum’
· Option 2: other
Sub-topic 1-3
Discussion on new contiguous BW classes for FR2 for Rel-17
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group

	N
	800 MHz < BWChannel_CA ≤ 900 MHz
	9
	5

	N1
	900 MHz < BWChannel_CA ≤ 1000 MHz
	10
	

	N2
	1000 MHz < BWChannel_CA ≤ 1100 MHz
	11
	

	N3
	1100 MHz < BWChannel_CA ≤ 1200 MHz
	12
	

	N4
	1200 MHz < BWChannel_CA ≤ 1300 MHz
	13
	

	N5
	1300 MHz < BWChannel_CA ≤ 1400 MHz
	14
	

	N6
	1400 MHz < BWChannel_CA ≤ 1500 MHz
	15
	

	N7
	1500 MHz < BWChannel_CA ≤ 1600 MHz
	16
	



Issue 1-3: Discussion on new contiguous BW classes for FR2 for Rel-17

Companies views’ collection for 1st round 
Open issues 
	 Issue
	Options
	Company Comments

	Issue 1-1: Whether a network can schedule a CC across the boundary of DL-only spectrum and bi-directional spectrum
	Y/N
	Intel: No
OPPO: Agree with WF, i.e. Option 1: Network not allowed to schedule a CC across the boundary of DL-only spectrum and bi-directional spectrum
Samsung: No
Nokia: Agree with WF, Option 1

	Issue 1-2-1: REFSENS relaxation for 2400 MHz configured DL spectrum
	1 dB
	OPPO: OK with 1dB.
Apple: This topic has been discussed for several meeting without alternatives proposal on the REFSENS relaxation for this frequency range. For this reason, we think the 1 dB can be agreed.

	
	other
	Samsung: discussion on this issue is not sufficient. In previous discussions, there were two proposals, one is 1dB, the other is 1.5dB. There was also discussion about whether to apply two range between 1400MHz and 1400 MHz, if a whole range for 1400~2400Mhz, 1.5dB is better.
Huawei: 1dB is enough for 2400MHz when common LNA is used. Any implementation with separate LNAs cannot fulfill with this 1dB relaxation.

	Issue 1-2-2: Wording of REFSENS relaxation so it applies to both kinds of UEs: Fsd=0 and Fsd!=0
	Option 1: Change ‘cumulative aggregated BW’ to ‘configured DL spectrum’
	Intel: Clarification question
How to apply the relaxation to the following cases
1) DL Fs = 1200MHz, Fsd = 1200MHz
2) DL-Fs = 2400MHz, Fsd = 0MHz.
In case 1, there are two separate Rx chains with each chain has Rx BW = 1200MHz, should relaxation be applied to DL-Fs and Fsd independently? 

OPPO: For clarification, Option 1 only changes the name but definition keeps same, i.e. “is defined as the frequency band from the lowest edge of the lowest CC to the upper edge of the highest CC of all UL and DL configured CCs”, then what is the difference?

Samsung: after Fsd is introduced in Rel-16, the meaning of CABW need to be clarified. If CABW only applies to Fs, the CABW wording here need to be changed. Besides ‘configured DL spectrum’, ‘overall frequency separation’ may be also an alternative to emphasize that the configured spectrum may not be contiguous. 
Qualcomm: 
To Intel, the same relaxation would be available for CA_REFSENS for both cases. CA_REFSENS is a per CC requirement, and the per CC relaxation would not discriminate between UEs that use one Rx chain or 2 or more parallel Rx chains
To Oppo, the idea is to preserve the meaning, but to cut the link between the parameter used to determine CA MPR and the parameter used for CA REFSENS. In Rel-15, CABW was that common link, but in Rel-16, CABW meaning needs to be updated due to creation of DL-only spectrum.

	
	Option 2: other
	 

	Issue 1-3: Discussion on new contiguous BW classes for FR2 for Rel-17
	
	Apple: We recommend not to use the letter “N” for the BW Class, since the letter “N” has been used to identify the NR bands. Also, we disagree with the numbering after BW Class, such as N1, N2, etc. It has not been used for the BW Classes until now and could cause confusion when defining the CA combinations and violates the band combination rules. This contribution proposes 8 new CA BW Classes in the table, in order to support wider contiguous spectrum in FR2. Our suggestion is to consider 200 MHz instead per carrier, this way the amount of new proposals could be reduced.
ZTE: Thanks for the proposal. A question for clarification. Do we really need to establish so many CA BW classes for such a large aggregated bandwidth? If 16 contiguous CCs are applied, it may be difficult to represent so many component carriers in CA configuration table in section 5.5A. If frequency band interval can be larger than 100MHz, the number of CA bandwidth classes will be less.




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
	Comments collection

	R4-2009754

	Company A Intel: Support adding this restriction

	
	Company BOPPO: OK

	
	Samsung: we support this CR
Nokia: OK
Huawei: “When a UE configures DL-only spectrum, it shall not expect a CC to be configured across the boundary between bidirectional spectrum and DL-only spectrum.” Revise into->“When a UE is configured with DL-only spectrum, it shall not expect a CC to be configured across the boundary between bidirectional spectrum and DL-only spectrum UE can support respectively.”

	R4-2011451
	Company A Intel: Clarification question
How to apply the relaxation to the following cases
1) DL Fs = 1200MHz, Fsd = 1200MHz
2) DL-Fs = 2400MHz, Fsd = 0MHz.
In case 1, there are two separate Rx chains with each chain has Rx BW = 1200MHz, should relaxation be applied to DL-Fs and Fsd independently?

	
	Company B OPPO: For clarification, Option 1 only changes the name but definition keeps same, i.e. “is defined as the frequency band from the lowest edge of the lowest CC to the upper edge of the highest CC of all UL and DL configured CCs”, then what is the difference?

	
	Qualcomm: 
To Intel, the same relaxation would be available for CA_REFSENS for both cases. CA_REFSENS is a per CC requirement, and the per CC relaxation would not discriminate between UEs that use one Rx chain or 2 or more parallel Rx chains
To Oppo,the idea is to preserve the meaning, but to cut the link between the parameter used to determine CA MPR and the parameter used for CA REFSENS. In Rel-15, CABW was that common link, but in Rel-16, CABW meaning needs to be updated due to creation of DL-only spectrum.

	
	Samsung:
Generally agree that EIS relaxation depends on (Fs+Fsd)

	
	



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 
	2nd round topic

	Issue 1-1: Whether a network can schedule a CC across the boundary of DL-only spectrum and bi-directional spectrum
	Tentative agreements:
Concept is agreeable
Recommendations for 2nd round:
Refine CR wording
	

	Issue 1-2-1: REFSENS relaxation for 2400 MHz configured DL spectrum
	Agreement possible at 1.5 dB
Recommendations for 2nd round:
Refine CR wording
	Need clarification from Huawei why this is true:
Huawei: 1dB is enough for 2400MHz when common LNA is used. Any implementation with separate LNAs cannot fulfill with this 1dB relaxation.

	Issue 1-3: Discussion on new contiguous BW classes for FR2 for Rel-17
	
	Suggestion to consider fewer channels of wider BW to achieve same frequency coverage, better naming



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





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

	R4-2009754

	to be revised

	R4-2011451
	to be revised



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”





Topic #2: Inter-band DL CA
Companies’ contributions summary
	T-doc number
	Title
	Company
	Proposals / Observations

	R4-2009557
	(withdrawn)
	
	

	R4-2009755
	FR2 inter-band DL CA
	Intel Corporation
	Proposal: Introduce a new frequency separation class capability signaling for CBM UEs, such frequency separation class includes frequency separation per band plus the maximum frequency gap between them.

	R4-2009963
	Beam Management assumptions for inter-band CA
	Apple Inc., Qualcomm Incorporated
	Observation 1:	In our view the introduction of a capability to distinguish between IBM/CBM band pairs is not necessary
Proposal 1:	The beam management assumption for inter-band CA 28 GHz + 39 GHz is IBM.
Proposal 2:	The beam management assumption for inter-band CA 28 GHz + 28 GHz shall be CBM only.
Proposal 3:	The beam management assumption for inter-band CA 39 GHz + 39 GHz is CBM only.
Proposal 4:	For intra-band CA, the beam management assumption is CBM only.
Proposal 5:	RAN4 shall define the band combinations as CBM/IBM in the specification.
Proposal 6:		RAN4 shall capture beam management type assumption per band pair as described in Option 2.

	R4-2010200
	Discussion on FR2 inter-band DL CA
	Samsung
	Proposal 1:	define UE capability per band pair to distinguish CBM and IBM. Requirements shall apply to CBM and IBM respectively when there are differences.
Proposal 2:	For CBM band pairs, no spherical coverage requirement will be defined.
Proposal 3:	For CBM band pairs, the UE shall meet the Peak EIS requirements per band for FR2 DL CA, and it is allowed to re-use the RX beam peak direction obtained from single carrier test for CBM inter-band CA REFSENS test.
Proposal 4:	CBM and IBM have different EIS relaxation factors and shall be treated separately. Intra-band REFSENS requirement can be a reference and a starting point for CBM REFSENS requirement discussion.
Proposal 5:	based on proposal 2, beam squint loss can be ignored for FR2 DL CA for both CBM and IBM. Beam squint analysis can be concluded for FR2 DL CA, and beam squint analysis can continue in FR2 UL CA in future.
Observation 1:	a fixed value of PSD difference requirement is not feasible for inter-band CA OTA test.
Proposal 6:	Do not specify PSD difference at reference point. It is proposed to minimize PSD difference at baseband for inter-band CA EIS test which is applicable for both IBM and CBM.

	R4-2010537
	Scope and TP of FR2 Inter-band DL CA in Rel-16
	Nokia, Nokia Shanghai Bell
	Proposal 1: Only one CA configuration CA_n260A-n261A is completed in Rel-16.
Proposal 2: Only collocated deployment is assumed for CA_n260A-n261A in Rel-16 timeframe, i.e., only a single AoA configuration is required.
Proposal 3: IBM is assumed for CA_n260A-n261 by default without UE capability in Rel-16.
Proposal 4: The maximum power imbalance is assumed 6.5 dB for CA_n260A-n261A.
Proposal 5: Other open issues are to be postponed to Rel-17, such as introduction of CBM requirement (especially for L+L comb), UE capabilities and other band combinations and configurations.

	R4-2011390
	Inter-band CA UE requirement fragmentation 
	Qualcomm Incorporated
	Proposal 1: Define requirements for requested configurations in [2] assuming IBM
Proposal 2: Define requirements for CBM when configurations are requested
Proposal 3. Keep the agreement in [6] and define a common spherical coverage requirement for all inter-band CA combinations. 
Proposal 4: Do not define different MRTD or PSD imbalance requirements for inter-band CA combinations. 
Proposal 5: No new capabilities that create fragmentation will be defined for Rel-16 and work focused from now on concluding combinations in [2].

	R4-2011420
	Inter-band DL CA in FR2: CBM/IBM capability and associated spherical coverage EIS tests
	Sony, Ericsson
	Observation 1: A CBM UE is assumed to support the co-located deployment scenarios. An IBM UE is assumed to support both co-located and non-co-located deployment scenarios. Configuration of a DL inter-band CA based on these indicated UE capabilities is up to the gNB.

Observation 2: To guarantee the UE inter-band CA performance under the co-located deployment scenario, the common spherical coverage area is needed in the EIS test. 

Observation 3: X = 2.5 on each CC can guarantee the UE to meet the common spherical coverage requirement for 24 GHz + 43 GHz. 

Observation 4: Y depends on the frequency separation between primary and secondary CCs (see Table I.) Z = 0.5 is sufficient for 24GHz + 30 GHz and 37 GHz+ 43GHz. 

Proposal 1: Introduce CBM/IBM for inter-band CA as an NR UE per-band combination capability for DL and UL in Rel-16 (regardless if requirements are completed or not). Support of IBM for a band combination implies support of CBM.

Proposal 2: Support of co-located and/or non-co-located deployment capability per band pair need not be UE capability from a beam management viewpoint, CBM or IBM indication suffices. 

Proposal 3: The beam management capability shall not be linked to the discussion on MRTD and timing/synchronization requirements. 

Proposal 4: The spherical coverage requirements for inter-band CA shall be defined in a way that it can guarantee enough UE minimum performance under the desired deployment scenarios. 
Proposal 5: Adopt the requirement on solid angles, described by directions that simultaneously meet the inter-band CA spherical coverage for both bands, with the common area of 50 % for both IBM and CBM UEs, with the single AoA test setup. 

Proposal 6: For IBM inter-band CA spherical coverage, allow X dB relaxation on each CC to enable the UE to form the common spherical coverage. 

Proposal 7: For CBM inter-band CA spherical coverage, allow Y dB relaxation on the secondary CC due to the beam squint effect. If the common coverage area needs to be built, additional relaxation Z dB on each CC could be added.

Proposal 8: Define the PSD imbalance as 0 dB for the CBM inter-band CA DL EIS.

Proposal 9: Define the PSD imbalance as 6.5 dB for the IBM inter-band CA DL EIS

	R4-2011448
	Remaining Details on FR2 Inter-band DL CA
	Futurewei Technologies
	Proposal 1: Introduce IBM and CBM capability per band pair
Observation 1: With the implicit understanding that the CBM band pair shall support co-located deployments and meet corresponding requirements, IBM band-pair shall support both co-located and non-co-located deployments, the other attributes associated with CBM/IBM capabilities are also need to be  clarified and defined. 
Observation 2: The requirements for inter-band DL CA band pairs will be individually defined, so the requirements should be investigated case-by-case if any of the intra-band non-contiguous DL CA requirements apply.  In most cases reuse of requirements is possible, but when there is a frequency-dependent RF degradation or different BM process it should be investigated case-by-case. 
Proposal 2: Adopt requirement on area of sphere (or equivalently, solid angle) where both bands meet their respective single CC EIS spherical coverage requirements. 
Observation 3: For co-located scenarios, both CBM and IBM could define common coverage 
Observation 4: For non-co-located scenarios, the “common spherical coverage” requirement is not applicable. 
Proposal 3: For CBM L+L and H+H PSD difference could be small but this non-zero value should be captured. For L+H and IBM the PSD difference could be large bur for testability point of view 6.5dB can be agreed.
Observation 5: If the CBM capability and explicit co-located deployment conditions are established, it would allow inter-band FR2 CA MRTD to be lower than 8us. 
Proposal 4: It is proposed to explicitly define co-located deployment information to allow parameters such as MRTD to set appropriate requirements.

	R4-2011483
	On inter band DL CA_FR2
	Huawei, HiSilicon
	Proposal 1: Remove FR2 inter-band CA with L+L or H+H combination objective from Rel-16 WID.
Observation 1: 3us MRTD is not applicable for inter-band CA CBM if performance loss is not expected.
Proposal 2: Remove FR2 inter-band CA CBM type from Rel-16 WID. 
Proposal 3: RAN4 agrees to define different EIS spherical coverage requirement for inter-band CA L+H combination and indicate the RF requirement capability with single bit:
•	Bit 0: Spherical coverage for each band determinedly separately without common range definition
•	Bit 1: common EIS spherical coverage range between the two bands shall be 50% for power class 3
Proposal 4: for inter-band CA L+H combination with IBM type, single polarization for each band is assumed to define the Rx requirement.
Proposal 5: 3dB EIS requirement difference is required between single polarization and dual polarization architecture for each Band.
Proposal 6: If UE indicates RF requirement capability with common spherical coverage, 10% relaxation on spherical coverage requirement for inter-band L+H IBM CA, where spherical coverage means the common spherical coverage range between the 2 bands.
Or 3dB relaxation on spherical coverage requirement for CDF 50% for inter-band L+H IBM CA.
Proposal 7: 3dB per band is defined additionally for inter-band L+H IBM CA on min peak EIS.

	R4-2011510
	PSD for FR2 inter-band CA with IBM
	NTT DOCOMO INC.
	Proposal: DL power condition for PSD imbalance requirements for  FR2 inter-band CA with IBM capability (Bands A+B) should be specified as following:
· Test case 1:
· DL power of band A = Peak EIS of band A + Multi-band relaxation
· DL power of band B = Peak EIS of band A + Multi-band relaxation + Delta
· Test case 2:
· DL power of band A = Peak EIS of band B + Multi-band relaxation
· DL power of band B = Peak EIS of band B + Multi-band relaxation + Delta
· Delta = MAX (Delta A-B, Delta B-A)



Open issues summary
Sub-topic 2-1
FR2 inter-band CA feature scope 
The primary goal of discussion is to scope for this feature. Options:
1. Target completion of feature based on requested CA band combination(s). Note that only n260+n261 has been requested in RP-200672 (‘NR Inter-band Carrier Aggregation/Dual Connectivity for 2 bands DL with x bands UL (x=1,2)’). CR R4-2010538 is consistent with this option
OR 
2. Target feature completion for a more general set of inter-band combinations, including combinations that have not been requested. 
Towards understanding the time-line ramifications of each choice, below table is the space of capabilities proposed over the course of this feature’s work phase and how they may apply to inter-band band pairs. ‘band group’ definition is per usage in agreed WF R4-1916024. If option 2 is chosen, some or all of the listed capabilities would need to be developed, including identifying interdependencies.
	Inter-band CA capabilities proposed:
	Applicability to band pair in:
	Discussion

	
	same band group
	different band groups
	

	IBM
	
	
	Does IBM imply CBM capability?

	CBM
	
	
	Does RAN4 need to come up with requirements for CBM for Rel-16, despite no requested combinations from same band group?

	(Lack of) Common spherical coverage 
	
	
	How to verify inter-band CA support if a UE declares ‘no’ for common spherical coverage. 
Can a UE declare CBM as well as ‘no’ for common spherical coverage?

	MRTD capability 
	
	
	How does this capability relate to UEs with IBM/CBM



Issue 2-1-1: Feature scope for Rel-16
· Develop new capabilities or define lean feature 
· Option 1: Define feature only for requested band combination (n260+n261). Assume IBM as default capability for band pairs\. Define CBM capability and requirements in subsequent releases. Existing MRTD values in 38.133 applies, and no discussion needed. See CR R4-2010538.
· Option 2: Establish combination of capabilities that will be included in the feature
	Options
	CBM/IBM

	(Lack of) Common Spherical Coverage capability
	MRTD capability

	
	(=CBM/IBM defined by specification)
	(=all UEs must have common spherical coverage)
	(= UE MRTD requirement is determined independent of other inter-band CA capabilities)

	2-1-1-2-1
	
	
	

	2-1-1-2-2
	
	
	

	2-1-1-2-3
	
	
	

	2-1-1-2-4
	
	
	

	2-1-1-2-5
	
	
	

	2-1-1-2-6
	
	
	

	2-1-1-2-7
	
	
	



· Recommended WF
· Refine or agree CR R4-2010538

Sub-topic 2-2
Feature discussion in case the ‘lean feature’ approach is not chosen, and further WID extension may be necessary. 
Issue 2-2-1: New frequency separation class signalling for CBM band pair
· Proposals:
· Option 1: Yes, introduce a new frequency separation class capability signaling for CBM UEs, such that frequency separation class includes frequency separation per band plus the maximum frequency gap between them. 
· Option 2: No need to define new type of inter-band nX+nY CA for a UE that cannot support simultaneous configuration of a CC anywhere in nX with a CC anywhere in nY
· Recommended WF
· TBA
Issue 2-2-2: Can a UE declare lack of common spherical coverage capability for both CBM/IBM band pairs?
· Proposals:
· Option 1: Both IBM and CBM
· Option 2: Only CBM
· Option 3: Only IBM
Issue 2-2-3: What requirements apply for UE band pair with no common spherical coverage?
· Proposals:
· Option 1: none
· Option 2: RAN4 must determine requirements even if they are not testable in the short term

Issue 2-2-4: MRTD capability for UE band pair 
· Proposals:
· Option 1: CBM UEs use intra-band MRTD, IBM UEs use inter-band MRTD in TS38.133
· Option 2:  Capability declaration for CBM, IBM UEs use inter-band MRTD in TS38.133
· Option 3: No need to discuss

Issue 2-2-5: IBM capability for UE band pair implies CBM capability 
· Proposals:
· Option 1: Yes
· Option 2:  No

Sub-topic 2-3
Feature discussion of CR R4-2010538. 
Issue 2-3-1: IBM/CBM capability for Rel-16
· Proposals:
· Option 1: No new capability is defined. IBM is assumed, CBM capability can be defined in a future release
· Option 2: IBM / CBM capability defined but value hard set to ‘IBM’ until CBM is fully defined
· Option 3: IBM / CBM capability defined, but without requirements for CBM

Companies views’ collection for 1st round 
Open issues after GTW of 18 August 2020
	Issue
	Options
	Company Comments

	Issue 2-3-1: IBM/CBM capability for Rel-16
	Option 1: No new capability is defined. IBM is assumed, CBM capability can be defined in a future release.
	Qualcomm: We prefer this method but are willing to compromise to option 2
Apple: In our contribution (R4-2009963) we have shared our view on how the introduction of a capability is not necessary. Additionally, since the Nokia’s CR proposes to down-scope the introduction of inter-band CA to n260+n261 in Rel-16, we think it’s not necessary to discuss this capability in Rel-16, since only IBM will be assumed.


	
	Option 2: IBM / CBM capability defined but value hard set to ‘IBM’ until CBM is fully defined
	Nokia: Option 2
Sony:  Both Option 2 and Option 3 are fine to us, but option 2 is more reasonable in our view.
IBM/CBM capability is necessary for Rel-16 and shall be defined per band pair. This capability can allow UE vendors can select different RF architectures for inter band CA and also enable operators to deploy the network with both co-located and non-collocated. The Rel-16 BS also need to know such a capability to support the release independent. 
RAN4 has discussed this capability for a long time and majority view is clear. Delay this capability to Rel-17 would lead to a repeated discussion and complicated the implementation of the capability. 
NTT DOCOMO, INC:
In current our understanding, it would be better to take option 2 so that Rel-16 UE can also support CBM after CBM requirements will be introduced.
Qualcomm: in case RAN4 decides to pursue this option, until CBM requirements are agreed (as cat-B CR for 38.101-2), RAN2 specifications (38.133 or 38.306 or both) should mandate UEs to set the capability to IBM.  
Huawei: for RF requirement, only the requested band combination (n260+n261) is defined.  Reuse the current MRTD in TS 38.133 for (n260+n261). So only (n260+n261) with IBM type RF requirement is defined for Rel-16. But IBM/CBM Capability per band combination need to be introduced in Rel-16

	
	Option 3: IBM / CBM capability defined, but without requirements for CBM
	Qualcomm: We do not agree to this method. CBM capability has significant limitations on what can be expected of the UE (example: MRTD), and significant performance expectations (for example: concurrent common spherical coverage). Without definition of associated requirements, CBM capability cannot be enabled for declaration.
Intel: Option 3
Huawei: for RF requirement, only the requested band combination (n260+n261) is defined.  Reuse the current MRTD in TS 38.133 for (n260+n261). So only (n260+n261) with IBM type RF requirement is defined for Rel-16. But IBM/CBM Capability per band combination need to be introduced in Rel-16



Open issues before GTW of 18 August 2020 (For reference)
	 Issue
	Options
	Company Comments

	Issue 2-1-1: Feature scope for Rel-16 
	Option 1: Define feature only for requested band combination (n260+n261). Assume IBM as default capability band pair. Define CBM capability and requirements in subsequent releases. Existing MRTD values in 38.133 applies, and no discussion needed. See CR R4-2010538.
	NTT DOCOMO, INC.:
We would like to support the direction of down scoping, but would like to revise the CR R4-2010538. Our request is to capture n257+n259(the highest band combination is n257I+n259M), and to discuss the value of PSD difference and relaxation values of spherical coverage after agreeing down scoping.
NOTE: n257+n259 was described in R4-2008056. In our understanding, band combinations should be requested to basket WI after completion of general requirements. That’s why we did not propose the combinations in basket WI.
OK with specifying only LB+HB band combinations with IBM as default capability, and existing MRTD values in 38.133 applies, in Rel-16, given that there seems no request from operators for LB+LB or HB+HB so far.
Huawei: for RF requirement, only the requested band combination (n260+n261) is defined.  Reuse the current MRTD in TS 38.133 for (n260+n261). So only (n260+n261) with IBM type RF requirement is defined for Rel-16. But IBM/CBM Capability per band combination need to be introduced in Rel-16.

	
	Option 2: Capability combination
	Options
	CBM/IBM
	(Lack of) Common Spherical Coverage capability
	MRTD capability

	
	(=CBM/IBM defined by specification)
	(=all UEs must have common spherical coverage)
	(= UE MRTD requirement is determined independent of other inter-band CA capabilities)

	2-1-1-2-1
	
	
	

	2-1-1-2-2
	
	
	

	2-1-1-2-3
	
	
	

	2-1-1-2-4
	
	
	

	2-1-1-2-5
	
	
	

	2-1-1-2-6
	
	
	

	2-1-1-2-7
	
	
	



	Intel: Defines feature for CA_n260A-n261A is quite limited. RAN4 could save significant time if only CA_n260A-n261A was considered at the beginning of Rel-16.  RAN4 has taken significant effort on this WID by the end of day. We see completion the complete feature is necessary. On the other hand, band combination is supported in a release independent manner, so don’t see the reason why CBM is not defined in Rel-16. 

OPPO: 2-1-1-2-4
· CBM/IBM should be covered by spec considering different UE implementations. 
· If RAN4 only define IBM for inter band group cases in Rel-16 to close this WI, then with clarification in spec and leaving other cases to Rel-17 is also ok. But it means no intra band group is supported in Rel-16, this will have big restriction on FR2 CA.
· UE should support Common Spherical Coverage considering the different BS deploy scenarios that UE may confront.
· MRTD could be discussed in RRM session.
Sony: 2-1-1-2-3 is our preference. To clarify our position for each item here: 1.  CBM/IBM capability defined per band pair, 2. all UEs must have common spherical coverage, 3. UE MRTD requirement is also dependent on other inter-band CA properties (not directly link to CBM/IBM). 
Ericsson: 2-1-1-2-3: we remark that the MRTD also depend on parameters not related to beam management such as the BS TAE.
Huawei: We prefer option3, i.e. CBM/IBM is introduced as UE capability per band combination in Rel-16. Spherical coverage can be with different UE capability: 
Bit 0: Spherical coverage for each band determinedly separately without common range definition
Bit 1: common EIS spherical coverage range between the two bands shall be 50% for power class 3
For MRTD requirement, it is better to depend on RRM session.

	In case Option 1 in 2-1-1 is not chosen, and further WID extension may be necessary to resolve the following:

	Issue 2-2-1: New frequency separation class signalling for CBM band pair
	Option 1: Yes, introduce a new frequency separation class capability signaling for CBM UEs, such that frequency separation class includes frequency separation per band plus the maximum frequency gap between them
	Intel: Option 1. We see UE has limitation to support CBM across entire frequency span between two bands in the same band group.  When gNB knows this frequency separation class from UE, then gNB can schedule the inter-band CA within this limit for CBM UE.

OPPO: Option 1. CBM restriction should be known to NW to facilitate the CA configuration.
Nokia: Can be discussed in REL-17. But we think it is problematic for operators if some UE can work only for some operators but cannot work for others, even if UE support the same band combination.
Huawei: Yes, but such separation class capability is defined per band combination for L+L or H+H combination with CBM type

	
	Option 2: No need to define new type of inter-band nX+nY CA for a UE that cannot support simultaneous configuration of a CC anywhere in nX with a CC anywhere in nY
	Apple: Intel’s contribution mentioned their concern on the performance degradation if this capability is not introduced. We think this impact is covered by beam squint discussion, and therefore this capability is not required.

	Issue 2-2-2: Can UE declare lack of common spherical coverage capability for CBM /IBM band pairs?
	Option 1: Both IBM and CBM
	OPPO: UE should support Common Spherical Coverage considering the different BS deploy scenarios that UE may confront. 
For IBM UEs, in some area there are collocated BSs while in other areas there are non-collocated BSs, UE should be able to work in both cases.
Nokia: Against all options. Lack of common spherical coverage means that UE cannot support collocated deployment, which is against the earlier agreement.

Sony: We see that NO options are feasible here, all UE (both IBM and CBM) need to support common spherical coverage.
UE needs to support common spherical coverage regardless of the CBM/IBM capability since the co-located deployment scenario is assumed to be supported by both CBM and IBM UEs based on the WF R4-2005736 agreed in April meeting.
Ericsson: no options are feasible, the co-located scenario must be supported by both CBM- and IBM-capable UEs.

	
	Option 2: Only CBM
	

	
	Option 3: Only IBM
	Intel: Option 3. A IBM UE needs to support non-collocated deployment which common spherical coverage may not be necessary.
Huawei: only for IBM is OK for us. This should be introduced in Rel-16.

	Issue 2-2-3: What requirements apply for a UE band pair with no common spherical coverage?
	Option 1: none
	Nokia: Support of common coverage shall be mandatory both for CBM and IBM.

	
	Option 2: RAN4 must determine requirements even if they are not testable in the short term
	Intel: Independent coverage may be possible. 
OPPO: In our understanding, UE should support common spherical coverage and meet corresponding requirements.
Sony: A UE band pair with no common spherical coverage is NOT a valid case, see our reply to Issue 2-2-2.
Ericsson: support of common spherical cover age mandatory for both CBM and IBM capable UEs. 
Huawei: Spherical coverage for each band determinedly separately without common range definition.

	Issue 2-2-4: MRTD capability for UE band pair
	Option 1: CBM UEs use intra-band MRTD, IBM UEs use inter-band MRTD in TS38.133
	Intel: Option 1
OPPO: ok with option 1
Apple: For intra-band CA co-located scenario is assumed. It was agreed in RAN4#95e in MRTD discussion that only collocated scenario will be considered for CBM. Thus, we support Option 1

	
	Option 2:  Capability declaration for CBM, IBM UEs use inter-band MRTD in TS38.133
	Nokia. 
Partly option 2, IBM uses current inter-band MRTD in TS38.133 and CBM MRTD value can be discussed in REL-17.
Huawei: if MRTD requirement for CBM still cannot be in consensus in RRM session, we can see option 2 is the only solution.

	
	Option 3: No need to discuss
	Sony: Option 3. We think MRTD is not directly linked to the CBM/IBM capability. The BM capability is mainly for enabling different UE front end designs and deployment scenarios.
Apple: In RRM has been agreed that no CBM related RRM requirements will be specified in R16.

	Issue 2-2-5: IBM capability for UE band pair implies CBM capability
	Option 1: Yes
	Intel: Yes
OPPO: Option 1, IBM UE should have the capability of CBM.
Sony: Option 1 Yes.
Ericsson: yes.

	
	Option 2:  No
	Nokia: Not necessarily, because CSI-RS is provided in both bands in IBM. 
For CBM, the CSI-RS may be available only in one band.
We are ok that IBM UE does not support CBM configuration. but it is also ok that IBM UE also support CBM configuration.

	
	Option 3
	Huawei: IBM with common spherical coverage range capability implies CBM
IBM without common spherical coverage range capability do not implies CBM



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
	Comments collection

	R4-2010537
	Company AIntel: PSD imbalance is not reflected.

	
	Company BNTT DOCOMO, INC.:
We would like to support the direction of down scoping, but would like to revise the CR R4-2010538. Our request is to capture n257+n259(the highest band combination is n257I+n259M), and to discuss the value of PSD difference and relaxation values of spherical coverage after agreeing down scoping.
NOTE: n257+n259 was described in R4-2008056. In our understanding, band combinations should be requested to basket WI after completion of general requirements. That’s why we did not propose the combinations in basket WI.
OK with specifying only LB+HB band combinations with IBM as default capability, and existing MRTD values in 38.133 applies, in Rel-16, given that there seems no request from operators for LB+LB or HB+HB so far

	
	Huawei: 1. Common AOA should be removed from TS 38.101-2, this common AOA only related to RAN5. If UE only applies requirement for common AOA, how could IBM UE support non-collocated in real network. 2. For PSD difference, we proposed to define OBB requirement, and same as IBB level. 3. Delta Rib revised to 3dB per Band

	R4-2010538
	MODERATOR NOTE after GTW of 18 Aug 2020: 
Please see folder for draft CR to update with refinements within the parameters of the agreement:
·  Focus on making CR R4-2010538 agreeable at this meeting

https://www.3gpp.org/ftp/tsg_ran/WG4_Radio/TSGR4_96_e/Inbox/Drafts/%5B117%5D%20NR_RF_FR2_req_enh_Part_3/Inter%20DLCA%20feature%20CR



NTT DOCOMO, INC.:
Same with comments in R4-2010537.Company A
NTT DOCOMO, INC (After GTW)
If whether release independent approach can apply is FFS, we would like request to add n257+n259(the highest band combination is n257I+n259M) in Rel-16 CR.
For the value of PSD difference, this is a controversial topic, but to fix this issue, out compromised suggestion is to focus on the discussion on the testability of PSD difference. But this does not mean 6.5dB of PSD difference, since we can see the possibility of higher PSD difference than 6.5dB based on R4-2000444 from a TE vendor.

	
	Apple: There is a mistake in Table 5.5A.3-1 for the NR CA configurations for inter-band CA, the SCS is 15 and 30 kHz instead of SCS 60 and 120 kHz. For intra-band CA the proposal for relaxation is 1 dB. We think that the value for the REFSENS relaxation Table 7.3A.2.3-1 and EIS spherical coverage relaxation Table 7.3A.3.3-1 should be larger than 1 dB, when considering LB + HB band group. This discussion should be independent of the MBR framework, which was derived considering single CC, it is not related to CA.
We think that the relaxation should be larger than 1 dB for n260 + n261, the additional FE loss increase has to be considered, therefore a higher relaxation should apply for the REFSENS. We should consider the misalignment as well between the beam peak directions of the CCs, since the requirement considers common coverage area. Due to these reasons, we propose [1.5 dB] in square brackets for both Tables. 


	
	Huawei: 1. Common AOA should be removed from TS 38.101-2, this common AOA only related to RAN5. If UE only applies requirement for common AOA, how could IBM UE support non-collocated in real network. 2. For PSD difference, we proposed to define OBB requirement, and same as IBB level. 3. Delta Rib revised to 3dB per Band. 4. Spherical coverage for IBM type can be up to UE capability, which indicates whether common range coverage is support 5. For inter-band CA, the Rx baseline can take 1 polarization as baseline

	
	Futurewei:
Correction and suggested text to CR R4-2010538. Some clarification questions as well.
1. Correction:  Table 5.5A.3-1, the SCS for n261 should be 60kHz and 120kHz (not 15 and 30kHz).
2. Suggested text: Just above Table 5.2A.2-1, we suggest a sentence like 5.2A.1. Suggested text “NR inter-band carrier aggregation is designed to operate in the operating bands defined in Table 5.2A.2-1, where all operating bands are within FR2.”
3. Question1: In 7.3A.2.3 the phrase “common AoA for all active component carriers” – does this imply co-located deployment?  Since there are no explicit sentences about deployment scenario, can we take this as co-located?   Similarly, in 7.3A.3.3, the “intersection set of spherical coverage areas” imply co-located?
4. Question2: Note1 in Table 5.5.A.3-1 “within 6.5dB”, can this power imbalance be taken as continuation of question1 implicit assumption it is “IBM co-location”?
Question3: On two occasions there are references to 7.3.2.  In this 7.3.2 where the subsections are according to power class.  Should we clarify power class association here in the CR, either by PC3 or specifically pointing to 7.3.2.3?




Summary for 1st round 
Open issues 
MODERATOR NOTE after GTW of 18 Aug 2020: 
Please see folder for draft CR to update with refinements within the parameters of the agreement:
·  Focus on making CR R4-2010538 agreeable at this meeting

	
	Status summary 
	

	IBM/CBM capability
	Option 1: No new capability is defined. IBM is assumed, CBM capability can be defined in a future release. (Apple)
Option 2: IBM / CBM capability defined but value hard set to ‘IBM’ until CBM is fully defined (Nokia, Sony, NTT Docomo, Oppo, Samsung-compromise, Intel-compromise, Qualcomm-compromise, Huawei - ambiguous)
Option 3: IBM / CBM capability defined, but without requirements for CBM (Huawei-ambiguous)

	Status reflects post-DL positions taken by companies towards enabling a compromise solution:
Most companies either support or are willing to go with option 2. LS wording is being finalized, TDOC# requested below
One company re-iterated that the details of option 2 must be captured in the standard also:
in case RAN4 decides to pursue this option, until CBM requirements are agreed (as cat-B CR for 38.101-2), RAN2 specifications (38.133 or 38.306 or both) should mandate UEs to set the capability to IBM.  



	Other capabilities
	Not pursued because of focus on CR, per GTW agreement
From existing comments, need for many capabilities remain contentious.
	



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	[bookmark: OLE_LINK47][bookmark: _Hlk40368134]draft LS on UE capability for FR2 inter-band CA
	Nokia



CRs/TPs
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2010537
	 to be revised

	R4-2010538
	to be revised



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”







Topic #3:	FR2 Beam Squint
Companies’ contributions summary

	T-doc number
	Title
	Company
	Proposals / Observations

	R4-2011442
	Beam squint considerations
	FUTUREWEI
	Observation: the sensitivity degradation using a formula based on evenly-spaced antenna elements for a linear array (without any implementation margins) is consistent with reported values
For future work
Proposal: With agreed-upon implementation margins, a formula-based approach can be used to determine sensitivity degradation due to beam squint as a function of carrier frequency, frequency separation, and number of elements.



Open issues summary
Sub-topic 3-1
Adopt formula-based approach to capturing beam squint degradation
Issue 3-1: : With agreed-upon implementation margins, a formula-based approach can be used to determine sensitivity degradation due to beam squint as a function of carrier frequency, frequency separation, and number of elements
· Proposals
· Option 1: yes
· Option 2: no

Companies views’ collection for 1st round 
Open issues 
 
	Issue
	Options
	Company Comments

	Issue 3-1: formula-based approach to determine sensitivity degradation due to beam squint as a function of carrier frequency, frequency separation, and number of elements 
	Y/N
	Intel: No. This is first time to discuss this formula-based approach, not fully studied.
OPPO: In Rel-16, few contributions have discussed on this aspect. Concluding on the exact values could be difficult in the end of Rel-16, but the factors discussed in the formula-based approach (carrier frequency, frequency separation, and number of elements) can be considered in the following discussions.
Samsung: based on GTW agreement, in Rel-16 there is no CBM requirements. For IBM, beam squint is not applicable. So beam squint can be concluded in Rel-16 and further discuss beam squint in future release
Nokia: Our view is that this relaxation can be included in the inter-band CA delta Tib/Rib of L+L (or H+H) combo (primarily CBM band pair). We proposed to discuss CBM requirement in Rel-17 as we discussed in GTW. We think 0 dB is assumed for the 1.4GHz or less separation. 
Sony: No strong opinion on the method itself, but the final values should be able to align with other proposed values from previous contributions if it would be specified. 
Qualcomm: As relevant to Rel-16 requirements, beam squint may no longer be a significant player. 
As a concept, while elegant, there are significant problems. The formula-based determination would need agreement on array configuration for each power class and other implementation details that will diverge as technology evolves. Also, there is dependence on more sensitive UE implementation details, like beam spatial packing density.
Apple: No, the simulations assumptions were agreed several meetings ago in the WF (R4-2005675).
According to our simulation results in R4-2004714, for DL intra-band non-contiguous CA with Fs ≤ 1400 the impact is < 0.5 dB captured as a degradation in the 50%-tile EIS CDF performance. For DL intra-band non-contiguous CA with 1400 < Fs ≤ 2400 MHz the impact is < 0.6 dB. These values are 0.4 and 0.5 higher compared to the values shown using the formula-based approach.
Huawei: we don’t want to express Yes or No here. We would like to clarify: whether we need beam squint study for CBM UE with frequency separation up to 5~6GHz? If so, how many Rx chains is supposed for this CBM UE? If 2 Rx chains, whether MRTD=0.26us is required for such UE?
If MRTD is not 0.26us, whether Beam management can be common between Bands? 
Is the beam squint analysis related to DL-only separation class introduction?



CRs/TPs comments collection
(none)
Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Issue 3-1: formula-based approach to determine sensitivity degradation due to beam squint as a function of carrier frequency, frequency separation, and number of elements
	Recommendations for 2nd round:
(continue discussion)



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





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

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



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
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