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Introduction
This email discussion is for FR2 interband UL and DL CA.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA
· 2nd round: TBA

Topic #1: 9.4.2.1	Inter-band DL CA enhancements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Title
	Company
	Proposals / Observations

	R4-2109980
	On MRTD and CBM capability for inter-band DL CA
	Ericsson
	Observation 1: 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 2: a beam switch can be performed safely within the DL-UL guard (if properly dimensioned) for an MRTD = 3 us for the collocated inter-band CA scenario.

Observation 3: the impact of PDCCH interruptions claimed in the case of an MRTD up to 3 us for UEs not performing beam switching in the DL-UL guard is still not quantified. 

Proposal 1: Given the fact that beam switching can always be carried out in the GP, mandating an MRTD of 260 ns for the purpose of CBM for inter-band is not justifiable in view of the cost and complexity incurred for network deployment.

For the collocated case we propose that MTRD = BS TAE and that

Proposal 2: MTRD = 3 us for intra-band DL requirement for CBM capable UEs for collocated scenarios.

	R4-2109889
	Discussion on RX beam switch delay for FR2 inter-band DL CA
	NEC
	Proposal 1: RAN4 to agree on the RX beam switch value to be 150ns. 

	R4-2109450
	Inter-band DL CA for FR2
	Apple
	Proposal 1:		RAN4 shall capture in the specification the beam management type assumption per band groups as shown in Table 1.
Proposal 2:		The same EIS relaxation structure as for intra-band CA should apply to both bands of the band pair within the same frequency group for inter-band CA.
Proposal 3:	Following the same approach as for intra-band CA, EIS spherical coverage definition for inter-band CA with same frequency group based on CBM should not be defined.

	R4-2109539
	Discussion on UE capability supporting both IBM and CBM
	Samsung
	Observation 1:	a UE supporting both IBM and CBM is possible implementation.
Observation 2:	current signalling does not support a UE capability of both IBM and CBM.
Proposal 1:	add new enumerated value to beam management type in Rel-17 so that a UE can support both IBM and CBM, i.e., ENUMERATED {ibm, cbm, both}.

	R4-2110182
	UE capability of IBM and CBM
	Xiaomi
	Proposal 1: The UE capability signalling to indicate both of IBM and CBM are supported by UE per band combination should be introduced.
Proposal 2: When UE report CBM, it means the UE only supports CBM with single Rx chain and single antenna panel and inter-band DL CA need be treated as intra-band CA with the separation class.
Proposal 3: When UE report IBM, it means the UE only supports IBM but can’t support CBM due to the UE implementation.
Proposal 4: When UE report both of IBM and CBM, it means the UE supports CBM and IBM by separate RX chains and separate antenna panels, how to configure BM RS depends on network deployment.

	R4-2110435
	Further discussion on CBM&IBM for FR2 Inter-band DL CA
	ZTE Corporation
	In this paper, we give some further discussions on some issues.
Observation. Either IBM or CBM is supported in RAN2 signalling design.
Proposal 1. CBM and IBM should be explicitly indicated in the TP study and in the TS38.101-2 for FR2+FR2 band combination.
Proposal 2: New signalling should be introduced to support CBM and IBM simultaneously.

	R4-2109183
	Relaxation values of spherical coverage requirement for n257-n259
	NTT DOCOMO INC., Nokia, Nokia Shanghai Bell
	Observation 1: Breakdown of relaxation values for n260-n261 (i.e. 3.5 dB) is guessed as follow:
· 2.5 dB considering MBR and common spherical coverage
· 0.5~1.0 dB considering MBR
· 1.5~2.0 dB considering common spherical coverage
· 1.0 dB considering PSD

Observation 2: Regarding the MBS,n, n257 is the same as n261, and the gap between n259 and n260 is sufficiently acceptable by margin of relaxation value.
Observation 3: Regarding the PSD difference, that of spherical coverage requirements are much smaller than that of REFSENS requirements, so it is sufficiently acceptable by margin of relaxation value.
Observation 4: Regarding the common spherical coverage, difference between n257-n259 and n260-n261 is sufficiently acceptable by margin of relaxation value.
Observation 5: For FR2 inter-band CA with IBM, the impact by widening of the frequency separation should be clarified.
Proposal 1: The same relaxation values of spherical coverage requirement for n260+n261 (i.e. 3.5dB) should be applied to n257+n259.
Proposal 2: We should clarify ambiguous breakdown of relaxation values for n260-n261 to show why it cannot be reused as the relaxation values for n257-n259. 

	R4-2110822
	R17 FR2 Inter-band DL CA with IBM
	OPPO
	Observation 1:          The release independent condition for a band combination “CA configurations already defined in Rel-16” is ambiguous in interpretation.
Proposal 1:               It is proposed to clarify that the release independent condition for a different frequency group band combination based on IBM is that “the number of bands is two and UE channel bandwidth per operating band for CA already defined in Rel-16”.

	R4-2111370
	On Rel-17 inter band DL CA with IBM _FR2
	Huawei, HiSilicon
	Proposal 1: if new configurations are requested for CA with different frequency group, the relaxation requirements for Band configurations with different frequency group for IBM is defined as in Table 1.
	Band configurations
	Relaxation values for peak and spherical coverage EIS 

	CA_n258-n259
	4dB

	CA_n257-n260
	3.5dB






Proposal 3: for inter-band CA, single polarization for each band is assumed to define the Rx requirement.
Proposal 4: 3dB EIS requirement difference is required between single polarization and dual polarization architecture for each Band.

	R4-2108812
	Requirement framework for Inter-band CA with CBM
	Qualcomm Incorporated
	Proposal 1: The requirement framework for CBM UEs should apply to all band pairs, not just band pairs in the same frequency group.
Proposal 2: Any CBM inter-band CA requirement applies in both conditions: with the BMRS configured in the tested band, and with the BMRS configured in the non-tested band.
Observation 1: The REFSENS relaxation framework of intra-band CA is invalid for CBM UEs because it unjustifiably precludes multi-chain Rx implementations.
Observation 2: The side conditions for IBM REFSENS and EIS requirements are invalid for CBM UEs because it precludes single-chain Rx implementations. 
Observation 3: Neither the single-chain Rx architecture nor the multi-chain Rx architecture can be used as the sole reference architecture for deriving CBM UE requirements. A hybrid requirement structure must be adopted instead.
Observation 4: The IBM CA REFSENS requirement but with equal or similar PSD condition precludes neither the single chain nor the multi-chain CBM implementations.
Proposal 3: Adopt the inter-band IBM CA REFSENS requirement for CBM UEs, but with PSD difference in test condition that accommodates single-chain implementations
Observation 5: The IBM CA EIS spherical coverage requirement but with equal or similar PSD condition precludes neither the single chain nor the multi-chain CBM implementations. 
Proposal 4: Adopt the inter-band IBM CA EIS spherical coverage requirement for CBM UEs, but with PSD difference in test condition that accommodates single-chain implementations
Observation 6: The IBM ACS and IBB requirement framework precludes neither the single chain nor the multi-chain CBM implementations. 
Proposal 5: Adopt the inter-band IBM ACS and IBB requirement framework for CBM UEs.
Observation 7: The intra-band CA max input power requirement precludes neither the single chain nor the multi-chain CBM implementations. 
Proposal 6: Adopt the intra-band CA max input power requirement for CBM UEs.

	R4-2109009
	UE requirements for CBM
	Sony, Ericsson
	Observation 1: Both REFSENS and EIS spherical coverage with common spherical coverage is needed for CBM UEs to cover both single-chain implementation and multi-chain implementation. 
Observation 2: The test condition between CBM and IBM can be differed by the PSD condition in the single AoA test. 
Observation 3: FFS how to maintain equal PSD conditions for CBM UEs during the EIS test. 
Observation 4: For the purpose of setting minimum requirements for CBM-capable UEs, the definition of CBM with measurement “the only CC configured with RS” for RX beam management is fine, while RS measurements on different bands (serving cells) are likely to be configured since the beams can be different in the field.
Observation 5: The number of tests for CBM UEs may be reduced by only verifying the worst-case scenario.  
Observation 6: In case there is a limitation of the frequency separation of CCs in different bands supported by the UE for an advertised (supported) inter-band DL CA configuration, the capability of ’Fs_inter_CBM’ is needed.
Proposal 1: The CBM UE capability is applicable for all band combinations and the UE needs to report the supported BM type(s) to the network explicitly. 
Proposal 2: Adopt a unified requirement framework for CBM and IBM UEs. 
Proposal 3: the CBM UE should meet the minimum requirement on each CC when RS is configured on this CC and when no RS configured on this CC.
Proposal 4: Adding CBM requirement to the band combination of CA_n260-n261. 

	R4-2109540
	Discussion on CBM requirements of inter-band DL CA
	Samsung
	Proposal 1:	RAN4 confirms that multi-chain architecture is allowed CBM implementation.
Observation 1:	feasibility of CBM across different frequency group can be concluded as feasible.
Observation 2:	it is not feasible to only consider single chain as reference architecture for CBM.
Proposal 2:	jointly consider both single chain and multi-chain architectures so that the derived CBM requirements shall not be too stringent to exclude either single chain or multi-chain implementations for a band pair which is feasible for both implementations.
Proposal 2:	Down-select from following alternatives for EIS requirements of CBM:
	Alt1 (normalized equal PSD): CC1 and CC2 achieve sensitivity status simultaneously
	Alt2 (minimized PSD difference): when testing EIS of CC1, make sure CC2 throughput <100%TP

	R4-2109558
	View on Inter-band DL CA based on CBM within same frequency group
	MediaTek Beijing Inc.
	Proposal1: The typical architecture assumption to derive inter-band CA based on CBM requirement within same frequency range shall be based on single RF Chain.
Proposal2: Introduce ‘Fs_inter_CBM’ as UE capability to indicate the maximum frequency span between lower edge of lowest CC and upper edge of highest CC in FR2 inter-band CA based on CBM which UE can support. 
Observation: Operator can raise particular band combination demand of inter-band DL CA based on IBM directly, if network expect some UEs shall have capability to do independent beam management and each band of the UE achieve certain performance based on separated RF chains.

	R4-2109653
	Discussion on RF requirements for inter-band DL CA based on CBM
	LG Electronics Polska
	For inter-band DL CA with IBM
Proposal 1: Define relaxation value of 4dB for EIS spherical coverage for CA_n257A-n259A.
For inter-band DL CA with CBM
Proposal 2: Introduce ‘Fs_inter_CBM’ as UE capability to indicate the maximum frequency span between lower edge of lowest CC and upper edge of highest CC in FR2 inter-band DL CA based on CBM which UE can support.
Proposal 3: Consider UE RF architecture used for intra-band non-contiguous CA as reference to specify inter-band CA RF requirement within same frequency group based on CBM.
Proposal 4: Define EIS relaxation for inter-band DL CA within same frequency group based CBM regarding extension of frequency separation in intra-band non-contiguous DL CA.
Proposal 5: Not define EIS spherical relaxation in inter-band DL CA within same frequency group based on CBM.

	R4-2109655
	Discussion on CBM architecture and requirement
	vivo
	Observation 1: The multi-chain architecture does not always improve the performance of CBM, it can also cause problems that do not exist in single chain due to the different implementations.
Observation 2: For same frequency group, the multi-chain UE also can perform CBM by only activating one of the chains, and the performance gain of multi-chain is minor.  
Observation 3: For multi-chain architecture, the flexible implementation may break the correspondence between beams that CBM should have, which will cause the spherical coverage to fail to meet the requirement.   
Observation 4：For single-chain architecture, the response of the antenna is difficult to be consistent across the entire broadband, resulting in different beam patterns and common spherical coverage cannot always meet the requirement.  
Proposal 1: The single-chain architecture can be used as reference for same frequency group and the multi-chain can be considered for different frequency group.  
Proposal 2: The relaxation framework of CBM within same frequency group should base on the structure of intra-band non-contiguous CA, and the influence of beam squint should be captured. 
Proposal 3: For the CBM of multi-chain architecture, the spherical coverage should be specified.
Proposal 4: Even the CBM using single chain architecture, the spherical coverage requirement also should be specified.

	R4-2110183
	Rx requirements for inter-band DL CA with CBM
	Xiaomi
	Proposal 1: Fs_inter_CBM capability is necessary to allow low cost UE support inter-band DL CA with CBM and keep the flexibility of UE implementation and network deployment.
Proposal 2: For inter-band DL CA with CBM within the same frequency group, when the frequency span of configured all CCs is within the separation class, reused the requirement framework of intra-band non-contiguous CA as Table 2-1:
Table 2-1 EIS Relaxation for inter-band CA based on CBM
	Configured DL spectrum (MHz)
	 (dB)

	≤ 800
	0.0

	> 800 and ≤ 1400
	0.5

	> 1400 and ≤ 2400
	1.5


Proposal 3: The requirements for inter-band DL CA with CBM within the same frequency group through separate RX chains and separate antenna panels reuse the requirement framework of inter-band DL CA with IBM and consider additional relaxation X based on the relaxation of related inter-band DL CA with IBM as Table 2-2 and Table 2-3:
Table 2-2 EIS relaxation for inter-band CA based on CBM
	NR CA bands
	NR band
	ΔRIB,P,n (dB)

	CA_n257-n258
	n257
	Y+X

	
	n258
	Y+X


Table 2-3 EIS spherical coverage requirement relaxation for inter-band CA based on CBM
	NR CA bands
	NR band
	ΔRIB,S,n (dB)

	CA_n257-n258
	n257
	Y+X

	
	n258
	Y+X


Proposal 4: The requirements for inter-band DL CA with CBM between different frequency groups reuse the requirement framework of inter-band DL CA with IBM and consider additional relaxation X based on the relaxation of related inter-band DL CA with IBM.
Table 2-4 EIS relaxation for inter-band CA based on CBM
	NR CA bands
	NR band
	ΔRIB,P,n (dB)

	CA_n260-n261
	n260
	3.5+X

	
	n261
	3.5+X


Table 2-5 EIS spherical coverage requirement relaxation for inter-band CA based on CBM
	NR CA bands
	NR band
	ΔRIB,S,n (dB)

	CA_n260-n261
	n260
	3.5+X

	
	n261
	3.5+X




	R4-2110824
	R17 FR2 Inter-band DL CA within same frequency group based on CBM
	OPPO
	UE architecture
Observation 1:          For UE with shared hardware CBM, it can generate two beams with single beam codebook derived from one band and no adjustment can be done to the other band.
Proposal 1:               It is proposed to use e.g. “shared hardware CBM/separate hardware CBM” instead of “single beam CBM/ multi beam CBM” to avoid misunderstanding on the beam numbers that can be generated.
Observation 2:          For UE with separate hardware CBM, it can generate two beams with same or different beam codebooks for the two bands, however, the codebooks are derived from one band and mapping needs to be done for the two bands.
Observation 3:          The separate hardware CBM is not as flexible as IBM due to only one beam reference signal.
Observation 4:          For the shared hardware CBM, the supported inter-band CA within same frequency group might be restricted by the maximum receive BW limitation.
Observation 5:          For the separate hardware CBM, no restriction on the frequency separation of the band combination, but in reality this UE most likely can also support IBM.
Observation 6:          It is not clear in RAN4 whether UE is allowed to support both CBM and IBM and how to treat the corresponding requirements once it supports both.
Observation 7:          RAN2 Rel-16 only allow UE to report either CBM or IBM capability, but not both of them.
Proposal 2:               It is proposed to clarify in RAN4 whether UE is allowed to support both IBM and CBM capability, and whether both CBM/IBM requirements need to be met or only IBM requirement is enough.
Proposal 3:               It is proposed to consider both shared hardware CBM and separate hardware CBM implementations in requirement definition.
Observation 8:          Separate hardware CBM is more flexible but still facing some difficulties than shared hardware CBM, e.g. in generating spherical coverage.
Proposal 4:               It is proposed to define a superset requirement for both implementations and not differentiate them in testing or signaling.
2.2 REFSENS requirements
Observation 9:          Separate hardware CBM UE has difficulty in making two bands meet REFSENS simultaneously due to panel location difference.
Observation 10:        CBM within same freq group may face larger interference than IBM if follow the IBM testing approach.
Proposal 5:               It is proposed to choose either of following approaches:
· Approach 1: Testing CBM UE with intra-band non-contiguous approach with either define larger relaxation or REFSENS are not required to be met at the same direction.
· Approach 2: Testing CBM UE with inter-band IBM approach with either larger relaxation or setting the other band not under test with a lower power than spherical coverage.
Observation 11:        There are two approaches to apply the REFSENS relaxation, one is apply same for both bands, and the other is apply different values for each band.
Observation 12:        There is no REFSENS difference between bands in 28GHz group, and same relaxation can be applied to the bands in a band combination.
Proposal 6:               Same REFSENS relaxation is applied to both bands of a band combination within same freq group.
Proposal 7:               Further study whether same REFSENS relaxation can be applied to all bands within same freq group no matter which combination belongs to.
Observation 13:        Common spherical coverage requirement is challenge for CBM UEs since not be able to adjust 2nd beam as IBM can do and even more difficult for separate hardware CBM UE.
Proposal 8:               For common spherical coverage, larger relaxation comparing to IBM should be defined if specify this requirement for CBM.
2.3 Fs_inter
Proposal 9:               Introduce frequency separation class for inter-band combination within same freq group CBM UE similar as the Fs in intra-band non-contiguous CA.

	R4-2111169
	Discussion on FR2 inter-band DL CA with CBM
	Google Inc.
	Proposal 1: The single or shared RF chain and antenna panel architecture should be prioritized to derive CBM UE RF requirements.
Proposal 2: The REFSENS relaxations framework for FR2 inter-band DL CA within the same frequency group based on CBM shall follow intra-band non-contiguous DL CA scenario.
Proposal 3: The EIS spherical coverage requirements for FR2 inter-band DL CA based on CBM shall not be specified.
[bookmark: _Hlk71894383]Proposal 4: The Fs_inter_CBM should be introduced as UE capability.   



Open issues summary
Sub-topic 1-1: RX beam switch value
RAN4 needs to agree RX beam switch value, comment if you think 150ns is feasible and if not comment which value is.
Issue 1-1: the RX beam switch value is 150ns.
· Proposals
· Option 1: Yes
· Option 2: Some other value
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Qualcomm
	This parameter has previously been communicated to RAN1 as 200 ns. We prefer to not change that value.

	Xiaomi
	To Qualcomm: could you paste the LS Tdoc number? I can’t find it.

	OPPO
	Option 2, 200ns is preferred.

	NEC
	If it is already agreed in RF session, we are fine with it. Can QC please provide the reference for the LS.

	Huawei, HiSilicon
	Not sure whether we need to discuss this under this WI. FR2 beam switching speed has been discussed in Rel-15.

	Samsung
	Beam switching time is based on component and hardware capability rather than calculation based on CP. Prefer to align with previous value. We see 100ns in TR38.817-02 for same panel beam switch, but have not seen conclusions about beam switching time for cross panels. We also would like to know the reference for the mentioned 200ns. 
It is also preferred to align with the discussion in thread 146.

	Nokia
	If this parameter has been communicated to RAN1 then let’s go with that. QC the reference?



Sub-topic 1-2: IBM/CBM capability
Currently UE can indicate support for CBM or IBM but not both
Issue 1-2: Ask RAN2 to modify signalling so that UE can also indicate it supports both CBM and IBM for a certain CA configuration.
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Qualcomm
	We support the idea but we are not ready to talk to RAN2 yet.
We need to first discuss how the IBM-only and CBM-only requirements would apply to such a UE to ensure we do not overlook the more important details.

	MediaTek
	In principle, we are positive on Option1 (Yes), while a UE can pass both IBM and CBM requirements, respectively, it shall be allowed to do this kind of signaling. 

	Xiaomi
	Option1

	OPPO
	It depends on whether we can consider the UE that support IBM is also support CBM, if not then option 1, otherwise, option 2.

	Sony
	Yes

	Ericsson
	Not fully clear how the network would use this indication when configuring a UE with a CA configuration, that the UE meets CBM minimum performance in case BM RS is only provided on one CC in a collocated case? 

	LG Electronics
	Before send LS to RAN2, RAN4 need to clarify necessity to support both CBM and IBM for a certain CA configuration.

	ZTE
	Same view with LG. It may too early to ask RAN2 to modify signalling. How to implement in the RAN4 spec (CBM-only, IBM-only, CBM&IBM) need to be discussed.

	Huawei, HiSilicon
	Our understanding is, If a UE indicate support IBM, the UE autonomously support CBM. 
So we may not need to define a new component signalling, but inform RAN2 that if UE indicate IBM, it mean CBM and IBM both supported by UE.

	Samsung
	We support Option 1 (Yes).
Firstly we need make agreement in RAN4. And then it is better not to delay too much to enable the signaling within this release. It is not conflict with requirement discussion. Just as IBM and CBM in Rel-16, RAN2 enabled both capabilities but RAN4 only defined IBM requirements then.
About Huawei’s proposal, we fully understand but it will have NBC issue. The best choice is to add a new capability to support both IBM and CBM.

	Verizon
	Yes, in case if it is needed!

	DOCOMO
	We support option 1 if we can consider the UE that supports both CBM and IBM. Further discussion on CBM requirements is needed.

	Nokia 
	Option 1 is likely and preferred outcome but firstly we need to proceed a bit with CBM work. We should not send LS to RAN2 before we are certain that CBM is part of REL17.

	vivo
	It seems the current signaling method can only indicate either IBM or CBM, but if the CBM can be considered as a fallback mode of IBM, we prefer option 2. Otherwise, the option 1 is acceptable.


Sub-topic 1-3: CBM UE architecture
RAN4 needs to agree what is/are the architectures it needs to consider when defining CBM requirements. There is no point of discussing whether to define for example EIS spherical coverage or any other Rx requriement before this.
Issue 1-3: RAN4 will jointly consider both single chain (shared HW) and multi-chain (separate HW) architectures so that the derived CBM requirements shall not be too stringent to exclude either single chain or multi-chain implementations for a band pair which is feasible for both implementations.
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Qualcomm
	Yes, ‘jointly consider both’

	MediaTek
	Option2 (No). From our view, only “single chain (shared HW)” shall be considered for CBM requirement discussion. Based on this, if the evaluated achievable performance is not acceptable in the end, it also means that CBM is not a feasible/promising architecture for the particular band combination. Furthermore, operator can anyway raise demand on particular band combination based on IBM directly if need. 

	Xiami
	Option 2, the inter-band CA within the same frequency group with CBM can be defined different requirements based on UE implementation. The requirements for single chain follow the framework of intra-band CA. The requirements for multi-chain follow the framework of inter-band CA with IBM.

	OPPO
	Option 1 is preferred, i.e. only one requirement for CBM and whether single chain or multi-chain should be UE implementation choice.

	Sony
	Yes. The important thing is that the requirement should be agonistic to hardware implementations, and a set of unified requirements is preferred.  

	Ericsson
	Option 1.

	LG Electronics
	Preference is Option 2. In general, the existing requirements for inter-band CA and intra-band CA were specified with assumption of different structure for RF chain. Same principle needs to apply for inter-band CA within the same frequency group with CBM. 

	ZTE
	 Are we going to define one sets of requirements for both single chain and multi-chain?

	Huawei, HiSilicon
	We prefer option 1, but we need to configure it clearly that ‘jointly consider’ means both architecture need to be considered for its standard completeness, e.g. single chain for the same frequency group need to consider separation class UE capability.

	Samsung
	Support Option 1 (Yes, ‘jointly consider both’), agree with OPPO’s comment that it is up to UE implementation choice.

	Verizon
	Option 1

	DOCOMO
	As described in Issue 3-2, we don't understand the advantages of supporting CBM UE in NW for different frequency group.
When RAN4 jointly consider both single chain and multi-chain, we cannot see the demand currently if relaxation values are large and the allowed PSD is small.

	Apple
	We don’t see the feasibility or performance improvement when using multi-chain for CBM. However, we do agree that RAN4 requirements should take into account the possible implementations. Thus, we support Option 1

	Nokia 
	To us it seems that comments here are based on chosen architecture the company has. In our view it is fair to consider both architecture option when defining the requriements. Besides this would-be never-ending discussion otherwise.

	vivo
	Slightly prefer option 1, It is obvious that either single-chain or multi-chain cannot be simply chosen as reference architecture for CBM, but we still have some concerns about the multi-chain architecture being used for CBM within same frequency group.  In our understanding, the multi-chain UE may support three types of behavior:
a. IBM
b. CBM by activating only one of the RF chains
c. CBM by activating both of the RF chains but one of them behave like “blind”
For same frequency group, the multi-chain seems to has no obvious advantage over single-chain, but it will increase the complexity and consumption. In addition, the multi-chain UE may also can perform CBM by activating one of the RF chains which is similar to the single chain behavior in this case. So we think the same frequency group can choose single-chain as reference architecture while the multi-chain is used to make CBM between different frequency group feasible.  



Sub-topic 1-4: Fs_inter_CBM
RAN4 has discussed the necessity of Fs_inter_CBM several meeting. It would be time to conclude this discussion and move forward. This topic can be discussed independently from 1-3: CBM UE architecture as single chain (shared HW) will be supported by the specifications in any case.
Issue 1-4: Fs_inter_CBM capability is necessary to allow low cost UE support inter-band DL CA with CBM and keep the flexibility of UE implementation and network deployment.
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Qualcomm
	Option 2. No. Further discussion is required: 
1. Will this allow UEs to support some carriers’ inter-band spectrum and but not others because of limited frequency separation? This type of situation will cause devaluation of some spectrum relative to others.
2. What if the UE signal Fs_inter smaller than the gap between a band pair?
3. Will there be further capabilities to convey to the network that the UE can support Fs_inter in one part of the band pair but not another? (for example: UE could support all of n258 and the top part of n257, but not the bottom part of n258 and all of n257)
4. How would per band per band combination declaration of FS relate to FS_inter? Is FS still necessary?

	MediaTek
	Option1 (Yes). We share our view on Qualcomm’s questions:
1. “Will this allow UEs to support some carriers’ inter-band spectrum and but not others because of limited frequency separation?”
Reponse: Yes. UE can show clearly capability to network.
2. “What if the UE signal Fs_inter smaller than the gap between a band pair?”
Response: In this case, UE may not signal it can support that band combination based on CBM as firstly step.
3. “Will there be further capabilities to convey to the network that the UE can support Fs_inter in one part of the band pair but not another? (for example: UE could support all of n258 and the top part of n257, but not the bottom part of n258 and all of n257)
Response: I guess that I understand you question (#but maybe just typo of n257&n258), it’s a good question, and can be FFS. 
4. “How would per band per band combination declaration of FS relate to FS_inter? Is FS still necessary?”
Response: Even though there may be some technical relations, our preliminary view is still keep FS for per band, and use FS_inter_CBM for per band pair would be simpler.


	Xiaomi
	Support Option1 to make the UE with single chain could support inter-band CA with CBM. The UE should report Fs_inter_CBM capability simultaneously, when UE report CBM only, here CBM only means the band combination is only implemented by single chain.

	OPPO
	Option 1.

	Sony
	It is not clear to us if such a capability necessary. UE may anyway declare the supported band pairs, and it is our understanding that this capability would not be needed in this case. 

	Ericsson
	Unclear how this would be used. A UE indicating supporting a band ombination should preferably support all frequency separations of CC for the said combination.

	LG Electronics
	Support option 1.
The Fs_inter_CBM  is similar as the frequency span was already specified in intra-band non-contiguous DL CA in Rel-16.  For example of CA_n258-n261, with small value of Fs_inter_CBM, FR2 inter-band DL CA based on CBM can be supported as green blocks. Whole region of band in band pair for CBM is not necessary to be supported for the FR2 inter-band DL CA based on CBM. In other words, there can be more opportunities for the inter-band DL CA in industry.

[image: ]
For QC’s comment on devaluation of some spectrum relative to others, it was not considered when specifying the frequency span which UE can support in intra-band non-contiguous DL CA in Rel-16. 

	Huawei, HiSilicon
	We think it need to be introduced for single chain UE. Response to QC:
1. Will this allow UEs to support some carriers’ inter-band spectrum and but not others because of limited frequency separation? This type of situation will cause devaluation of some spectrum relative to others.
It will not cause devaluation of some spectrum, because UE indicates the separation to the network, not the specific frequency point. It devaluation happens for this capability, then we really need to consider DL-only separation class, because it means some spectrum could only be used as DL, that will really devaluation that spectrum.
2. What if the UE signal Fs_inter smaller than the gap between a band pair?
Then it means the UE can not support this band pair, CA will not configured to the UE by gNB. It is similar as intra-band CA separation class and DL_only separation class.
3. Will there be further capabilities to convey to the network that the UE can support Fs_inter in one part of the band pair but not another? (for example: UE could support all of n258 and the top part of n257, but not the bottom part of n258 and all of n257)
Why this further capability is needed? UE need first indicate Band combination and Band to the network, for example, CA_n257+n258 is already indicated, with Fs_inter, it is up to gNB configure which part spectrum to the UE, but the separation of this configured spectrum should align with UE’s capability in Fs_inter.
4. How would per band per band combination declaration of FS relate to FS_inter? Is FS still necessary? 
It is clearly stated in TS 38.101-2, FS is used for intra-band NC CA, why FS is not necessary?

	Samsung
	It seems further technical discussion is needed. We would like to ask a question to the group, is there any feasibility issue for a single RF chain CBM UE to support inter-band CA with CCs supporting all the spectrum range of each band based on existing frequency separation class of each band? Assuming performance degradation is allowed such as beam squint etc.

	Verizon 
	Further clarification is needed!

	Apple
	We are open to define this capability if most companies consider it as necessary. However, we have a question for clarification: Since the requirement is defined to support the maximum separation, what would be the impact for the requirement, when signalling a Fs_inter_CBM smaller to the maximum frequency separation?

	Nokia
	Support Samsung’s comment. Can companies provide evaluation on how much REFSENS degradation is needed to support let’s say n257+n258 and/or n259+n260. Preferably not just a number but real technical analysis. How about also n228+n259?

	vivo
	Option 1, For single-chain architecture, the Fs,inter_cbm is necessary due to the limitation of hardware which is similar to the intra-band CA. For multi-chain architecture, it seems impossible to perform CBM across wide spectrum arbitrarily and the Fs,inter_cbm is also helpful to indicate the max span that UE can support. In addition, the Fs has been used in FR2 intra-band NC CA and the devaluation of spectrum was not considered.



Sub-topic 1-5: CBM and IBM Indication
Issue 1-5: CBM and IBM should be explicitly indicated in the TP study and in the TS38.101-2 for FR2+FR2 band combination.
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Qualcomm
	FFS. It depends on the final shape and form of the Rel-17 CBM interband CA requirements.

	MediaTek
	Option 1 (Yes). While the requirement is defined based on IBM or CBM, then clearly shows it in requirement directly is helpful without ambiguous. 

	Xiaomi
	FFS, maybe RAN4 need define the requirements for each band combination based on IBM and CBM, whether the UE support CBM, IBM or both depends on UE implementation, there is no need  to indicate IBM or CBM for each band pair.

	OPPO
	Option 1 if the band combination is intended to be only defined for certain BM, otherwise, both BM could be defined and depends on UE choice to implement.

	Sony
	FSS.

	Ericsson
	What does this mean? The applicability of the requirement for a band combination will be stated, presumably. But as said many times before, the gNB should not have to look in any RAN4 specs to figure out the UE capability.

	LG Electronics
	FFS 

	ZTE
	Option 1. Same view with MTK. 

	[bookmark: OLE_LINK17][bookmark: OLE_LINK18]Huawei, HiSilicon
	FFS

	Samsung
	Share similar view as Xiaomi. If there is not any limitation for UE to support IBM, CBM or both for any band combination, then Option 2, otherwise Option 1 can be considered.

	Verizon
	Further clarification is needed!

	DOCOMO
	FFS.

	Nokia
	FFS

	vivo
	Option 1, the CBM and IBM are quite different.



Sub-topic 1-6: REFSENS based on single polarization
Issue 1-6: For inter-band CA, single polarization for each band is assumed to define the Rx requirement and 3dB EIS requirement relaxation is required between single polarization and dual polarization architecture for each Band.
· Proposals: 
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Qualcomm
	No.
The impact on UE demodulation performance when it has only a single pol. receiver is not clear if the gNB uses frequency diversity schemes in addition to dual pol transmit. We do not want to revisit demod assumptions and requirements just for this feature. Moreover, we are not supportive of further dilution of requirements. 
Note that the demod impact exists in the UL direction also for TE – for this reason it is agreed elsewhere that TE should have dual pol Rx for OTA demod of UL.

	MediaTek
	We are not clear about the proposal and background. Can proponent further clarify it?

	OPPO
	For clarification, is TE now can support testing FR2 requirements based on dual polarization simultaneously? According to 38521-2 Annex k.1.4 it seems RAN5 testing EIS based on per polarization each time then average them. 
The proposal brought here actually is about the baseline of defining the requirements, previously diversity gain is assumed in calculation, and however, testing was not two polarizations simultaneously. Maybe now single polarization deserves to be considered.
Therefore, ok with Option 1.

	Sony
	No.

	Ericsson
	No

	LG Electronics
	No
When deriving RFSENS in Rel-15, diversity gain of 0dB was assumed. Therefore, 3dB relaxation is not necessary on the REFSENS even though based on single polarization. 

	Huawei, HiSilicon
	Option 1. 
To MTK, currently the FR2 Refsens on each Band is assumed with 2 polarizations, Refsens calculation assumes UE can receive the power projected to each polarization, thus all power could be received. But For inter-band CA, for 2Bands, if UE need to support 2 polarizations for each Band, and active simultaneously, it will need 4 sets of processing chains, that is 2 for each Band. So we would like to know, if for a CA Band combination, UE is allowed to indicate MIMO as 1 layer for each Band, whether it is possible for UE to assume with 1 polarization for each Band for inter-band CA?
To LGE, if only one polarization for each band is considered, compared with 2 polarizations, Refsens would be 3dB lower, this is because the current EIS metric in RAN5 spec has a half factor, which is:
EIS = 2*[1/EIS(PolMeas= PolLink=)+1/EIS(PolMeas= PolLink=)]-1

	Samsung
	Current framework excludes this per-polarization inter-band CA implementation. For better flexibility of UE design, we are also okay with Option 1. How to address this issue could be further discussed.

	Verizon
	Option 2

	DOCOMO
	Option 2

	Nokia
	Option 2

	vivo
	We need further discussion about how to capture the requirement of single-polarization implementation.



Sub-topic 1-7: MRTD for FR2 inter-band DL CA for CBM capable UEs
[bookmark: _Hlk72313643]Issue 1-7: MRTD for FR2 inter-band DL CA for CBM capable UEs
· Proposals: 
· Option 1: MRTD = 3 us for inter-band DL requirement for CBM capable UEs for collocated scenarios.
· Option 2: Do not define any requirements for CBM UEs for FR2 inter-band CA
· Option 3: Introduce UE capability to support MRTD = 260ns and MRTD = 3us 
· Option 4: MRTD = 260ns 
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Qualcomm
	We do not think UE RF is the right forum to make agreements on MRTD. In our view there may be RRM impact and it is better discussed by the subject matter experts (baseband session). Only option 4 is possible without considering 38.133 impact.

	MediaTek
	Agree with Qualcomm, RRM room may be a better place for discussion.

	Xiaomi
	It should be discussed in RRM session.

	OPPO
	RRM session to handle this.

	Ericsson
	It has been stated that MRTD = 260 ns is needed (and reiterated by Qualcomm). The following question has been discussed in the past
‘What is the impact on the DL throughput due to PDCCH interruptions in case of non-co-location and an MRTD up to 3 us’, 
presumably for UEs not performing beam switching in the D-U guard period, but is still without answer. 
If ‘only’ a matter of RRM then we can assume that an MRTD = 3us does not affect the RF requirements for CBM-capable UEs (i.e. DL performance at the input power required).

	LG Electronics
	It needs to be discussed in RRM session.

	ZTE
	It needs to be discussed in RRM session.

	Huawei, HiSilicon
	We prefer Option1. This requirement have much impact on RF requirmeents, we could discuss, but we agree this topic may need BB session decision. 

	Samsung
	RRM session to handle this.

	Verizon 
	This should be discussed in RRM

	Apple
	Option 4. However, we think that the MRTD topic should be discussed in the RRM session.

	Nokia
	RRM session

	vivo
	RRM session to capture this issue is more suitable.



Companies views’ collection for 1st round 
Open issues 
Comment directly below each topic.
CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	
	
	Comments collection

	R4-2108914
	TP to TR 38.851 Applicability of CBM IBM for different CA configurations
	Nokia, Nokia Shanghai Bell
	Company A
Company B

	R4-2108910
	CR to 38.307 to add interband CA R16 CATF
	Nokia, Nokia Shanghai Bell, NTT DOCOMO
	

	R4-2108911
	CR to 38.307 to add interband CA R17 CATA
	Nokia, Nokia Shanghai Bell, NTT DOCOMO
	

	R4-2109787
	Introduction of FR2 DL CA_n257+n259 and CA_n258-n260
	Nokia, Nokia Shanghai Bell, NTT DOCOMO, INC.
	

	R4-2108812
	Requirement framework for Inter-band CA with CBM
	Qualcomm Incorporated
	Moderator: Draft CR in Annex
Apple: We are not ok to remove the following sentence: The requirements in the following clauses are only applicable to inter-band CA with IBM type.




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

	Sub-topic #1-1
RX beam switch value is 150ns.
	Qualcomm clarifies that this parameter has previously been communicated to RAN1 as 200 ns.
Tentative agreements:
RX beam switch value is 200 ns.
Recommendations for 2nd round:
Qualcomm presents the reference and value is confirmed and then RF decision is communicated to RRM session.

	Sub-topic #1-2
IBM/CBM capability
	Almost unanimously companies supported the idea that UE can report it supports both CBM and IBM unless if it is decided that IBM UE always supports also CBM. However companies felt it is too early to send LS to RAN2. 
Tentative agreements:
RAN4 asks RAN2 (later) to develop signaling for a case that UE supports both IBM and CBM, unless if in further RAN4 discussions it is concluded that IBM UE always supports also CBM.
Recommendations for 2nd round:
None

	Sub-topic #1-3
CBM UE architecture
	Most (11) of the companies prefer to define requirements so that both single chain and multi chain architectures are possible while three companies consider that requirements should be based on only single chain architecture. 
Tentative agreements:
RAN4 agrees to define CBM requirements in such manner that both single chain and multi chain architectures are possible.
Recommendations for 2nd round:
WF assigned to Qualcomm.

	Sub-topic #1-4
Fs_inter_CBM

	More companies support than are definitely against. However there were many hesitating the necessity and would like to see a study if there are feasibility issues for a single RF chain CBM UE to support inter-band CA with CCs supporting all the spectrum range of each band based on existing frequency separation class of each band? Assuming performance degradation is allowed such as beam squint etc.
Tentative agreements:
Companies will provide feasibility studies for next meeting for a single RF chain CBM UE to support inter-band CA with CCs supporting all the spectrum range of each band based on existing frequency separation class of each band. Assuming performance degradation is allowed such as beam squint etc. 
If these studies show that it is not feasible that CBM UE supports inter-band CA with CCs supporting all the spectrum range of each band then RAN4 agrees to introduce Fs_inter_CBM.
Recommendations for 2nd round:
None

	Sub-topic #1-5
CBM and IBM Indication 
	Most of the companies think it is premature to have a decision. For example following point was raised: RAN4 need define the requirements for each band combination based on IBM and CBM, whether the UE support CBM, IBM or both depends on UE implementation, there is no need  to indicate IBM or CBM for each band pair.
Tentative agreements:
None
Recommendations for 2nd round:
None

	Sub-topic #1-6
REFSENS based on single polarization
	Majority (8) of the companies do not agree that single polarization for each band is assumed to define the Rx requirement and 3dB EIS requirement relaxation is required between single polarization and dual polarization architecture for each Band while three supports it. Two companies need more information
Tentative agreements:
None
Recommendations for 2nd round:
None

	Sub-topic #1-7
MRTD for FR2 inter-band DL CA for CBM capable UEs
	Clear majority do not want to discuss MRTD related issues in RF room
Tentative agreements:
MRTD/MTTD is not discussed in RF room.
Recommendations for 2nd round:
None




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	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)


Topic #2: 9.4.2.2 	Inter-band UL CA
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Title
	Company
	Proposals / Observations

	R4-2109656
	Discussion on FR2 inter-band UL CA
	vivo
	Observation 1: The multi-beam simultaneous transmission will increase the risk if the “per band” apply to max EIRP.

Observation 2: To ensure the common spherical coverage meets the 50% requirement, 2dB relaxation of each band is needed. 
Proposal 1: The “per UE” EIRP in multi-CC/Beam scenario can be clarified as the sum of the EIRP of all respective CCs/Beams in a certain direction, which can be express as:



Proposal 2: The UE does not need to meet the min peak EIRP simultaneously in the same direction.
Proposal 3: The relaxation for min peak EIRP of n257-n259 can be [4] dB each band. 
Proposal 4: The spherical coverage relaxation value for n257-n259 UL CA should be 4 dB of each band (PC3).

	R4-2109010
	UE UL CA requirements based on IBM
	Sony, Ericsson
	Observation 1: The PCMAX is defined at different reference plane than EIRP, which may create issues especially when the beams point towards different directions for UL inter band CA operation.
Proposal 1: Specify max EIRP as per band with PC1: max EIRP of each band set to 55 dBm, and PC3/4: max EIRP of each band set to 43 dBm.
Proposal 2: The min peak EIRP for the two bands should be achieved simultaneously in the same direction.  
Proposal 3: Specify min peak EIRP as per band with relaxed requirement compared to single-CC, i.e., n257=22.4-X dBm, n259=18.7-Y dBm, where X = Y = 2.5 dB. 
Proposal 4: A 2.5 dB relaxation factor for each CC is proposed for the UL spherical coverage requirement for CA_n257-n259. 

	R4-2109330
	Definition of FR2 EIRP and spherical coverage for ULCA non-overlapping bands n257 and n259
	Qualcomm Incorporated
	Proposal 1: For non-overlapping bands specify the max EIRP limit as per band, with max EIRP limit of each band set to 43 dBm (PC3/PC4) and 55 dBm (PC1). 
Proposal 2: RAN4 to discuss the network performance benefit of defining separate relaxation values X and Y for both inter-panel and intra-panel transmission cases.
[bookmark: _Hlk71899778]Proposal 3: Applicable Min EIRP relaxation values X and Y shall depend on the activation status of the participating CA bands
Proposal 4: The following terms must be quantified to obtain the individual n257 and n259 EIRP relaxations for ULCA CA_n257-n259:
· MBR
· Degradation for multi-band to PA-PA interaction
· EIRP Common coverage relaxation

	R4-2109559
	View on Inter-band UL CA based on IBM within different frequency groups
	MediaTek Beijing Inc.
	Proposal1: For max EIRP, define “per band” for “Inter-band UL CA based on IBM within different frequency groups“.
Proposal2: For inter-band UL CA n257+n259, the min peak EIRP relaxation value compared to single-CC is 7 dB.
Proposal3: For inter-band UL CA n257+n259, the spherical EIRP relaxation value compared to single-CC is 7 dB.

	R4-2109654
	Discussion on RF requirements for inter-band UL CA based on IBM
	LG Electronics Polska
	Proposal 1: Specify max EIRP as per UE for inter-band CA based on IBM for n257A-n259A.
Proposal 2: Specify Min Peak EIRP as per band with relaxed requirement compared to single CC not taking diversity gain and taking MBR into account for inter-band CA based on IBM for n257A-n259A.
· n257=22.4-X dBm , X = 3+0.7(MBR)
· n259=18.7-Y dBm,  Y = 3+0.5(MBR)
Proposal 3: Specify Spherical coverage requirement as per band with relaxed requirement compared to single CC not taking diversity gain and taking MBR into account for inter-band CA based on IBM for n257A-n259A.
· n257=11.5-X dBm , X = 3+0.7(MBR)
· n259=5.8-Y dBm,  Y = 3+0.5(MBR)

	R4-2109788
	On FR2 inter-band UL CA for different frequency group based on IBM
	Nokia, Nokia Shanghai Bell
	Observation 1: UL CA of n257 and n259 based on IBM is the only band combination proposed in WID.
Proposal 1: Max EIRP for FR2 inter-band CA based on IBM between different frequency groups is proposed to be “per band with max EIRP limit of each band set to 43 dBm (PC3/PC4) and 55 dBm (PC1).”
Proposal 2: UL CA relaxation ΔTIB,P,n is specified for the minimum peak EIRP requirement. ΔTIB,P,n shall be CA band combination specific.
Proposal 3: MBR shall be include in the total UL CA relaxation value, ΔTIB,P,n .
[bookmark: _Hlk71899813]Proposal 4: ΔTIB,P,n shall be ΔRIB,P,n -1 dB
Proposal 5: UL CA relaxation ΔTIB,S,n is specified for the EIRP spherical coverage requirement. ΔTIB,S,n is CA band combination specific.
Proposal 6: MBR shall be include in the total UL CA relaxation value, ΔTIB,S,n .
Proposal 7: ΔTIB,S,n shall be ΔRIB,s,n -1 dB.
Proposal 8: Output power dynamics, Transmit signal quality, Output RF spectrum emissions and Beam correspondence for inter-band CA is specified per band for inter-band CA.
It is proposed to use the attached Annex to draft a CR of this feature.
Proposal 9: TP to TR 38.851 is proposed in Annex.

	R4-2110184
	Tx requirements for inter-band UL CA between different frequency groups based on IBM
	Xiaomi
	Proposal 1: max EIRP should be specified per band with limit of each band set to 43 dBm (PC3/PC4) and 55 dBm (PC1). 
Proposal 2: Max TRP should be specified per band with limit of each band set to 23 dBm (PC3/PC4) and 35 dBm (PC1)
Proposal 3:  ΔTIB,P,n = 3dB and ΔTIB,S,n= 3dB for CA_n257-n259.
Proposal 4: In additional, MPR, AMPR, Output RF spectrum emissions and beam correspondence could reuse the requirements of single CC operation for inter-band UL CA between different frequency groups for IBM.

	R4-2110434
	Discussion on Max EIRP limit for FR2 ULCA
	ZTE Corporation
	Proposal: For UE supporting inter-band UL CA, per band with max EIRP limit of each band set to 43 dBm (PC3/PC4) and 55 dBm (PC1) can be applied. 

	R4-2110825
	R17 FR2 Inter-band UL CA
	OPPO
	Observation 1:          Max EIRP/TRP are regulation requirements that is not defined by 3GPP, what 3GPP can do is to follow the inter-band UL CA regulatory requirements if there is any.
Observation 2:          If there is no such inter-band UL CA regulatory requirements, what can be relied on is the existing single band regulatory requirements.
Proposal 1:               If there is no inter-band UL CA regulatory requirements, it is proposed to follow single band regulatory requirements, i.e. Max EIRP/TRP are per-band defined.

Observation 3:          The factors like relaxation to meet common spherical coverage requirements, and multi-band relaxations also exist in inter-band UL CA.
Observation 4:          2dB relaxation is needed to meet the common spherical coverage requirements in DL, and similar in UL.
Observation 5:          More than 0.5dB relaxation is needed according to the multi-band relaxation differences between n257+n259 and n260+n261.
Proposal 2:               It is proposed to define 2.5dB relaxation for min peak EIRP of each band in n257+n259 compared with single band requirements.



Open issues summary
Sub-topic 2-1: Max EIRP
Approved WF from last meeting 
· Options
· Option 1: per UE 
· Option 2: per band with max EIRP limit of each band set to 43 dBm (PC3/PC4) and 55 dBm (PC1). 
· Option 3: per band but the max EIRP limit for overlapping bands where the UL of both bands are in the over lapping region needs to be discussed further. 
· Agreement:
· For current scope, i.e., IBM between different frequency group, down-select from option 1 and option 2 in RAN4#99 meeting

Issue 2-1: Max EIRP
· Proposals
· Option 1: per UE
· Option 2: per band with max EIRP limit of each band set to 43 dBm (PC3/PC4) and 55 dBm (PC1).
· Recommended WF
· TBA

	Company
	Comments

	Qualcomm
	Option 2: per band with max EIRP limit of each band set to 43 dBm (PC3/PC4) and 55 dBm (PC1). 

	MediaTek
	Option 2: per band with max EIRP limit of each band set to 43 dBm (PC3/PC4) and 55 dBm (PC1).

	Xiaomi
	Option 2: per band with max EIRP limit of each band set to 43 dBm (PC3/PC4) and 55 dBm (PC1).

	OPPO
	Option 2.

	Sony
	Option 2: per band with max EIRP limit of each band set to 43 dBm (PC3/PC4) and 55 dBm (PC1).

	Ericsson
	Option 2.

	LG Electronics
	Prefer Option 1, however, if per-band has no problem in FCC regulation, we’re fine with option 2.

	ZTE
	Option 2.

	Samsung
	Option 2: per band with max EIRP limit of each band set to 43 dBm (PC3/PC4) and 55 dBm (PC1).
Based on principle of regulation, it is not necessary to define aligned max EIRP requirement for L+L, L+H, H+H for future proof. So Option 2 is acceptable for L+H.

	Verizon
	Option 2

	DOCOMO
	Option 2. But, don't forget that this is a discussion on CA based on IBM with different frequency group.

	Apple
	Option 2

	Nokia
	Option 2: per band with max EIRP limit of each band set to 43 dBm (PC3/PC4) and 55 dBm (PC1).

	vivo
	We prefer option 1 because of the concern about risk of RF exposure and we believe the “per UE” concept is better to describe the multi-beam transmission scenario, However, considering the current status and the reply from regulator, the option 2 is also acceptable for us.



Sub-topic 2-2: Min EIRP
Approved WF from last meeting 
· Options
· Option 1: per band with relaxed requirement compared to single-CC, i.e., n257=22.4-X dBm, n259=18.7-Y dBm. The value of relaxation (e.g., X, Y) can equal the MBR.
· Option 2: per band with 3dB relaxed requirement compared to single-CC
· Option 3 (revision of option 1): per band with relaxed requirement compared to single-CC, i.e., n257=22.4-X dBm, n259=18.7-Y dBm, value of X and Y for FFS)
· Option 3-1: X and Y is 2.5dB 
· Option 3-2: X and Y is 3dB + MBR 
· Option 3-3: X and Y FFS
· Agreement:
· per band with relaxed requirement compared to single-CC, i.e., n257=22.4-X dBm, n259=18.7-Y dBm, value of X and Y for FFS
Issue 2-2-1: Value of X
· Proposals 
· Option 1: X and Y shall depend on the activation status of the participating CA bands
· Option 2: ΔTIB,P,n shall be ΔRIB,P,n -1 dB
· Option 3: Consider “total UE power concept + relaxation due to inter-band CA operation (include MBR etc.)”, and X is FFS.
· Option 4: Other
· Recommended WF
· TBA

Issue 2-2-2: Value of Y
· Proposals 
· Option 1: X and Y shall depend on the activation status of the participating CA bands
· Option 2: ΔTIB,P,n shall be ΔRIB,P,n -1 dB
· Option 3: Consider “total UE power concept + relaxation due to inter-band CA operation (include MBR etc.)”, and Y is FFS.
· Option 4: Other
· Recommended WF
· TBA

	Company
	Comments

	
	

	Qualcomm
	We are proponents for Option 1, but we are open to further technical discussion.
For option 1: 
We start off by noting that FR2 deployments seem to be strongly UL limited, so power reductions must be considered carefully.
We would like to clarify our proposal that we think X and Y needs to be significant only when both bands happen to be using the same panel and are scheduled for concurrent transmission. When they are using different panels, or if transmission occasions do not overlap, something like option 2 would work (X and Y could be smaller).
IF X and Y were adopted based only on the same-panel concurrent-transmission assumption, X and Y may take on large enough values to make the feature unattractive.
For option 2, our concern is that it does not account for multi-band PA-PA interaction for concurrent transmission from the same panel, which was not a concern for DLCA. So assuming delta(T) is a smaller version of delta(R) is not justifiable (yet).


	MediaTek
	Issue 2-2-1: Value of X & Issue 2-2-2: Value of Y
As a proponent of Option 3. 
We wanna highlight that this is “UL” CA (#UE Tx). For LTE/FR1. While we define a UE power class (ex: PC2 =26dBm),  no matter how many UE Tx chains are active because of different operation scenarios, the total conductive power of the UE won’t beyond the UE power class conductive power definition. Hence, we think for FR2, the concept shall be leveraged. And then, we can have a clear picture on UE power consumption and thermal issue etc based on which UE power class is applied.
Hence, we’d like to raise extra “total UE power concept” for inter-band UL CA discussion, compared to inter-band DL CA discussion.

	Xiaomi
	Option2, the requirements only apply to inter-band UL CA for two bands between different frequency groups based on IBM.


	OPPO
	Option 4, X=Y=2.5dB.

	Sony
	X=Y= 2.5 dB is our proposal and we think the values are feasible (this may also align with ΔRIB,P,n -1 dB to our understanding), but we are open for further discussion. 

We think the uplink relaxation factors should include at least 1. MBR and 2. commo beam direction mismatch for peak EIRP. Additionally, 3. other possible factors due to the inter band CA transmission (e.g. PA-PA interaction as mentioned in R4-2109330). 
· The former two factors have been defined in the DL relaxation factor and thus should be re-used (ΔRIB,P,n -1 dB). 
· The third factor may need some further study. We note that roughly 1 dB MBR was included in ΔRIB,P,n  so there are some margins. 

	LG Electronics
	Support option 4.
minimum peak EIRP of single CC + relaxation due to inter-band CA operation 
· relaxation due to inter-band CA operation
· 3dB relaxation taking implementation of single polarization per band compared to dual polarization of single CC, plus
· MBR(multi-band relaxation) 

	Huawei, HiSilicon
	Further discussion is needed between option 1 and other options. Echo to QC:
If we consider the test would be single AOA, it means each measurement direction would be the same for both bands, is that possible for UE transmit signal from different panel, we mean under the test environment? From minimum requirement perspective, maybe the requirement is based on same panel assumption. We are open to discuss.
To LGE, why for UL CA, we consider of single polarization, but for DL we need to mandate dual polarization assumption? Considering FR2 antenna design, do you think the UL and DL polarization assumption need to be aligned?

	Samsung
	Option 4, we believe the value of X and Y at least should be no less than 3dB+MBR. Further study based on technical points from companies are expected. Some relaxation items may be absorbed but the final total relaxation is expected to be less than 3dB + MBR. As a minimum requirement, it does not make sense to derive the requirement based on the assumption that UE need sacrifice power consumption too much compared with conductive CA when component carrier number increases.

	DOCOMO
	We prefer option 2, but we also accept further discussion. We can select to decrease or increase the relaxation if it is needed.
In our understanding, MBR can be reused, and we don't need to consider PSD on the discussion for UE. Also, if requirement for max peak EIRP is defined as per band, option 3 is unnatural.

	Nokia
	Total UE power concept is not applicable to FR2 UL CA, as the main purpose of it was for SAR compliance. The power limitation is for TRP in FR1 and EIRP in FR2, thus we need to be careful to simply applying FR1 concept as it is to FR2. You do not necessarily consume power and produce heat to achieve a higher EIRP.
We agree with Qualcomm regarding UL limitation. The current minimum peak EIRP and spherical coverage requirement together with various relaxations in the current spec has a poor link budget in uplink. Overall network performance impact by the further uplink transmit power reduction needs to be resolved somehow.

	vivo
	Issue 2-2-1: Prefer option 1. As for option 2, compare to DL CA, the PSD imbalance may not be needed for UL and this is the reason for the 1dB relaxation value, but we notice that for UL, there are some issues that do not exist in DL, i.e., reverse IMD, which may require the larger relaxation, so the relaxation may not enough if reducing ΔRIB,P,n by 1 dB. As for option 3, we agree that the power consumption and thermal should be considered like the total UE power concept, but the relaxation need more discussion.
Issue 2-2-2: Option 1 and same reason as above.



Sub-topic 2-3: Spherical coverage
Approved WF from last meeting 
· Options
· Option 1: EIRP spherical coverage requirement is specified per band, while allowing the relaxation per CA band combination.
· Option 2: EIRP spherical coverage requirement is specified per band, while allowing 3 dB relaxation per band.
· Option 3: Other 
· Option 3-1: relaxation as 2.5dB
· Option 3-2: relaxation as 3dB + MBR
· Agreement:
· Common spherical coverage requirement shall be defined for inter-band UL CA as that in downlink CA
· EIRP spherical coverage requirement is specified per band rather than per UE, while the relaxation value per CA band combination is FFS.
Problem here is that proposed relaxation values range from 2.5 to 7 dB.

Issue 2-3: The following terms must be quantified to obtain the individual n257 and n259 EIRP relaxations for ULCA CA_n257-n259 
•	MBR
•	Degradation for multi-band to PA-PA interaction
•	EIRP Common coverage relaxation 
•       Total UE power concept
Proposals 
· Option 1: Yes
· Option 2: No
· Option 3: Other
· Recommended WF
· TBA

	Company
	Comments

	
	

	Qualcomm
	Option 3: Other. We are ok with the first 3 items: MBR, PA-PA interaction and common coverage relaxation.
At some point we must consider when the feature becomes self-defeating because of large X and Y. ‘Total UE power concept’ is a UE implementation consideration and may not be useful to incorporate in the spec based on hand-held UE alone.

	MediaTek
	Option 1: Yes. It’s a good starting point. 
Firstly, this is for min requirement discussion, commercial UE always can have own judgement to have much better performance in the end, no matter X and Y are large or not. There are different pros/cons among different UE own judgements.
Secondly, we think leverage LTE/FR1 total UE power concept to FR2 to make standard concept consistent is important.

	OPPO
	Option 1 as starting. And for clarification of the total power in FR2 CA, is this trying to define a new power class for CA as a total power limitation?

	Sony
	Similar to our comments to issue 2-2. We think the first three factors (MBR, PA-PA interaction and common spherical coverage) can be considered, where the MBR and common spherical coverage have been considered in the DL and thus the value should be re-used. 
However, it is unclear how the “total UE power concept” would work.

	Ericsson
	The total power concept is unclear.

	LG Electronics
	Support option 3.
EIRP spherical coverage requirement of single CC + relaxation due to inter-band CA operation 
· relaxation due to inter-band CA operation
· 3dB relaxation taking implementation of single polarization per band compared to dual polarization of single CC, plus
· MBR(multi-band relaxation) 

	Samsung
	Agree with Option 1 as starting point, though the relaxation values may not be linearly summed finally.

	DOCOMO
	We support option3. The following terms must be quantified. 
•MBR、•EIRP Common coverage relaxation 、(•Degradation for multi-band to PA-PA interaction, if it is needed)

	Nokia
	Total UE power concept is not applicable to FR2 UL CA, as the main purpose of it was for SAR compliance. The power limitation is for TRP in FR1 and EIRP in FR2, thus we need to be careful to simply applying FR1 concept as it is to FR2.
Network deployment is designed based on the minimum UE performance in the spec. Network manages all UE of the same power class in the same way. Even if there is a room for UE to outperform the spec, network does not distinguish better performing UE from other UEs. 5G system performance is sacrificed by too much performance variations among UEs; better performing UEs are dragged by minimum performing UEs. Thus, we do not agree with MediaTek that we specify very poor minimum performance in the spec, and leave actual performance up to each UE implementation. Then, there is no point to standardize any UE performance at all. We just go to de facto.

	vivo
	Option 1. The listed term can be used as a starting point, but we need further discuss to avoid the overlapping factors because the “total UE power concept” is not clear.  



Companies views’ collection for 1st round 
Open issues 
Comment directly below each topic.
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
	Title
	Company
	Comments collection

	R4-2109788
	On FR2 inter-band UL CA for different frequency group based on IBM
	Nokia, Nokia Shanghai Bell
	Moderator: TP in the annex
Company A
Company B
Qualcomm: This TP is a good guide for a future Cat B CR also. We would like to revisit once delta(T_ib) is decided.



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

	Sub-topic#2-1
Max EIRP
	All companies except one support or can accept per UE definition
Tentative agreements:
Max EIRP is defined per band with max EIRP limit of each band set to 43 dBm (PC3/PC4) and 55 dBm (PC1).
Recommendations for 2nd round:
WF assigned to Samsung where this agreement is captured.

	Sub-topic#2-2
Min EIRP
	Clearly no conclusion at this point
Tentative agreements:
None
Recommendations for 2nd round:
Continue discussion and if agreements are reached capture those to WF assigned to.

	Sub-topic#2-3
Spherical coverage
	No clear consensus but at least the following terms must be quantified to obtain the individual n257 and n259 EIRP relaxations for ULCA CA_n257-n259 
•	MBR
•	Degradation for multi-band to PA-PA interaction
•	EIRP Common coverage relaxation 
But Total UE power concept needs further discussion
Tentative agreements:
None
Recommendations for 2nd round:
Continue discussion and if agreements are reached capture those to WF.



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

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



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


Topic #3: 9.4.3 Feasibility study
Companies’ contributions summary
	T-doc number
	TDoc
	Company
	Proposals / Observations

	R4-2108913
	CA with IBM within same frequency group
	Nokia, Nokia Shanghai Bell
	Proposal 1: IBM inter-CA requirement framework established for n260+n261 shall be applied to any requested CA band pair from the same frequency group (parameter values discussed separately) with IBM
Proposal 2: use 3.5dB for CA_n257+n258 for reference sensitivity relaxation and  EIS spherical coverage requirement relaxation value

	R4-2111370
	On Rel-17 inter band DL CA with IBM _FR2
	Huawei, HiSilicon
	Proposal 2: Reuse 3.5dB relaxation for inter-band CA with any Band combinations within the same frequency group in IBM. 

	R4-2109701
	Discussion on feasibility for inter-band DL CA
	LG Electronics Polska
	Feasibility Study on inter-band CA within same frequency group based on IBM
Proposal 1: Consider relaxation value less than 3.5dB for EIS and EIS spherical coverage for CBM if CA_n257A-n258A, CA_n258A-n261A or CA_n259A-n260A is requested.

	R4-2109560
	View on Inter-band DL CA based on IBM within same frequency group
	MediaTek Beijing Inc.
	Proposal1: Clarify operator demand on specific band combination of “inter-band DL CA based on IBM within same frequency group” type firstly, before kick-off relaxation value discussion for specific band combination.
Proposal2: RAN4 shall propose to remove the “if feasible define UE RF requirements for inter-band CA within the same freq. group (e.g. 28GHz + 28GHz) for (IBM) based on explicitly requested band combinations.” objective of “Inter-band DL CA enhancements” in WID, if no operator demand.

	R4-2110823
	R17 FR2 Inter-band DL CA with IBM for same freq group
	OPPO
	Observation 1:          There is no band combination requested from operators for inter-band CA within the same freq. group for IBM. And the requirement definition for this kind of UE should be suspended until there is request.
Proposal 1:               It is proposed to postpone the requirement discussion for inter-band CA within same freq. group for IBM until there is band combination request.

	R4-2109576
	View on Inter-band DL CA based on CBM within different frequency groups
	MediaTek Beijing Inc.
	Proposal1: Clarify operator demand on specific band combination of “inter-band DL CA based on CBM within different frequency groups” firstly, before feasibility study kick-off.
Proposal2: RAN4 shall propose to remove the “Study and if feasible define UE requirements for CBM between different freq. groups (e.g. 28GHz + 37GHz).” objective of “Inter-band DL CA enhancements” in WID, if no operator demand.

	R4-2111371
	On Rel-17 inter band DL CA with CBM _FR2
	Huawei, HiSilicon
	Proposal 1: Separation class extends to be indicated per band combination for inter-band CA within the same frequency group in CBM.
Observation 1: RAN4 already agrees to define Maximum Peak EIS requirement for inter-band CA within same Frequency group in CBM.
Proposal 2: Define Maximum spherical coverage EIS for inter-band CA within same frequency group in CBM.
Proposal 3: Define PSD difference between 2 Bands as 6dB for UEs manufactured with only one RF chain for one frequency group; and Define PSD difference between 2 Bands as IBM type for UEs manufactured with 2 or more RF chains for one frequency group.
Observation 2: Without performance degradation allowance, “BCs within the same freq. group based on CBM” is not applicable.
Proposal 4: RAN4 introduce “BCs within the same freq. group based on CBM”, performance relaxation should be allowed:
Accept demodulation performance degradation for L+L/H+H band combinations with CBM type, and make clarification into RAN4 spec.
Observation 3: it is applicable for UE to implement inter-band CA with different frequency group in CBM.
Proposal 5: For each Band configuration requested by operators, both IBM and CBM requirements should be defined in TS 38.101-2.
Proposal 6: For inter-band CA from different frequency group in CBM, the RF requirement framework can follow IBM requirement. Maximum Peak EIS requirement, spherical coverage EIS, relaxation requirements, and PSD difference should be defined. For relaxation requirements, it can be defined based on specific Band combination.
Proposal 7: Define relaxation requirements for CBM inter-band CA with different frequency group as in following table:
	Band configurations
	Relaxation requirements

	CA_n257-n259
	4dB

	CA_n258-n260
	3.5dB

	CA_n261-n260
	3.5dB


Proposal 8: For inter-band within the same frequency group in CBM, BM RS is not mandatory to be configured in a CC with configured UL BWP.



Open issues summary
Sub-topic 3-1
Issue 3-1: IBM DL interband CA for band combinations within same frequency group.
· Proposals
· Option 1: RAN4 shall propose to remove the “if feasible define UE RF requirements for inter-band CA within the same freq. group (e.g. 28GHz + 28GHz) for (IBM) based on explicitly requested band combinations.” objective of “Inter-band DL CA enhancements” in WID, if no operator demand before next RAN.
· Option 2: Define requirements for CA_n257+n258 even without operator request and complete the objective
· Option 3: IBM DL interband CA for band combinations within same frequency group objective is put on hold with an agreement that only relaxation values needs to be discussed once there is an operator demand. IBM inter-CA requirement framework established for n260+n261 shall be applied to any requested CA band pair from the same frequency group with IBM
· Option 4: Other
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Qualcomm
	Option 3 or option 2, in order of preference

	MediaTek
	Option 1. If there is no demand on this type, we shall use TU to other important objectives with clear demand.

	Xiaomi
	Option4: Other, if an operator request a band pair within the same group, RAN4 should define the requrements of IBM and CBM for it, operator can only request band pairs without BM type, BM type is UE capability. Which type of BM the UE can support for a band pair depends on UE implementation.

	OPPO
	Option 1.

	Sony
	Option 2. Since it has been agreed that IBM can be applied to any band combination, we think it make sense to further proceed with the requirement of IBM within the same frequency group even without operator requested band combination. Therefore, option 2 is preferred.
Re-using 3.5 dB seems a feasible starting point, but we are also open for further discussion.

	Ericsson
	Option 2.

	LG Electronics
	Fine with Option 2 and 3.

	ZTE
	Either option 2 or Option 4
Information of CBM and IBM are not included in the basket WID when proponents request their combinations, which means we do not know which capabilities will be supported for a certain band combination before the concrete work start. 

	Samsung
	Option 3 or option 2. At least we need to conclude the feasibility.

	Verizon 
	Option 3

	Apple
	We don’t see the point to define requirements for band combination which have not been requested by operators. The spec will contain information that might not be required in the future, in addition the time consumption for requirement which might not be used doesn’t seem reasonable. Thus, we support Option 4: IBM DL inter-band CA for band combinations within same frequency group objective is put on hold with an agreement that only relaxation values needs to be discussed once there is an operator demand.

	Nokia
	Option 2 or 3 in this order

	vivo
	Option 2 or option 3 are OK for us. 



Sub-topic 3-2
Issue 3-2: CBM DL interband CA for band combinations between the frequency groups.
· Proposals
· Option 1: RAN4 shall propose to remove the “Study and if feasible define UE requirements for CBM between different freq. groups (e.g. 28GHz + 37GHz).” objective of “Inter-band DL CA enhancements” in WID, if no operator demand before next RAN.
· Option 2: Define requirements for one band combination even without operator request and complete the objective
· Option 3: Other
· Recommended WF
· TBA

	Company
	Comments

	XXX
	

	Qualcomm
	Option 3: Other
It is our understanding that operators can only request band pairs, not what type of BM must be used by the UE. The network must support both kinds of BM. If a request for an inter-band pair exists, RAN4 must either determine requirement framework for CBM UEs, or explicitly preclude CBM for that band pair.


	MediaTek
	Option 1. If there is no demand on this type, we shall use TU to other important objectives with clear demand.

	Xiaomi
	Option 3: agree Qualcomm, operator can only request band pairs, BM type is UE capability. RAN4 need try to define either requirements of IBM and CBM for a band pair, unless the band pair can’t support some BM from technical point, which type of BM the UE can support for a band pair depends on UE implementation. 

	OPPO
	Option 1.

	Sony
	Agree with Qualcomm here. In addition, we think the CBM is feasible for all band combinations. 

	Ericsson
	We agree with Sony and Qualcomm on the CBM, can be feasible for all band combinations.

	LG Electronics
	Option 3. 
RAN4 needs to define requirements once the feasibility is confirmed. And, as QC’s comments, we think that request on band pair with different frequency group exists even if IBM. 

	ZTE
	Option 3: Other
Information of CBM and IBM are not included in the basket WID when proponents request their combinations, which means we do not know which capabilities will be supported for a certain band combination before the concrete work start. 

	Samsung
	Option 3. At least we need to conclude the feasibility.

	Verizon
	Not Option 1: We are interested in CMB between different freq. groups (e.g. 28GHz + 37GHz), but do not know the result of performance.

	DOCOMO
	We don't understand the advantages of supporting CBM UE in NW for different frequency group. Based on the contributions from each company, CBM UE have some disadvantages than IBM UE. (e.g. allowed PSD is small and each relaxation values may increase due to beam mapping.) Furthermore, in our understanding, there are not demand from operators currently.
We would like to know the advantages. Is it from perspective of development cost and NW resource? Is there anything else?
Also, we thought that NW can control based on BM type supported by UE. (e.g. CBM UE may be excluded by BS in non-collocated scenario because large PSD is needed.) If this is misunderstanding and there are not advantages of CBM, we support option1.

	Apple
	Option 1. Same argument as in 3-1.

	Nokia
	Option 3: Complete the feasibility study and see what is the expected performance of CBM UE.

	vivo
	Option 3. Agree with Qualcomm.



Companies views’ collection for 1st round 
Open issues 
Comment directly below each topic.
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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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

	Sub-topic#3-1
IBM DL interband CA for band combinations within same frequency group.

	Lots of good work have been done and RAN4 has concluded that same requirements structure would be usable as is used on n260+n261 however relaxation values are open. On the other hand companies do not want to spend TU on this as there is no operator request. Moderator do not think that agreeing few relaxation values would take too much time but on the other hand recognizes that there is not operator demand to justify the future struggles on relaxations given the e-meeting situation. But as a rapporteur company we are not willing to remove the objective at this point in REL17 as operator request may come. Therefore, allow me to propose following.
Tentative agreements:
Work for IBM DL interband CA for band combinations within same frequency group is put on hold until there is a operator request OR RAN4 concludes CBM requirements for a band combination within same frequency group in which cases work continues and pending relaxation values are discussed for that same band combination
Recommendations for 2nd round:
Discuss if moderator’s tentative agreement is agreeable. Discussion takes place by commenting into this document on section 3.5

	Sub-topic#3-2
CBM DL interband CA for band combinations between the frequency groups.
	Very good point was raised for example by Qualcomm but also others
 “It is our understanding that operators can only request band pairs, not what type of BM must be used by the UE. The network must support both kinds of BM. If a request for an inter-band pair exists, RAN4 must either determine requirement framework for CBM UEs, or explicitly preclude CBM for that band pair.” 
Now as we know there are already band combination n260+n261 in specification. Unless RAN4 concludes that it is feasible for a CBM UE to support n260+n261 then that BC needs to be labeled as IBM only. Therefore RAN4 has two options 
1. Label n260+n261 as IBM only
2. Conclude that CBM UE is feasible for n260+n261 and define requirements
Hence just removing the objective is premature before above discussion is complete
Tentative agreements:
In next meeting discuss the following two options
1. Label n260+n261 as IBM only
2. Conclude that CBM UE is feasible for n260+n261 and define requirements in REL17
Recommendations for 2nd round:
Discuss if moderator’s tentative agreement is agreeable. Discussion takes place by commenting into this document on section 3.5




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

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



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

	Sub-topic
#3-1
IBM DL interband CA for band combinations within same frequency group.

	Tentative agreements:
Work for IBM DL interband CA for band combinations within same frequency group is put on hold until there is a operator request OR RAN4 concludes CBM requirements for band combinations within same frequency group in which cases work continues and pending relaxation values are discussed.

	XXXXX

	Sub-topic
#3-2
CBM DL interband CA for band combinations between the frequency groups.
	Tentative agreements:
In next meeting discuss the following two options
1. Label n260+n261 as IBM only
2. Conclude that CBM UE is feasible for n260+n261 and define requirements in REL17

	XXXX



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on CBM UE architecture
	Qualcomm
	

	WF on FR2 interband UL CA
	Samsung
	

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2108912
	TR 38.851-010
	Nokia, Nokia Shanghai Bell
	AGREEABLE
	

	R4-2109980
	On MRTD and CBM capability for inter-band DL CA
	Ericsson
	Noted
	

	R4-2109889
	Discussion on RX beam switch delay for FR2 inter-band DL CA
	NEC
	Noted
	

	R4-2109450
	Inter-band DL CA for FR2
	Apple
	Noted
	

	R4-2108914
	TP to TR 38.851 Applicability of CBM IBM for different CA configurations
	Nokia, Nokia Shanghai Bell
	AGREEABLE
	

	R4-2109539
	Discussion on UE capability supporting both IBM and CBM
	Samsung
	Noted
	

	R4-2110182
	UE capability of IBM and CBM
	Xiaomi
	Noted
	

	R4-2110435
	Further discussion on CBM&IBM for FR2 Inter-band DL CA
	ZTE Corporation
	Noted
	

	R4-2108910
	CR to 38.307 to add interband CA R16 CATF
	Nokia, Nokia Shanghai Bell, NTT DOCOMO
	AGREEABLE
	

	R4-2108911
	CR to 38.307 to add interband CA R17 CATA
	Nokia, Nokia Shanghai Bell, NTT DOCOMO
	AGREEABLE
	

	R4-2109183
	Relaxation values of spherical coverage requirement for n257-n259
	NTT DOCOMO INC., Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2109184
	CR to TS38.101-2[R17]: Addition of requirements for n257+n259 and n258+n260
	NTT DOCOMO INC.
	Withdrawn
	

	R4-2109787
	Introduction of FR2 DL CA_n257+n259 and CA_n258-n260
	Nokia, Nokia Shanghai Bell, NTT DOCOMO, INC.
	AGREEABLE
	

	R4-2110822
	R17 FR2 Inter-band DL CA with IBM
	OPPO
	Noted
	

	R4-2111370
	On Rel-17 inter band DL CA with IBM _FR2
	Huawei, HiSilicon
	Noted
	

	R4-2108812
	Requirement framework for Inter-band CA with CBM
	Qualcomm Incorporated
	REVISED (Take Apple comment into account)
	

	R4-2108913
	CA with IBM within same frequency group
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2109009
	UE requirements for CBM
	Sony, Ericsson
	Noted
	

	R4-2109540
	Discussion on CBM requirements of inter-band DL CA
	Samsung
	Noted
	

	R4-2109558
	View on Inter-band DL CA based on CBM within same frequency group
	MediaTek Beijing Inc.
	Noted
	

	R4-2109653
	Discussion on RF requirements for inter-band DL CA based on CBM
	LG Electronics Polska
	Noted
	

	R4-2109655
	Discussion on CBM architecture and requirement
	vivo
	Noted
	

	R4-2110183
	Rx requirements for inter-band DL CA with CBM
	Xiaomi
	Noted
	

	R4-2110824
	R17 FR2 Inter-band DL CA within same frequency group based on CBM
	OPPO
	Noted
	

	R4-2111169
	Discussion on FR2 inter-band DL CA with CBM
	Google Inc.
	Noted
	

	R4-2109656
	Discussion on FR2 inter-band UL CA
	vivo
	Noted
	

	R4-2109010
	UE UL CA requirements based on IBM
	Sony, Ericsson
	Noted
	

	R4-2109330
	Definition of FR2 EIRP and spherical coverage for ULCA non-overlapping bands n257 and n259
	Qualcomm Incorporated
	Noted
	

	R4-2109559
	View on Inter-band UL CA based on IBM within different frequency groups
	MediaTek Beijing Inc.
	Noted
	

	R4-2109654
	Discussion on RF requirements for inter-band UL CA based on IBM
	LG Electronics Polska
	Noted
	

	R4-2109788
	On FR2 inter-band UL CA for different frequency group based on IBM
	Nokia, Nokia Shanghai Bell
	REVISED (relaxation values are put TBD)
	

	R4-2110184
	Tx requirements for inter-band UL CA between different frequency groups based on IBM
	Xiaomi
	Noted
	

	R4-2110434
	Discussion on Max EIRP limit for FR2 ULCA
	ZTE Corporation
	Noted
	

	R4-2110825
	R17 FR2 Inter-band UL CA
	OPPO
	Noted
	

	R4-2109701
	Discussion on feasibility for inter-band DL CA
	LG Electronics Polska
	Noted
	

	R4-2109560
	View on Inter-band DL CA based on IBM within same frequency group
	MediaTek Beijing Inc.
	Noted
	

	R4-2110823
	R17 FR2 Inter-band DL CA with IBM for same freq group
	OPPO
	Noted
	

	R4-2109576
	View on Inter-band DL CA based on CBM within different frequency groups
	MediaTek Beijing Inc.
	Noted
	

	R4-2111371
	On Rel-17 inter band DL CA with CBM _FR2
	Huawei, HiSilicon
	Noted
	



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

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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