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Introduction
The topics for discussion are based on the agenda items highlighted below.
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11.3.2.1 Inter-band DL CA enhancements	[NR_RF_FR2_req_enh2-Core]
11.3.2.1.1 Applicability of CBM/IBM for different CA configurations	[NR_RF_FR2_req_enh2-Core]
11.3.2.1.2 UE requirements for CA configurations CA_n258A-n260A and CA_n257A-n259A based on IBM	[NR_RF_FR2_req_enh2-Core]
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11.3.2.2 Inter-band UL CA	[NR_RF_FR2_req_enh2-Core]
11.3.2.2.1 UE requirements for CA configuration CA_n257A-n259A based on IBM	[NR_RF_FR2_req_enh2-Core]

Topic #1:	Applicability of CBM/IBM for different DL CA configurations
Agenda item 11.3.2.1.1
Companies’ contributions summary
	T-doc number
	Title
	Company
	Proposals / Observations

	R4-2100143
	Specification differences between IBM and CBM
	Nokia, Nokia Shanghai Bell
	Moved to topic #3, agenda item 11.3.2.1.3

	R4-2100142
	IBM RF requirements for CA configurations within same frequency group
	Nokia, Nokia Shanghai Bell
	Moved from topic #3, agenda item 11.3.2.1.3
Proposal 1: Current maximum input level 7.4A.3, ACS 7.5A.3 and in-band blocking 7.6A.2.3 requirements can be re-used for CA configurations where bands are within same frequency group and/or deployment assumptions which are non-collocated. 
Proposal 2: Rel-16 reference sensitivity requirement including power imbalance aspect can be reused for the CA configurations within same frequency group in Rel-17. ΔRIB can be discussed case by case when new CA configurations are introduced which is a RAN4 custom.
Proposal 3:Rel-16 EIS spherical coverage requirement can be reused for the CA configurations within same frequency group in Rel-17. ΔRIB,S,n can be discussed case by case when new CA configurations are introduced which is a RAN4 custom.

	R4-2100570
	Views on Applicability of CBM/IBM for different CA configurations
	Sony, Ericsson
	Observation 1: Since co-located is a possible deployment scenario for the same and different frequency groups, CBM can support CA configurations within the same frequency group and in different frequency groups.

Observation 2: It is not feasible to limit the IBM/CBM applicability for a particular band combination in the specification since it would limit deployment flexibility (collocation or non-collocation). 

Observation 3: Supporting CBM UEs with different frequency groups can speed up inter-band DL CA deployment and save network resources since it does not require advanced phase shift networks on the UEs. 

Observation 4: Supporting IBM UE within the same band group can significantly improve network deployment flexibility.

Proposal 1: Define the IBM/CBM as a UE capability for each band combination.

Proposal 2: The network shall be able to configure a UE with a supported band combination according to its advertised capabilities, including the BM capability (which must be indicated for each supported band combination) in accordance with standard capability indication. 
Proposal 3: RAN4 concludes that CBM UEs are applicable for DL inter-band CA with both the same and different frequency groups, at least for the collocated scenarios. 

Observation 5: For the collocated scenario, there are options for the UE to safely switch beams before scheduling restrictions would be needed, e.g. available time in UL and DL if carriers are not always fully scheduled and during the DL-UL switch. 

Observation 6: A beam switch could be performed safely within the DL-UL guard (if properly performed) also for an MRTD = 3 us for the collocated scenario.

	R4-2100598
	Applicability for CBM and IBM for FR2 inter-band CA band combos
	Qualcomm Incorporated
	Proposal 1: IBM based requirements will be specified for every requested band combination in TS 38.101-2.  
Proposal 2: IBM based requirements are band combination dependent but same requirement structure is applied for all band combinations
Proposal 3: CBM based requirements are band combination dependent but same requirement structure that follows intra-band CA is applied for all band combinations

	R4-2100636
	Discussion on applicability of CBM and IBM for different CA configurations
	LG Electronics
	For CBM applicability
Proposal 1: CBM is applicable to inter-band CA within same frequency group rather than with difference frequency group.
Proposal 2: CBM is applicable to co-located deployment.

For IBM applicability
Proposal 3: For inter-band CA with different frequency group, IBM is applicable as baseline.
Proposal 4: For inter-band CA within same frequency group, both IBM and CBM can be applicable and UE can support either IBM or CBM.

For applicability of CBM/IBM capability
Proposal 5: Consider maximum frequency separation which CBM UE can support per band combination as applicability of CBM capability.

For frequency separation class
Proposal 6: Introduce new UE capability for frequency separation class per band combination for inter-band CA based on CBM.

	R4-2101284
	Frequency separation class consideration for inter-band CA based on CBM
	Intel Corporation
	Observation 1: CBM is more applicable to collocated gNB deployment scenario.

Proposal: Introduce a new optional frequency separation class capability signaling for CBM UE, such frequency separation class covers UE’s entire captured bandwidth including the gap between the bands.

	R4-2101373
	Frequency separation class for inter-band CA within the same frequency group based on CBM
	Xiaomi
	Proposal 1: inter-band CA within the same frequency group could reuse the same frequency separation class with intra-band non-contiguous CA for uplink and downlink operation.
Proposal 2: UE capability for the frequency separation class of inter-band CA should be introduced per band combination.
Proposal 3: inter-band CA within the same frequency group with the limitation of frequency separation can support CBM applicability.

	R4-2101756
	Discussion on Rel-17 FR2 CBM IBM
	OPPO
	2.1 CBM/IBM applicability

Observation 1:          The only left over uncertain BM type is CBM for different freq group case.
Observation 2:          There is performance degradation caused by beam squint for UE with CBM but whether this is severe enough to exclude CBM is FFS.
Observation 3:          CBM can be supported by part of the freq ranges if not the whole band combination.
Observation 4:          It is more flexible for UE implementation and NW scheduling based on UE BM capabilities.

Proposal 1:               Including CBM for inter freq group band combinations, and it depends on UE capability to indicate which kind of BM types are supported.
Proposal 2:               Take equal priority for CBM/IBM and no need to define which one is baseline.

2.2 BM capability reporting

Observation 5:          The applicable collocated or non-collocated scenario shall be clear to NW when UE reports CBM capability.
Observation 6:          CBM capability itself only indicates UE has common transceiver and antenna for Pcell and Scell bands and no information about performance if scheduled under non-collocated scenario.
Observation 7:          Through implicit requirement definition assumptions or explicit NW deployment scenario indications, the applicability of CBM can be clear.

Proposal 3:               To facilitate NW scheduling, it is proposed to clearly define the NW deployment scenarios that the reported CBM capability can be applied.

Observation 8:          Freq range based CBM capability reporting is more flexible and maximum UE performance, meanwhile the complexity of NW scheduling and specification definition would be comparably high.
Proposal 4:               It is proposed to define CBM UE capability based on the freq range approach.


	R4-2102182
	Discussion on FR2 Inter-band DL CA enhancements
	ZTE Corporation
	Observation: Current TS38.104 BS OTA TAE requirement cannot satisfy that assumption for the co-located deployment for FR2 inter-band CA.
Proposal 1. To compliance to CBM UE capability for inter-band DL CA, both TS38.133 and TS38.104 (OTA TAE requirements) need to be discussed/updated accordingly.
Proposal 2. It should not restrict the CBM only support CA configurations within same frequency group in the specification.
Proposal 3. IBM should be the baseline for all inter-band DL CA combinations.
Proposal 4. The same IBM requirements apply to all CA configurations for the same band combination. However, the IBM requirements may not the same between L-L/H-H and L-H band combination.

	R4-2102511
	Discussion on the CBM/IBM applicability of Rel-17 FR2 inter-band CA
	Google Inc.
	Proposal 1: The CBM can only support CA configuration within same frequency group.
Proposal 2: IBM should be the baseline for those inter band CA combinations which are recognized as non-CBM band combinations.
Proposal 3: If proposal 1 is not acceptable, it is proposed to determine the specific Fs,inter value to differentiate CBM from IBM for all inter-band CA combinations in same frequency group.  
Proposal 4: Do not introduce the new frequency separation class per band per receiving chain for inter-band CA based on CBM or IBM.

	R4-2102676
	on CBM and IBM for FR2 inter-band DL CA
	Huawei, HiSilicon
	Observation1: Without performance degradation allowance, “BCs within the same freq. group based on CBM” is not applicable.
Proposal 1: RAN4 also study applicability on “BCs within the same freq. group based on CBM”, 2 options are provided:
· Option 1: Accept demodulation performance degradation for L+L/H+H band combinations with CBM type, and make clarification into RAN4 spec.
· Option 2: Confirm “BCs within the same freq. group based on CBM” is not applicable.
Proposal 2: RAN4 agrees to clearly define CBM/IBM in TS 38.101-2, it can be defined as:
Independent beam management (IBM): UE select a suitable DL beam for CCs across bands based on DL measurements on both Bands.
Common beam management (CBM): UE select a suitable DL beam for CCs across bands based on DL measurements only on one of the Bands.
Proposal 3: BCs in different freq. group with CBM type is applicable, and there is demodulation performance degradation.
Observation 2: CA configuration with CBM type can support non-collocated deployment considering half power beam width of gNB and UE. 
Proposal 4: Clarify in RAN4 spec that CBM type can support non-collocated deployment with possible demodulation performance degradation.
Proposal 5: IBM/CBM is indicated per band combination as an UE capability, there is no limitation on feasible BM type for each band configuration.
Proposal 6: Separation class extends to be indicated per band combination for L+L and H+H CA combinations with CBM type.
Observation 3: If separation class per RF chain can be introduced, DL-only separation class UE capability is enabled or removed



Open issues summary
Sub-topic 1-1
CBM definition shall be introduced in TS38.101-2: 
· UE select a suitable DL beam for CCs across bands based on DL measurements only on one of the Bands
Sub-topic 1-2
IBM definition shall be introduced in TS38.101-2: 
· UE select a suitable DL beam for CCs across bands based on DL measurements on both Bands 
Sub-topic 1-3
IBM inter-CA requirement framework established for n260+n261 shall be applied to any requested CA band pair (parameter values discussed separately)
Sub-topic 1-4
UEs shall be allowed to declare support for any band pair with CBM: 
· With no restrictions 
· Only if RAN4 spec acknowledges demodulation performance degradation
· Some restrictions (frequency group, co-location of gNB)
Sub-topic 1-5
Discussion on Fs_inter as a capability declaration per CBM band pair.
(1-5-1:) Motivation for Fs_inter 
(1-5-2:) Fs_inter should be introduced to allow an additional limitation on UE capability
(1-5-3:) Fs_inter is optional
(1-5-4:) Fs_inter only applies to band pairs in same band group only 
Companies views’ collection for 1st round 
Open issues  
	Issue
	Options
	Company Comments

	1-1:
CBM definition
	not necessary to be introduced in spec
	

	
	UE select a suitable DL beam for CCs across bands based on DL measurements only on one of the Bands
	Qualcomm: 
We support introduction of definition. Wording improvement suggestion below.
LG Electronics : 
Generally Ok to introduce definition ‘CBM UE’. Need more discussion on wording.
ZTE: support to introduce the definition. Open to the wordings.
Xiaomi: support introduce the definition of ‘CBM’, the wording need further discuss.
Vivo: Generally fine, but suggest to refine wording, e.g. using “DL Rx beam” instead of “DL beam”.
OPPO: Ok to introduce definition ‘CBM. Wording needs refinement.
Samsung: support to introduce, but better to define in definition section (clause 3.1) for easy alignment among specs
Sony: we agree to introduce the definition of CBM/IBM in the specification.
Ericsson: a definition of the CBM in the RAN4 specification could be introduced for the purpose of defining minimum requirements, DL beams based on UE measurements on one band. The UE behavior is not specified in the RAN4 specifications.
Nokia: Support addition of definition, wording proposal: A UE that supports inter-band CA with CBM selects its RX beam(s) for the DL beam(s) provided by the gNB for all CCs in all bands based on DL measurements made in the only band configured with the reference signal.
Apple: Ok to introduce a definition for CBM. The exact wording needs further discussion.
Verizon: We support introduction of definition.

	
	Other definition (please include)
	Qualcomm: 
minor wording changes to proposal:
A UE that supports inter-band CA with CBM selects its DL beam(s) for all CCs in all bands based on DL measurements made in the only band configured with the reference signal.
Xiaomi: whether it  implies CBM just applies to co-located deployment.
Vivo：Consider ”DL Rx Beam” rather than “DL beam”.
Huawei: Further refinement based on QC’s: A UE that supports inter-band CA with CBM selects its DL Rx beam(s) for all CCs in all bands based on DL measurements made in the only band configured with the reference signal for beam management.


	1-2:
IBM definition
	not necessary to be introduced in spec
	

	
	UE select a suitable DL beam for CCs across bands based on DL measurements on both Bands
	MediaTek:
A clarification question based on n261+n260 example: 
Does the proposed text means UE selects one n261 beam based on n261 DL measurements, and also selects one n260 beam based on n260 DL measurement.
Qualcomm: 
We support introduction of definition. Wording improvement suggestion below.
LG Electronics : 
Generally Ok to introduce definition ‘IBM UE’. Need more discussion on wording.
ZTE: support to introduce the definition. Open to the wordings.
Xiaomi: support introduce the definition of ‘IBM’, the wording need further discuss.
vivo: ok with this definition. Minor adjustment may be needed similar to previous one.
OPPO: Ok to introduce definition ‘IBM. Wording needs refinement.
Samsung: support to introduce, but better to define in definition section (clause 3.1) for easy alignment among specs
Sony: we agree to introduce the definition of CBM/IBM in the specification.
Ericsson: a definition of the IBM in the RAN4 specification could be introduced for the purpose of defining minimum requirements, DL beams based on UE measurements on both bands. The UE behavior is not specified in the RAN4 specifications.
Nokia: Support addition of definition, wording proposal A UE that supports inter-band CA with IBM selects its RX beam(s) for the DL beam(s) provided by the gNB for all CCs in each band based on DL measurements made in that band.
DOCOMO:
We support introduction of definition. Also, we support wording revised by Qualcomm.
Apple: Ok to introduce a definition for IBM. The exact wording needs further discussion.
Verizon: We support introduction of definition.

	
	Other definition (please include)
	Qualcomm: 
minor wording changes to proposal:
A UE that supports inter-band CA with IBM selects its DL beam(s) for all CCs in each band based on DL measurements made in that band.
Huawei: A UE that supports inter-band CA with IBM selects its DL Rx beam(s) for all CCs across bands based on DL measurements on both Bands. I think it seems better?


	1-3:
IBM inter-CA requirement framework established for n260+n261 shall be applied to any requested CA band pair (parameter values discussed separately)
	Agree
	Qualcomm: agree
OPPO: Ok with IBM at least.
	
Xiaomi: support IBM inter-band CA could reuse the same framework with that established for n260+n261
vivo: discussion for per band combination is needed.
Huawei: Agree. Applicable for both IBM and CBM.
Sony: support to define the framework according to n260+n261.
Ericsson: acceptable if this is the requirement framework (actual requirements vary).
Nokia Agree
Verizon: Agree!

	
	Disagree
	LG Electronics : 
Some requested CA band pair can be applicable CBM UE. Need more discussion for CBM.
ZTE: At least, n260+n261 IBM requirement framework can be applied any CA band pair with IBM capability.
For CBM capability combination, it may premature to adopt the IBM requirement framework. (seems it is discussing in topic #3 whether or not intra-band DL CA framework is applied for CBM requirement... )
Samsung: agree to reuse the framework for other IBM across different frequency group, further discussion is needed to apply for IBM within same frequency group.
Apple: Proposal needs clarification. The IBM inter-band framework cannot apply to any requested CA band pair, for example to CBM inter-band CA.

	1-4:
UEs shall be allowed to declare support for any band pair with CBM:
	With no restrictions 
	Ericsson: there should be no restrictions in the CBM/IBM indication even though RAN4 only specifies requirements for specific test case. CBM can be feasible for collocation across “frequency ranges” in the field. Configuration is up to the network. The network should not have to look in RAN4 tables to find out if there is a requirement in order to figure out the UE capability.
Nokia: No restrictions up to UE vendor to decide. Of course requirements need to be developed such are relaxation of REFSENS as a function of frequency separation.
Verizon: No restriction!

	
	Only if RAN4 spec acknowledges demodulation performance degradation
	Huawei: generally there should be no restriction on indicating supporting of CBM. But for CBM, different freq group or same freq group, there is performance degradation, we need to state this in RAN4 spec. but there is no restriction on signaling. 

	
	Frequency group restriction
	Qualcomm: 
RAN4 proposals to treat CBM inter-CA like extended intra-band is based on the reasoning that UEs can support close-by bands by extending the bandwidths of the signals it can receive. If CBM across band groups must be pursued, the justification to treat inter-CA CBM like intra-CA goes away. So, we may have to come up with a new set of requirements for UEs that support CA across different band groups using CBM.

Example of problem with extending CBM to band pairs that are not touching or overlapping: Beam squint can become significant for 28+43 (17 GHz span) CBM. This means that even for co-located deployments, CBM UEs will feature mis-aimed beams and result in system interference. This problem can become worse for UEs with higher gain beams like PC1. 
ZTE: If there are new bands introduced in future, how to group this bands? Grouped it in existing frequency group or new frequency group? 
Vivo: There is possible considerable performance degradation (R4-2102714) for different frequency group restriction. This problem can be discussed with Fs,inter.
Samsung: agree with Qualcomm that CBM shall be treated more like intra-band CA, so there should be some restriction on bands’ frequency
DOCOMO:
UEs shall be allowed to declare support for same freq. group with CBM. If UEs support different freq. group with CBM, we should make it clear that there is an advantage to use even if the performance might be is worse than IBM.
Verizon: We agree to specify frequency group(s) based on the agreed degradation level(s).

	
	other restriction
	MediaTek:
Only if the UE meet CBM relative requirements. What’s CBM relative requirement is FFS.
LG Electronics: 
CBM needs to be applicable to only co-located deployment.
ZTE: At least, CBM should be restricted in co-located scenario.
Xiaomi: prefer to CBM only apply to co-located deployment.
vivo: the deployment scenario restriction is needed. Our simulation shows CBM degradation is huge even using the wide Rx beam under non-co-located deployment. In our understanding, CBM can only work under co-located deployment.  
OPPO: Ok with this assumption. Regarding the deployments should be clear whether this UE can support or not to NW.
Sony: support that UEs shall be allowed to declare support for any band pair with CBM, as long as it meets the CBM requirements if there would be any.
Apple: CBM should be limited to co-located scenario within the same frequency group.


	1-5-1:
Fs_inter motivation
	Gain drop may be considered as not acceptable for large frequency separation
	Qualcomm: We appreciate this problem, but this is already addressed in Refsens relaxations in intra-band, and is proposed to be introduced for CBM inter-CA
LG Electronics : Support
ZTE: Agree. 
Xiaomi: support introduce Fs_inter for CBM inter-band CA, based on Fs_inter, we don’t need distinguish whether the pair bands within same frequency group or between different frequency groups, only if they can meet the frequency separation for CBM, it can be applied for CBM.
OPPO: ok with the concept of Fs_inter, how to connect this concept with the gain drop can be discussed further.
Huawei: what is the difference between Fs_inter and frequency separation span? 
Nokia: Can be handled with REFSENS relaxation. Introduction of Fs is a burden for Network.
Apple: We agree that for the CBM inter-band CA additional gain drop is expected, and therefore further relaxation needs to be studied.

	
	UE cannot be physically configured for CCs separated by more than FS_inter
	

	
	Other
	vivo: both of above. Furthermore, introduce Fs,inter can expand the applicability of CBM, It may also helpful for operators to plan the use of spectrum
Sony: we recommend focusing on the applicability of CBM first and then start to discuss whether to introduce the frequency separation class.
Ericsson: CBM/IBM specification should be completed first, then restrictions, if any, can be introduced.
Verizon: agree with Ericsson!

	1-5-2:
Fs_inter should be introduced to allow an additional limitation on UE capability
	Agree
	LG Electronics :
vivo:simulation shows even for same freq. group, the CBM performance degradation may considerable for some case.

	
	Disagree
	Qualcomm: Refsens relaxations can capture performance degradation gain drop due to large frequency separation, so there has to be some other motivation for Fs_inter
Is the intent to allow less or no relaxation for UEs that only support partial inter-band capability?
ZTE: We have same view with QC. It can be reflected in gain drop, i.e. reference degradation. 
Also, if Fs_inter is too large to cause large gain drop, does it mean the CBM capability cannot be used? It seems like the FR1-FR1 NR CA combination with large MSD values.
Xiaomi: what is the additional limitation on UE capability?
OPPO: Need to clarifiy whether this is the freq gap for gain drop already defined in RAN4.
Huawei: how gNB use this UE capability?
Nokia: Can be handled with REFSENS relaxation. Introduction of Fs is a burden for Network.
Apple: We think further relaxation is required but we don’t think that an additional capability is necessary.

	1-5-3:
Fs_inter optionality
	Optional
	OPPO: This can be further discussed once it is agreed to be introduced. For now our understanding is that it is optional.

	
	Mandatory
	LG Electonics
Xiaomi
vivo: if we try to introduce this parameter to restrict the CBM, it should be mandatory.

	1-5-4:
Fs_inter applicability
	CBM band pairs in same band group only
	

	
	Any CBM band pairs but not IBM pairs
	LG Electronics : Support
Xiaomi
vivo: In our understanding, Fs,inter is to ensure acceptable performance degradation for CBM.
OPPO

	
	Any band pair
	



CRs/TPs comments collection
N/A.

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

	1-1:
CBM definition
	There is agreement that the standard would benefit from introduction of a definition. 
This definition seems to have good support:
A UE that supports inter-band CA with CBM selects its DL Rx beam(s) for all CCs in all bands based on DL measurements made in the only band configured with the reference signal for beam management.
	Capture in CBM WF after 2nd round discussion


	1-2:
IBM definition
	There is agreement that the standard would benefit from introduction of a definition. 
Two options to create definition
1. A UE that supports inter-band CA with IBM selects its DL beam(s) for all CCs in each band based on DL measurements made in that band.
2.  A UE that supports inter-band CA with IBM selects its DL Rx beam(s) for all CCs across bands based on DL measurements on both Bands. 
	Capture in IBM WF after 2nd round discussion


	1-3:
IBM inter-CA requirement framework established for n260+n261 shall be applied to any requested CA band pair (parameter values discussed separately)
	Agree: Qualcomm, Oppo, Xiaomi, Vivo, Huawei, Sony, Nokia, Verizon, ZTE, Samsung (different frequency group only)
Disagree: Samsung (same frequency group only)
	IBM WF discussion required

	1-4:
UEs shall be allowed to declare support for any band pair with CBM:
	With no restrictions:
Ericsson, Nokia, Verizon, Huawei (*)
* Only if RAN4 spec acknowledges demodulation performance degradation
	CBM WF discussion required

	
	Frequency group restriction:
Qualcomm, ZTE, Vivo, Samsung, Docomo, Verizon, Apple
	

	
	Restriction on network (co-location):
LGE, ZTE, Vivo, Sony, Apple
Unspecified: MediaTek
	

	1-5:
Fs_inter 
	Support introduction of Fs_inter for any band pair:
Mandatory: Vivo, LGE, Xiaomi,
Optional: Oppo
	There does not seem to consensus to introduce Fs_inter before CBM requirements are put in place, with more companies against than for.
No further action this meeting.


	
	Fs_inter not needed (see issue 3-3): Qualcomm, Nokia, ZTE, Huawei, Apple
Not needed immediately: Sony, Ericsson, Verizon
	



Summary imported from [138] with revised 2nd round objectives:
	Issue
	Status summary 

	Issue 2-1-1: Beam management for CA within same frequency group
	Tentative agreements: RAN4 will not label CBM or IBM as a default BM method for any band combination. Used BM is based on UE capability. This issue is not discussed anymore in RAN4.
Recommendations for 2nd round: Capture agreement in IBM WF.

	Issue 2-1-2: Beam management for CA across different frequency groups

	Recommendations for 2nd round: continue in WF discussions





Recommendations on WF/LS assignment 
(none)

CRs/TPs
(none)
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:	UE requirements for DL CA configurations CA_n258A-n260A and CA_n257A-n259A based on IBM
Agenda item 11.3.2.1.2
Companies’ contributions summary
	T-doc number
	Title
	Company
	Proposals / Observations

	R4-2100620
	RF specifications for DLCA n260A_n258A and n259A_n257A based on IBM
	Qualcomm Incorporated
	Proposal 1: Apply same ΔRIB,P,n and ΔRIB,S,n  for CA_ n260A_n258A as for CA_ n260A_n261A for power class 3
Proposal 2: Apply same ΔRIB,P,n and ΔRIB,S,n  for CA_ n259A_n257A as for CA_ n260A_n261A for power class 3
Proposal 3: Use same maximum input level, ACS and in-band blocking requirements for CA_ n260A_n258A as for CA_ n260A_n261A.
Proposal 4: Use same maximum input level, ACS and in-band blocking requirements for CA_ n259A_n257A as for CA_ n260A_n261A.

	R4-2100695
	Proposals on PC3 RIB of CA_n258A-n260A and CA_n257A-n259A
	MediaTek Beijing Inc.
	Proposal1: ΔRIB difference shall at least reflect UE multi-band relaxation factor difference.
Proposal2: PC3 ΔRIB of CA_n258A-n260A and CA_n257A-n259A based on IBM shall be not less than below values:
For CA_n258A-n260A:
	NR CA bands
	NR band
	ΔRIB,P,n (dB)

	CA_n258-n260
	n258
	4.1 

	
	n260
	4.0



	NR CA bands
	NR band
	ΔRIB,S,n (dB)

	CA_n258-n260
	n258
	4.2

	
	n260
	3.2



For CA_n257A-n259A:
	NR CA bands
	NR band
	ΔRIB,P,n (dB)

	CA_n257-n259
	n257
	4.2

	
	n259
	4.0



	NR CA bands
	NR band
	ΔRIB,S,n (dB)

	CA_n257-n259
	n257
	4.2

	
	n259
	3.2




	R4-2100747
	FR2 inter-band CA for different frequency band groups with IBM
	Nokia, Nokia Shanghai Bell
	Observation 1: The IBM requirement for n260+n261 is the baseline for other FR2 band combinations between the low and high frequency band group based on IBM.
Proposal 1: The relaxation values of FR2 inter-band CA between the low band group (n257, n258 or n261) and high band group (n259 and n260) for IBM requirement are the same as the ones for CA_n260-n261, i.e., 3.5 dB for all these bands.
Proposal 2: For 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.
Proposal 3: CA band combination in Proposal 1 shall be treated in the Rel-17 CA basket work item by following the standard block approval process.
Observation 2: 47 GHz band can be a new frequency group other than 28 GHz (low band) and 39 GHz (high band) groups.

	R4-2101199
	Band specific requirements for FR2 DL Inter-band CA of n257n259 with IBM
	NTT DOCOMO INC.
	Proposal 1: For ΔRIB,P,n and ΔRIB,S,n, the same relaxation values with n260+n261 should be applied to n257+n259.
Observation 1:  Inter-band CA including intra-band contiguous CA with maximum number of bands is 2 bands and maximum number of CCs is 12 CCs have been requested by several companies and already captured in a related WID [4]
Observation 2:  Rel-16 core specification (clause 7.3A.2.3 in TS 38.101-2 v16.6.0) seems to supports inter-band CA including intra-band CA.
“For the combination of intra-band and inter-band carrier aggregation, the intra-band CA relaxation, ΔRIB, is also applied according to the clause 7.3A.2.1 and 7.3A.2.2.”
Proposal 2:  Apply release independent approach from Rel-16 to inter-band CA including intra-band contiguous CA with maximum number of bands is 2 bands and maximum number of CCs is 12 CCs.

	R4-2102189
	Discussion on UE requirements for CA configurations based on IBM
	ZTE Corporation
	Proposal 1. Same RF Requirements for CA_n260A-n261A can be applied for CA_n258A-n260A and CA_n257A-n259A based on IBM.
Proposal 2. General framework would be necessary for FR2 inter-band CA band combination.


	R4-2102607
	CA_n258A-n260A and CA_n257A-n259A based on IBM
	Apple
	Observation 1: The RF requirements for CA_n260A-n261A may potentially be applicable to CA_n258A-n260A.

Observation 2: The RF requirements for CA_n260A-n261A may not be applicable to CA_n257A-n259A which could be subjected to further performance degradation. 



Open issues summary
Sub-topic 2-1
(2-1-1:) Agree/disagree: IBM inter-band CA requirements shall be specified not per band pair, but per CA between band groups, for example: L+H, L+L, etc
(2-1-2:) Agree/disagree: The relaxation values of FR2 inter-band CA between the low band group (n257, n258 or n261) and high band group (n259 and n260) for IBM requirement are the same as the ones for CA_n260-n261, i.e., 3.5 dB for all these bands.
Sub-topic 2-2
Agree/disagree: For 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.

0. 
0. 
0. Sub-topic 2-3
Agree/disagree: Apply release independent approach from Rel-16 to inter-band CA including intra-band contiguous CA with maximum number of bands is 2 bands and maximum number of CCs is 12 CCs.

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

	2-1-1: 
IBM inter-band CA requirements shall be specified not per band pair, but per CA between band groups, for example: L+H, L+L, etc
	Agree
	

	
	Disagree
	MediaTek:
We shall discuss it per band pair, because of so many link budget component are frequency dependent.
Qualcomm: we are open to this idea as a ‘default’ specification or safety net for cases when specific band pairs have not been evaluated and specified, but the combination is included in the standard. When requirements for a band pair are explicitly specified, it would supersede the proposed default specification.
LG Electronics : 
RAN4 already agreed not to specify frequency band group. So, the requirements should be specified per band pair which needs to be indicated with IBM or CBM.
ZTE: The requirements should be defined per band combination. However, we think general framework/requirements would be beneficial for the limited band combination, otherwise it should be needed discussed case by case which is not effective to our understanding. Also if there are some exceptions, separate discussion will be needed
Xiaomi: support define the IBM requirements for inter-band CA case by case.
vivo: Not all requirements can be treated like this, discussion on per band combination maybe better.
OPPO: Should be per band pair rather than per freq group.
Huawei: we always have general requirement and also BC specific RF requirement. We would like to know: what is the difference between CBM and IBM general RF requirement?
Samsung: it has been agreed that frequency group term will not exist in specification
Sony: disagree
Ericsson: not agreed.
Nokia: It may be that there will be some “rules” how requirements are done like we have for example for LTE CA dTib/dRib but requirements itself will made for individual CA configurations. There is also agreement not to define frequency group in RAN4.
DOCOMO: We agree to reuse the requirement except for relaxation. While we agree that the relaxation values for n260+261 are reused for these for n257+259, however, it may be better to study the value for each band combination at this stage though it may be easy in the specification procedure to make the relaxation values common per CA between band groups.
Apple: We support to specify IBM requirements for different band groups only, but the IBM requirements should be discussed case-by-case.

	2-1-2: 
The relaxation values of FR2 inter-band CA between the low band group (n257, n258 or n261) and high band group (n259 and n260) for IBM requirement are the same as the ones for CA_n260-n261, i.e., 3.5 dB for all these bands
	Agree
	Qualcomm: Our analysis shows 3.5dB can be supported for all the listed band combos, for both peak and spherical
ZTE: Agree
Sony : support
Ericsson: agreed.
Nokia: Agree
DOCOMO: We support applying the same values.
Apple: Ok to consider 3.5 dB relaxation for the combinations n257-n259 and n258-n260. We would like to note that the 3.5 dB relaxation will not be assumed for low band + high bands in general, and that RAN4 needs to study the relaxation for the CA case-by-case.

	
	Disagree
	MediaTek:
Disagree. We have detailed proposals for different band combinations in R4-2100695.
LG Electronics : 
The relaxation values can be different depending on separation between aggregated bands.
OPPO: Relaxation should be based on the framework used in CA_n260-n261 rather than whether it is enough or not.
Huawei: relaxation requriemnt is BC specific requirement, it should be discussed per Band pair

	2-2: 
For 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
	Agree
	Qualcomm: agree
ZTE: Agree
Xiaomi: agree
vivo: yes.
Sony : agree
Ericsson : at least for the relative requirements
Nokia:Agree
Apple: Ok
Verizon: agree!

	
	Disagree
	

	2-3: 
Apply release independent approach from Rel-16 to inter-band CA including intra-band contiguous CA with maximum number of bands is 2 bands and maximum number of CCs is 12 CCs
	Agree
	Qualcomm: agree
ZTE: No strong view. A question for clarification, does it include the UL number, i.e. 1 band UL or 2 bands UL, or both? 
Xiaomi: We agree maximum number of DL bands is 2 bands, but why need we limit the maximum number of CCs is 12 CCs? Yes, current band combs request in basket is maximum number of CCs is 12 CCs, i.e.,CA_n260M-n261A and CA_n257I-n259M. But maybe CA_n260M-n261M will be requested in next meeting.
Sony: agree with release with independent approach. However, not sure about 12 CCs.
Ericsson: in general, release independence possible if signaling allows this. Where does the number of CCs come from? If the CA BW classes exist in the earlier release, a configuration can be release independent.
Nokia: Agree for DL.
DOCOMO: We support this proposal.
Verizon: Agree!

	
	Disagree
	Huawei: why 12CCs? Does it mean the aggregated bandwidth is 1200MHz? or 2400MHz?



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

	R4-2101199
	MediaTek:
We shall achieve consensus on value firstly.

	
	

	
	

	
	

	
	

	
	


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.
	Issue
	Options
	Status Summary

	2-1-1: 
IBM inter-band CA requirements shall be specified not per band pair, but per CA between band groups, for example: L+H, L+L, etc
	Strong consensus to retain separate requirements by band pair
	Can capture in IBM WF as agreeable:
‘IBM inter-band CA requirements shall be specified per band pair’

	2-1-2: 
The relaxation values of FR2 inter-band CA between the low band group (n257, n258 or n261) and high band group (n259 and n260) for IBM requirement are the same as the ones for CA_n260-n261, i.e., 3.5 dB for all these bands
	Agree:
Qualcomm, ZTE, Sony, Ericsson, Nokia, Docomo, Apple
Disagree: Mediatek
General preference to treat by band-pair (no specific proposal): LGE, Oppo, Huawei
	IBM WF discussion required 

	2-2: 
For 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
	
	Capture in IBM WF as agreeable

	2-3: 
Apply release independent approach from Rel-16 to inter-band CA including intra-band contiguous CA with maximum number of bands is 2 bands and maximum number of CCs is 12 CCs
	
	IBM WF discussion required 
There is consensus on release independence from 16 for inter-band CA combos including intra-band contiguous CA with maximum number of bands is 2 bands 
No consensus on 12 CC limitation




Summary imported from [138] with revised 2nd round objectives:
	
	Status summary 

	Sub-topic 2-4: Dual polarization antenna
	Recommendations for 2nd round: Discuss if RAN4 can agree not to introduce new requirements for IBM architecture with CC per polarization under the IBM WF 



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

	#1
	WF on FR2 UEs that support inter-band DL CA with IBM
	Sony




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  

	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”




Topic #3:	UE requirements for DL CA configurations within the same frequency group based on CBM
Agenda item 11.3.2.1.3. 
Companies’ contributions summary
	T-doc number
	Title
	Company
	Proposals / Observations

	R4-2100142
	IBM RF requirements for CA configurations within same frequency group
	Nokia, Nokia Shanghai Bell
	Moved to topic #1, agenda item 11.3.2.1.1

	R4-2100143
	Specification differences between IBM and CBM
	Nokia, Nokia Shanghai Bell
	Moved from topic #1, agenda item 11.3.2.1.1
Observation 1: Current maximum input level 7.4A.3, ACS 7.5A.3 and in-band blocking 7.6A.2.3 requirements can be re-used for CBM UE. 
Observation 2: Rel-16 reference sensitivity requirement including power imbalance may not be suitable for setting requirements for CBM UE. It is likely that the power imbalance needs to be reduced compared to requirements for IBM UE.
Observation 3: In REN4#97 most of the companies were in an opinion that EIS spherical coverage requirement is not necessary for CBM UE.
Observation 4: It was agreed in RAN4#97 that for FR2 inter-band CA define at least peak EIS requirement for CBM band pair for inter-band DL CA
Observation 5: It is likely that frequency separation class type of requirement is needed for CBM UE similarly as for non-contiguous intraband CA.

	R4-2100621
	CBM requirements for DLCA band combinations from the same frequency group
	Qualcomm Incorporated
	[bookmark: _Hlk61877050]Proposal 1: Specify CBM requirements for all requested DL CA band combinations for bands from the same frequency groups
Proposal 2: Do not specify EIS spherical coverage requirements for DL CA band combinations using CBM from the same frequency group
Proposal 3: CBM based requirements are band combination dependent but same requirement structure that follows intra-band CA is applied for all band combinations [5] 
Proposal 4: For DL CA band combinations from the same group using CBM, specify same requirements for maximum level input, ACS and in-band blocking as that for intra-band contiguous CA scenarios

	R4-2102608
	Inter-band DL CA within same frequency group based on CBM
	Apple
	Observation 1: The nature of FR2 inter-band DL CA within the same frequency group based on CBM is quite similar to intra-band DL CA from both UE implementation and beam management perspective.

Observation 2: The RF transceiver gain flatness and beam squinting effect typically deteriorate further with increasing carrier frequency separation.

Observation 3: The peak EIS (REFSENS) performance degradation may be different between PCell carrier and SCell carrier depending on how UE processes the DL beam measurement. However, the requirement is not necessary to differentiate PCell and SCell and a single relaxation value can be defined for both carriers.

Proposal 1: For inter-band CA within the same frequency group based on CBM, the spherical coverage (common spherical coverage) requirement as defined for inter-band DL CA within different frequency groups based on IBM is deemed unnecessary. 

Proposal 2: Requirements for inter-band DL CA within the same frequency group based on CBM would not be defined till there is a real demand for certain band combinations.




Open issues summary
Sub-topic 3-1
(3-1-1:) Agree/disagree: Specify CBM requirements for all requested DL CA band combinations for bands from the same frequency groups.
(3-1-2:) Agree/disagree: Requirements for inter-band DL CA within the same frequency group based on CBM would not be defined till there is a real demand for certain band combinations.
Sub-topic 3-2
Agree/disagree: Do not specify EIS spherical coverage requirements for DL CA band combinations using CBM from the same frequency group
Sub-topic 3-3
(3-3-1:) Agree/disagree: CBM based REFSENS relaxations structure that follows intra-band CA is applied for all CBM band combinations.
(3-3-2:) Agree/disagree: CBM based REFSENS relaxations values are band combination dependent. 
Sub-topic 3-4
Agree/disagree: For DL CA band combinations from the same group using CBM, specify same requirements for maximum level input, ACS and in-band blocking as that for intra-band contiguous CA scenarios
Companies views’ collection for 1st round 
Open issues 
 
	Issue
	Options
	Company Comments

	3-1-1: 
Specify CBM requirements for all requested DL CA band combinations for bands from the same frequency groups
	Agree
	Qualcomm: Agree. Work should be limited to explicitly requested combos
ZTE: Agree. We think general framework/requirements would be beneficial for the limited band combination. Otherwise it should be needed discussed case by case which is not effective to our understanding. Also if there are some exceptions, separate discussion will be needed
Samsung: general okay with this approach 
Sony: agree
Ericsson: agreed.
Nokia: There needs to be operator request in place and then requirements can be defined for all requested CA configurations within same frequency group. But this agreement does not mean that CBM requirements for combinations between different frequency groups are precluded forever. They may come in REL17 or later.
Apple: CBM should be limited to co-located scenario within the same frequency group.
Verizon: If the meaning of same frequency groups does not restrict to support different frequencies (e.g., HH or LL), we agree on this!

	
	Disagree
	MediaTek:
There are so many possible band combinations, we shall have band combination demand list firstly before do solid discussion.
LG Electronics : 
Depending on feasibility for CBM within different frequency groups.
Xiaomi: in above definition for CBM, it doesn’t limit the frequency group.
This concept is similar to Fs,inter, if there is new decision for Fs,inter, this can be reconsidered.
OPPO: Should be band combination based.
Huawei: IBM is also applied for BC in same freq group. We think both IBM and CBM should be defined for each Band combinations, and it is UE freedom to signal CBM or IBM. Additionally, CBM requirements should be accompany with statement of performance degradation allowance.


	3-1-2:
Requirements for inter-band DL CA within the same frequency group based on CBM would not be defined till there is a real demand for certain band combinations
	Agree
	MediaTek:
(similar comment) Support to have band combination demand list firstly.
Qualcomm: Agree. Work should be limited to explicitly requested combos
LG Electronics : Support
ZTE: Agree.  One question: in our understanding,  the band combinations will be requested in Rel-17 xUL/2DL NR CA/DC basket WID. But usually, when companies request the band combination, no CBM/IBM capability information are included. Does it mean if the constitute bands belong to the same frequency group, then CBM can be applied to this combination? 
Vivo: Agree
OPPO: If there is no inter-band DL CA demand then both IBM/CBM will not be considered. Otherwise, it should be considered for the combination.
Samsung: the WID says “Define UE requirements for inter-band CA within the same freq. group (e.g. 28GHz + 28GHz) for common beam management (CBM) based on requested band combinations.”
Sony: fine with the proposal
Ericsson: any difference from other band combinations once a specification framework is in place?
Nokia: Agree
Apple: Agree
Verizon: Assume we should have a clear definition first.

	
	Disagree
	Huawei: not agree. General requirement is always defined before specific requirement is defined. 

	3-2: 
Do not specify EIS spherical coverage requirements for DL CA band combinations using CBM from the same frequency group
	Agree
	Qualcomm: Agree
LG Electronics : Support. 
Xiaomi: agree
vivo: generally OK
OPPO: OK
Samsung: agree
Sony: fine with the proposal
Ericsson: agreed.
Nokia: Agree

	
	Disagree
	Huawei: not OK. Even within the same freq group, how we ensure the UE meet the common spherical coverage requirement? The frequency span can be up to 6GHz.

	3-3-1:
CBM based REFSENS relaxations structure that follows intra-band CA is applied for all CBM band combinations
	Agree
	Qualcomm: Agree (this proposal only works for CBM between overlapping or touching bands)
LG Electronics : Support
Xiaomi: agree
vivo: yes, same structure can be used for all band combination, but the value may need be evaluated case by case.
OPPO: OK
Nokia: Agree but should be also discussed later if it can be extended for combinations with different frequency group
Apple: Will the REFSENS relaxation structure consider the wider frequency separation for inter-band CA compared to intra-band CA?

	
	Disagree
	MediaTek:
(Similar comment) To have band combination demand list firstly, “all” is terrible.
Huawei: we would like to know the difference compared with IBM relaxation on peak EIS and spherical EIS. Seems there is no difference, why we highlight it follow intra-band?
Samsung: though this approach may work, we share similar view with MTK that requirement discussion should be based on requested band combination before talking all band combos

	3-3-2:
CBM based REFSENS relaxations values are band combination dependent
	Agree
	MediaTek:
Agree. Link budget component is frequency dependency.
Qualcomm: Agree
LG Electronics : Support
ZTE: Agree. Requirements should be defined as band combination dependent
Xiaomi: agree
vivo: ok with this, the performance of CBM is related to frequency closely, It is safer to confirm the value case by case.
OPPO: OK
Nokia: More clarification needed what this means as in 3-3-1 intraband relaxation structure is mentioned which is band agnostic. If this proposal means similar way than what RAN4 did in REL16 DL CA interband CA for IBM UE then we disagree as we prefer 3-3-1 approach.
Apple:Yes

	
	Disagree
	Huawei: we would like to know the difference compared with IBM relaxation on peak EIS and spherical EIS. Seems there is no difference, why we highlight it follow intra-band?
Samsung: though it may work, consider this issue with issue 3-3-1 together, do we definitely need a large table for this? Relaxation per band combos per frequency separation? We think we need focus on request band combo firstly.

	3-4:
For DL CA band combinations from the same group using CBM, specify same requirements for maximum level input, ACS and in-band blocking as that for intra-band contiguous CA scenarios
	Agree
	Qualcomm: Agree
Xiaomi: agree
Nokia: Agree

	
	Disagree
	



CRs/TPs comments collection
N/A.
Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	Issue
	Options
	Status Summary

	3-1:
Requirements for inter-band DL CA within the same frequency group based on CBM would not be defined till there is a real demand for certain band combinations
	Agree:
Qualcomm, MediaTek, LGE, ZTE, Vivo, Oppo, Samsung, Sony, Ericsson, Nokia, Apple, Verizon
Other comment: 
Huawei
	
Consensus possible 
CBM WF discussion required:

Can Huawei confirm that their comment ‘General requirement is always defined before specific requirement is defined. ‘ pertains to establishing CBM requirement framework first before filling in band-pair-specific values?

	3-2: 
Do not specify EIS spherical coverage requirements for DL CA band combinations using CBM from the same frequency group
	Agree: Qualcomm, LGE, Xiaomi, Vivo, Oppo, Samsung, Sony, Ericsson, Nokia
Disagree: Huawei
	CBM WF discussion required
Fundamental assumption has been questioned:
‘Even within the same freq group, how we ensure the UE meet the common spherical coverage requirement? The frequency span can be up to 6GHz.’

	3-3-1:
CBM based REFSENS relaxations structure that follows intra-band CA is applied for all CBM band combinations

	Agree: Qualcomm, LGE, Xiaomi, vivo, Oppo, Nokia, Apple, Mediatek*, Samsung*
(*) Conditional on agreement of 3-1
Disagree: Huawei

	Parallel discussion in [138] captured in table below.
CBM WF discussion required


	3-3-2:
CBM based REFSENS relaxations values are band combination dependent
	Agree: MediaTek, Qualcomm, LGE, ZTE, Xiaomi, Vivo, Oppo, Nokia, Apple, Samsung*
(*) Conditional on agreement of 3-1
Disagree: Huawei

	CBM WF discussion required
Disagreeing company wants to know:
‘we would like to know the difference compared with IBM relaxation on peak EIS and spherical EIS. Seems there is no difference, why we highlight it follow intra-band?’

	3-4:
For DL CA band combinations from the same group using CBM, specify same requirements for maximum level input, ACS and in-band blocking as that for intra-band contiguous CA scenarios
	Consensus
	Capture in CBM WF



Summary imported from [138] with revised 2nd round objectives:
	
	Status summary 

	Issue 2-3-2: CBM UE and REFSENS for CA within same frequency group
	Tentative agreements: Define REFSENS relaxation for CBM UE which is a function of frequency span between the CCs.
Recommendations for 2nd round: Agreement to be included into CBM WF.

	Issue 2-2-1: Non-collocated/collocated deployments
	Recommendations for 2nd round: Continue discussion whether there is a need to limit CBM UEs from non-collocated deployments under the CBM WF 




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

	#1
	WF on FR2 UEs that support inter-band DL CA with CBM
	Samsung



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”







Topic #4:	UE requirements for UL CA configuration CA_n257A-n259A based on IBM
Agenda item 11.3.2.2.1. 
Companies’ contributions summary
	T-doc number
	Title
	Company
	Proposals / Observations

	R4-2100697
	Views on inter-band UL CA power class definition
	MediaTek Beijing Inc.
	Proposal1: For min requirement of “simultaneous uplink in multiple bands”, “per UE” concept shall be applied.
Proposal2: Clarify whether apply power sharing mechanism for FR2 inter-band UL CA firstly, before discuss the details about based on “EIRP” or “TRP.

	R4-2101202
	UE requirements for FR2 UL Inter-band CA
	NTT DOCOMO INC.
	Proposal: RAN4 should study advantage and feasibility of per bands-based maximum output power requirements for FR2 UL inter-band CA with different band group with IBE, at least from the following perspective:
Compare with advantages of following options:
-Option 1(Per band): Max TRP and max EIRP is 20dBm and 40dBm for each band, respectively
-Option 2(Per UE): Max TRP and max EIRP is 23dBm and 43dBm in total
-Option 3(Per band): Max TRP and max EIRP is 23dBm and 43dBm for each band, respectively
Evaluate following perspectives:
-UL performance gain of option 3(23d+23dBm transmission).
-How much it has performance gain while there would be MPE issues 
-Effect on increasing the amount of interference caused by simultaneous 23 +23dBm transmission. 
-Confirm no MSD issues under assumption FR2 bands are synchronous and non-simultaneous Rx/Tx

	R4-2101283
	Consideration on inter-band UL CA RF requirements
	Intel Corporation
	Proposal 1: Max TRP and max EIRP should be per UE for inter-band UL CA.

Proposal 2: Emission requirements should be per UE for inter-band UL CA.

Proposal 3: P-MPR should be per UE and PHR should be per CC.

Proposal 4: MPR/A-MPR should be per band.

Proposal 5: For inter-band UL CA the power class is defined in the same way as intra-band CA when only one band active at a time. Each band should meet the corresponding power class requirements for that band.

Proposal 6: EIRP power sharing is feasible. For two bands with minimum peak EIRP x dBm for band 1 and y dBm for band 2, and x>y, if band 1 has x’ dBm and band 2 has y’ dBm actual Tx power in their corresponding beam peak directions, then the following inequality holds in principle and equality holds in full power mode.




	R4-2101374
	The MOP and Tx requirements for inter-band UL CA in FR2
	Xiaomi
	(will be discussed in [138] per proponent request)






Open issues summary
Sub-topic 4-1
Open discussion: Specify advantages and disadvantages of per UE limit for TRP and EIRP, and need for power sharing
Sub-topic 4-2
Open discussion: Specify advantages and disadvantages of per band limit for TRP and EIRP, and need for power sharing
Sub-topic 4-3
Agree/disagree: P-MPR should be per UE and PHR should be per CC 
Sub-topic 4-4
Agree/disagree: MPR/A-MPR should be per band
Sub-topic 4-5
Agree/disagree: EIRP sharing is feasible. For two bands with minimum peak EIRP x dBm for band 1 and y dBm for band 2, and x>y, if band 1 has x’ dBm and band 2 has y’ dBm actual Tx power in their corresponding beam peak directions, then the following inequality holds in principle and equality holds in full power mode.


Companies views’ collection for 1st round 
Open issues 
	Issue
	Advantage - Company Comments
	Disadvantage - Company Comments

	4-1-1: 
Adopt per-UE limit for TRP
	Intel:
Regulatory is a limit applicable to a device and UE has to meet the limit no matter what band is.
Huawei: it depends on regulation requirement on TRP. No limitation in FCC for TRP?
	Qualcomm:
1. Coexistence studies were performed per band. Per UE is not consistent with co-ex studies
FR2 is already UL limited. Per UE specification would only facilitate load balancing
OPPO: It relates to how regulation requires, and our understanding is that it is per-band.
Nokia
Regulatory limit is applied per band. 
Per UE limitation is about meeting MPE, which is a different issue.

	4-1-2: 
Adopt per-UE limit for EIRP
	MedkaTek:
For min peak EIRP:
(1) Align LTE/FR1 power class concept
(2) Similar power consumption and thermal level for specific power class, no matter it is under single-band operation or inter-band UL CA operation. 

Intel:
Regulatory is a limit applicable to a device and UE has to meet the limit no matter what band is.
vivo: max EIRP is much better aligned with regulatory if defined toapplied per UE.
Huawei: currently per UE is safe. But we are open to discuss on detail of regulation requirement and definition of EIRP.
Nokia: agree per band
	Qualcomm:
EIRP cannot be ‘shared’ effectively due to dependence on observation location.
Vivo:  EIRP cannot be added from different direction directly, this is the key problem. Current EIRP definition is not that clear for UE have multiple radiated direction. 
OPPO: It relates to how regulation requires, and our understanding is that it is per-band.
Nokia
Regulatory limit is applied per band. 
Per UE limitation is about meeting MPE, which is a different issue.
Given such a very low link budget for FR2, we should not reuse the FR1 power concept.

	4-2-1: 
Adopt per-band limit for TRP
	Qualcomm:
1. Configured power becomes very simple due to no power sharing
Improves UL throughput
Xiaomi: agree per Band
vivo: max TRP is applied per band is ok, for restricting the co-channel interference.
OPPO: It relates to how regulation requires, and our understanding is that it is per-band.
Nokia: agree per band
DOCOMO: Power control requirements may be simplified. Also, UE test may not be complicated.
	

	4-2-2: 
Adopt per-band limit for EIRP
	Qualcomm:
1. No need to deal with power sharing in EIRP domain
Improves UL throughput
Xiaomi: agree per Band
vivo: min peak EIRP can be applied per band to ensure the UL coverage individually.
OPPO: It relates to how regulation requires, and our understanding is that it is per-band.
DOCOMO: Power control requirements may be simplified. Also, UE test may not be complicated.
	



	Issue
	Options
	Company Comments

	4-3: 
P-MPR should be per UE and PHR should be per CC
	Agree
	Intel: P-MPR is used to meet MPE and MPE is measured with the unit of power density. Since the power is over entire frequency range, we think P-MPR is per-UE. 
vivo: However, this should be further clarified after per-UE EIRP can be clarified.
Huawei: PMPR is per UE. PHR is per CC defined by RAN1.

	
	Disagree
	Qualcomm: P-MPR that a UE applies may be band-specific, because the participating bands could be supported by different antenna modules.
OPPO: PMPR is connected with UE implementation. And more specific discussion is needed.

	4-4:
MPR/A-MPR should be per band
	Agree
	Intel: MPR/A-MPR may follow FR1 inter-band CA with two band UL where MPR/A-MPR is per-band.

	
	Disagree
	Qualcomm: While we agree with the concept, framework for simultaneous UL I FFS.
LG Electronics : Need more discussion(per UE)
Xiaomi: it will depend on whether EIRP is per band or per UE
OPPO: Could be discussed further for certain band combination and maybe connected with UE implementations.
Huawei: need to further study. 
Nokia: Need more analysis.

	4-5: 
Use this power sharing inequality:
For two bands with minimum peak EIRP x dBm for band 1 and y dBm for band 2, and x>y, if band 1 has x’ dBm and band 2 has y’ dBm actual Tx power in their corresponding beam peak directions, then the following inequality holds in principle and equality holds in full power mode.

	Agree
	Intel: The inequality works with our proposal 5 where for inter-band UL CA, PC is defined in the same way as intra-band CA when only one band active at a time.
Therefore, at a given time, only one UL band is active, i.e., x dBm for band 1. If a new min. peak EIRP x’ dBm ( x > x’) to be set for band 1, then there is room for band 2 at another time slot, i.e., y’ dBm for band 2. The inequality says the relationship between two bands across two different time instances. In theory, EIRP power sharing feasible.

	
	Disagree
	MediaTek:
For UE power sharing mechanism, we think no this hard limitation is better.
Qualcomm:
How is this inequality defined? For each grid point? Only at the peaks? Also, the inequality fails for x’=x and y’=y.

We do not see how EIRP sharing is not practical.
LG Electronics : 
It is based on one company’s proposal. We would like to discuss more options in next meeting.
vivo：Disagree
Huawei: We would like to discuss more options in next meeting.
Nokia: Need more analysis.
DOCOMO:
Thank you for the proposal, but we think we need to further sturdy if power sharing is needed or not before agreeing it. 
We understood that the scaling factor is introduced to address the difference of min peak EIRP between bands while max TRP is same.
Question is that though this inequality apply to min peak EIRP, are the actual transmission power, i.e., x’ and y’, limited by upper bound?
Verizon: FFS



CRs/TPs comments collection
N/A.
Summary for 1st round 

	Issue
	Per-band
	Per-UE
	Status Summary

	Max. TRP
	Qualcomm, Xiaomi, Vivo, Oppo, Nokia Docomo
See result of parallel discussion in [138] captured below

	Intel, Huawei (*) 
* depends on whether ‘No limitation in FCC for TRP?’
See result of parallel discussion in [138] captured below

	Further discussion in UL CA WF

	Max. EIRP
	Qualcomm, Xiaomi, Vivo, Oppo, Nokia, Docomo

	Vivo, Intel, Huawei (*)
* depends on regulators
	Further discussion in UL CA WF

	Min. peak EIRP
	Vivo
See result of parallel discussion in [138] captured below
	MediaTek
See result of parallel discussion in [138] captured below
	Further discussion in UL CA WF


.
	Issue
	Options
	Status Summary

	4-3: 
P-MPR should be per UE and PHR should be per CC
	
	Key issue for WF discussion:
Is this valid if configured power is per-band?:
PMPR is per UE. PHR is per CC defined by RAN1.


	4-4:
MPR/A-MPR should be per band
	Agree: Intel
Disagree: Qualcomm, LGE, Xiaomi, Oppo, Huawei, Nokia
	Proposal has no backing outside of proponent. No further action taken.

	4-5: 
Use this power sharing inequality:
For two bands with minimum peak EIRP x dBm for band 1 and y dBm for band 2, and x>y, if band 1 has x’ dBm and band 2 has y’ dBm actual Tx power in their corresponding beam peak directions, then the following inequality holds in principle and equality holds in full power mode.

	Agree: intel
Disagree: MediaTek, Qualcomm, LGE, Vivo, Huawei, Nokia, Docomo, Verizon
	Proposal has no backing outside of proponent. No further action taken.




Summary imported from [138] with revised 2nd round objectives:
	Issue
	Status summary 

	Issue 3-2-1: max. TRP
Per band definition for non-overlapping bands for TRP was majority view
	Recommendations for 2nd round: 
Continue discussion in UL CA WF with the assumption of per band for non-overlapping bands definition and address the questions on aggregated max TPR and how to handle non-overlapping bands keeping in mind that TRP is regulatory requirement in some countries

	Issue 3-1-2: Min peak EIRP

	Recommendations for 2nd round: 
Continue discussion in UL CA WF with the assumption of per band for non-overlapping bands definition and discuss the UE total power consumption issue, aggregated min peak EIRP definition and how to handle non-overlapping bands.



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

	#1
	WF on FR2 UEs that support inter-band UL CA 
	MediaTek



CRs/TPs
(none) 
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”






