[bookmark: Title][bookmark: DocumentFor]3GPP TSG-RAN WG4 Meeting # 101-bis-e 	R4-2202321
[bookmark: _Hlk92644895]Electronic Meeting, Jan. 17th – 25th, 2022

Agenda item:			6.4.4, 6.4.5
Source:	Moderator (vivo)
Title:	Email discussion summary for [101-bis-e][121] NR_RF_FR2_enh2_Part_3
Document for:	Information
Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA
· 2nd round: TBA

Topic #1:	DC location
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200333
	Qualcomm Incorporated
	Further details and optimizations on DC location
Observation 1: DC location is specified as carrier leakage in RAN4 specifications
Proposal 1: RAN4 should discuss the applicability of the two DC location reporting methods that can be used for CA.
[bookmark: _Hlk92962855]Proposal 2: For FR2 requirements from Rel-17 and onwards, the requirements for the UE to declare Rel-17 method will be included in to all relevant specification sections where information about the DC location is needed
Observation 2: Possible offsets is 1920 within the possible CA combinations in rel-17 and flexibility provided for the network of choosing activation permutations

Observation 3: RAN4 to discuss possible ways to reduce number of options for DC location and inform RAN2 about the possibilities from UE RF design point of view
Observation 4: To manage the complexity in signalling DC location for all possible permutations of activated BWPs, the simplest way is to signal the current DC location separately after activation 
Proposal 3: RAN4 will not discuss way to reduce flexibility for the UE to position the DC and RAN4 will inform Ran2 about this conclusion and expects DC location offset can be informed for all possible BWP activation permutations 
Observation 5: Requirements are either not tested or do not exist for carrier leakage for second carrier leakage in any UL CA configuration.
Observation 6: For the RAN4 requirements, UE never needs to report the second DC location.  
Proposal 4: The Rel-17 DC location method will support only one DC location reporting.  


	R4-2200456
	Nokia, Nokia Shanghai Bell
	Handling of multiple DC locations for intra-band configuration
Observation: If a UE can report groups for which CCs each of the Tx chains can cover, UL DC default location can be calculated in each of the groups.


	R4-2200944
	vivo
	Discussion on DC location
Observation 1: The concept “panel” is related to UE implementation and multi-panel may not always imply multiple DC locations. 
Proposal 1: As a starting point, the R17 multiple DC location reporting 
Based on the default DC location + offset scheme, there are two options for multiple DC location reporting:
Option 1: Report DC location and offset for each PA, as show in Figure 1
[image: ]
Figure 1 Option 1 for multiple DC location reporting 


Option 2: Report only one shared DC location, for each PA report its offset, as shown in Figure 2

[image: ]scheme can be based on the capability dualPA-Architecture.
Proposal 2: Use option 2 as the framework for multiple DC location reporting. 
Proposal 3: To cover multiple DC reporting case and leave more flexibility for UE, 1.5 GHz offset range is preferred.


	R4-2201273
	OPPO
	R17 FR2 DC reporting
[image: ]
Figure 2. Offset in case of NC CA
Observation 1:         The intention of defining +/-1.5GHz offset needs to be better understood.
Observation 2:    Large offset from default DC location might cause degradation of Tx/Rx signal qualities and power consumption.
Proposal:            It is proposed to define UE DC offset ranges as +/-20MHz from the default DC location.


	R4-2201959
	Huawei, HiSilicon
	Further study on DC location reporting
Observation: Currently the specified maximum frequency span for intra-band non-contiguous UL CA is [600MHz] for FR1 or 2400MHz for FR2, respectively. Thus 3GHz frequency span introduced by the 1.5GHz offset is not supported, which is a spec impact.
Proposal: Reuse the 12 bit length of the original signalling for DC location offset report > 2CCs and adopt the following mapping relationship.




Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 Multiple DC location reporting
Issue 1-1-1: Whether the multiple DC location should be completed in R17?
· Proposals
· Option 1: The Rel-17 DC location method will support only one DC location reporting.
· Option 2: At least 2 DC location case based on the capability dual-PA architecture should be completed in R17.
· Option 3: Others
· Recommended WF
· TBA

GTW Discussion:
OPPO: last meeting we agree to introduce at least one DC location. Option 2 does not apply the FR2.
Apple: the intention here is R16 has already covered two CC and two DC locations cases, which are applicable to FR1 and FR2. For Rel-17 we do not see the new configurations in FR1 which needs additional signalling. So Rel-17 should be applicable for FR2. For FR2 the architecture may only require one DC location.
Nokia: This is enhancement over Rel-16. Rel-16 can cover up to two DC locations and two CCS. We are discussing more than two CCs. We can go with Rel-17. If going with Option 2, we may have too many capabilities.
Qualcomm: For FR2 we do not have two DC locations at all. We should do it for one. There is no test for second LO. Should we need the information of second LO? How to do those two locations? We can look at issue 1-1-2 first.
Vivo: new DC location reporting method is quite different from Rel-16. It should be used from Rel-17. Rel-16 method is based on assumption of two PA.
OPPO: dual PA architecture has been discussed. For FR2, intra-band NC CA, there is possibility for UE to use two DC location. It should cover Rel-16. From Rel-17 onward, we should use the new signalling. In this regards we should cover two DC location.
Nokia: Dual PA is tied to DC location from Rel-16. Dual PA architecture elemenets is independent of requency.

	Issues
	Status summary 

	Issue 1-1-1: Whether the multiple DC location should be completed in R17?
	Views are quite divided. Some companies think FR1 and FR2 are different, some have different understandings on the configurations that need to be taken into account. 
Since this is closely related to the next issue reporting scheme, it is later proposed in the GTW that focusing on reporting scheme discussion.

Tentative agreements for 1st round:
None.
Recommendations for 2nd round:
No more discussion needed. Focus on report framework.




Issue 1-1-2: Which reporting framework of multiple DC is preferred?
· Proposals
· Option 1: 
[image: ]
· Option 2: 
[image: ]
· Option 3: Others

· Recommended WF
· TBA
GTW discussion:
OPPO: with information sent to RAN2, Option 2 is the easier way. UE can report DC offset to actual DC location.
VIVO: we also support Option 2. If going with Option 1, we need more clarification on PA and..
Nokia: We do not agree with OPPO and VIVO. If going with Option 2, what is the point for UE to report frequency elements? There is no relation between DC location and frequency.
Huawei: Option 2 is easier way to go. Last meeting we agree to send LS to RAN2. If going with Option 1, we need more information to align between UE and network. Besides, this issue is related to the next one. 
OPPO: Regarding Nokia comment on the relation to default DC location, network configures CC#1~3 to UE. UE will take all the configurations to decide the default DC location. If UE uses one DC location, UE reports one… It is aligned with the same logic in RAN2. There is no some issue to connecting the default  and component.
Apple: the example configuration with three carriers and two gaps does not exist in FR1 now. But it exists in FR2. The architecture for FR1 and FR2 are different. For FR1, three PA is needed. The framework is not sufficient. Based on current available CA configuration, we do not think the framework is needed.
Qualcomm: why do we have two DC location? How the network has the knowledge about which CC is associated with which DC locations.
OPPO: to Apple, we check that two PA architecture is included for three CC cases.
Apple: Agree that we have dual PA architetures but for FR2 we do not have it.

	Issues
	Status summary 

	Issue 1-1-2: Which reporting framework of multiple DC is preferred?
	Views are quite divided. Every scheme has its own pros and cons and there is no agreement can be reached. 
Tentative agreements for 1st round:
None.
Recommendations for 2nd round:
Further discussion this scheme in the WF discussion.



[bookmark: _Hlk93333601]Sub-topic 1-2 Offset range and signaling
Issue 1-2-1: How to consider the offset range?
· Proposals
· Option 1: To cover multiple DC reporting case and leave more flexibility for UE, 1.5 GHz offset range is preferred.
· Option 2: It is proposed to define UE DC offset ranges as +/-20MHz from the default DC location.
· Option 3: Reuse the 12 bit length of the original signalling for DC location offset report > 2CCs and adopt the following mapping relationship.
· Option 4: Others
· Recommended WF
· TBA

GTW discussion:
OPPO: The offset range is connected with architecture. If option2 is chosen the range would be large. If we use two DC locations, we will have the smaller one.
Qualcomm: For option 2, FR1 the 400MHz can be available, and why the 20Mhz is used as offset.
Huawei: For option 3, our preference is for one location with a number of offsets to cover two DC location cases. If going with Option 2 in the previous topic, the larger range is needed. 1.5Ghz is waste.
OPPO: Regarding Qualcomm question, our understanding is DC offset is used in scenario UE face narrow band interference. We do not see why we need 1.5Ghz, which means DC location is far from the center. Otherwise the filter would cover the double ranges which leads to performance loss.
Nokia: if the conclusion of the previous sub-topics, we disagree with Option 1 if option 1 is chosen for the previous topics.
VIVO: Our proposal is to indicate the larger offset is needed. We are open to 1.5Ghz value.
Qualcomm: To Huawei comment, what does it really mean?
Huawei: my intention is for real DC 1.5GHz shift is not logical. We prefer lower number.
Qualcomm: 1.5GHz comes from that we have larger range of frequency bands. How can we conclude the number for FR2?
Huawei: in my previous comment, for single LO location, lower offset range is enough. For dual LO location, we can discuss the larger number.
OPPO: this one is connected to the previous one.
Qualcomm: we have opposite understanding as Huawei.
	Issues
	Status summary 

	Issue 1-2-1: How to consider the offset range?
	Views are quite divided. This range issue is quite related to the reporting scheme, thus making it more difficult for Every scheme has its own pros and cons and there is no agreement can be reached. 
Tentative agreements for 1st round:
None.
Recommendations for 2nd round:
Discuss further in the WF.



Issue 1-2-2: Signalling size  
· Proposals
· Option 1: RAN4 to discuss possible ways to reduce number of options for DC location and inform RAN2 about the possibilities from UE RF design point of view.
· Option 2: Others
· Recommended WF
· TBA

	Issues
	Status summary 

	Issue 1-2-2: Signalling size
	Some companies think this is an issue worth discuss, while some other companies prefer not to discuss this issue in current stage. 
Considering the fact that the reporting scheme and offset range is not set yet, it seems premature to discuss this issue.
Tentative agreements for 1st round:
None.
Recommendations for 2nd round:
No more discussion needed.



Sub-topic 1-3 RAN4 specification impact
Issue 1-3-1: How to consider RAN4 specification impact?
· Proposals
· Option 1: For FR2 requirements from Rel-17 and onwards, the requirements for the UE to declare Rel-17 method will be included in to all relevant specification sections where information about the DC location is needed
· Option 2: Others
· Recommended WF
· TBA

	Issues
	Status summary 

	Issue 1-3-1: How to consider RAN4 specification impact?
	Some companies think this is an issue worth discuss, while some other companies prefer not to discuss this issue in current stage.
This issue is not clear enough. With the discussion continues, a new interesting issue has arise: “Are Rel-16 and Rel-17 methods mutually exclusive?” 
Tentative agreements for 1st round:
None.
Recommendations for 2nd round:
Discuss in the WF that “Are Rel-16 and Rel-17 methods mutually exclusive?”




Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1 Multiple DC location reporting 
	Issues
	Company & Comments:

	Issue 1-1-1: Whether the multiple DC location should be completed in R17?
	Nokia(HU): Option 2

	
	OPPO: Option 3, agree that at least 2DC location need to be defined in Rel-17 and it is straight forward to do that. It might need capability to indicate the DC location numbers but in our view this can be solved in RAN2 as Rel-16 has done. The dual-PA-architecture is not applicable to FR2.

	
	Huawei: We think for FR2, dual PA is against the original UE architecture assumption. But for FR1, at least the Rel-16 signaling design is already support dual-PA. So we feel it is OK to support 2 DC location report in Rel-17, but it should be clarified just for FR1.

	
	Apple: It would depend on whether we only define the DC location(s) for the existing UL CA configurations or other potential future configurations. If it is based on the existing UL CA configurations, for FR1, we think the Rel-16 DC reporting for 1 or 2 locations would be sufficient. For FR2, we likely would need only one DC location. Overall, 1 DC location seems to be sufficient in Rel-17 if based on the existing UL configurations. For future configurations, we may not have clear visibility at this moment.

	
	Qualcomm: Can go both way as long as we have concrete proposals. I can see we have in issue below.  

	
	vivo: we support at least 2 DC location reporting need to be completed.

	
	Nokia(HU): To OPPO:
I guess people misunderstand the situation in Rel-16. Rel-16 addressed up to two CCs for “2”CCs. The number of CCs increases in specifically FR2, if we keep using the Rel-16 method, the number of permutations drastically increases so that we have started the default DC location with offset. If OPPO says that Rel-16 can solve it, what is the meaning of this whole discussion?

	Issue 1-1-2: Which reporting framework of multiple DC is preferred?
	Nokia(HU): Option 1. 
If we selected the option 2, there would be no point to define “default DC location” anymore.

	
	OPPO: Option 2. This is the easiest way to report two DC locations. And two DC offsets will be reported comparing to the default DC location.

	
	Huawei: We have already agreed (as recorded in LS R4-2119965) to use “frequency component” reported by UE to calculate the default location at BS side. From our understanding, if we choose Option 1, then only “frequency component” cannot provide enough information for BS to determine the frequency edge for the calculation of each default location. More signaling is needed between UE and BS especially for “activated BWP” case. Thus we feel Option 2 is better choice.

	
	Apple: Similar to our comments above, the example configuration does not exist in FR1. For FR2, we likely would have only one DC location. Therefore, we may not need to concern about which framework to choose from.

	
	Qualcomm: Agree with Nokia, the default loses its meaning but then for this limited rare 2Lo case maybe it is meaningful for overall simplicity. We do not have a strong view but with the agreements and terminology we would need how to explain this (Nokia observation 2) to ran2. 
To Huawei, we can just tell ran2 that the frequency components are split in to two groups. Also in future, if so happens, we can extend this to more than two groups. This is actually very similar to the 2CC reporting scheme where the same IEs are reported twice. 

	
	vivo: we prefer option 2 which is more simple and as Huawei mentioned, the option 2 is more align with the “frequency component”

	
	Nokia(HU): The same comment in 1-1-2. This is not prefer or not prefer discussion. If we went with the option 2, there is no relation between frequency component carrier and default DC location. What is the point?  This vivo’s proposal completely does not make sense since this just goes back to make UE report all the possible permutations with DC locations. And we stopped this due to so many numbers. Would the proponents explain the relation between default DC and frequency component in terms of the option 2?



Sub topic 1-2 Offset range and signaling

	Issues
	Company & Comments:

	Issue 1-2-1: How to consider the offset range?
	Nokia(HU): Before making a decision, it would be great if QC could share their view on how to meet Out band emission requirements in case DC is located in Figure 2 shown in OPPO’s paper(R4-2201273).

	
	OPPO: Option 1.
We are the proponent of Option 2 considering UE use one DC to cover the whole aggregated CCs (single chain). And if UE use one DC but far away from the middle then interference will happen and in our view it might not be a good choice.
However, if two DC location with one default DC location as in Issue 1-1-2 are considered (two Tx Chains), then large offsets like Option 1 are necessary. In this case, UE will use two filters to cover the aggregated CCs in each chain.

	
	Huawei: First we would like to clarify that the intention of our proposal Option 3 is to guarantee the several subcarriers/RBs DC shift can be reported regardless PA architecture. Considering Issue 1-1-2, seems Option 1 is better only if majority thinks that dual PA is a common case for >2CC.  

	
	Qualcomm: To Nokia, not sure why this is relevant, it is tough and for PC1 is it even more difficult. I guess Nokia means if DC is in spec, can IQ image need a relaxation? 
Our view is that we should not limit the options for this offset hence option 1.

	
	vivo: This issue depend on the multiple DC framework, if only one default DC exist, we prefer option 1 otherwise option 2.

	
	

	Issue 1-2-2: Signalling size
	 Nokia(HU): It depends. If RAN4 comes up with something in terms of RAN4 angle, no reason to keep it in RAN4. 

	
	OPPO: There is no need to pursue signalling reduction at this moment.

	
	Huawei: We think it is no need to discuss this issue here.

	
	Apple: Would RAN2 be able to determine the number of offset entries, or they still need guidance from RAN4? 1920 entries for 16 CCs as mentioned in R4-2200333 seems to be quite substantial.

	
	Qualcomm: We should at least then inform RAN2 that all options should be supported. This may lead to activation based reporting since possibilities are too much (1920)

	
	vivo: we think no need to discuss this issue for now.



Sub topic 1-3 RAN4 specification impact

	Issues
	Company & Comments:

	Issue 1-3-1: How to consider RAN4 specification impact?
	Nokia(HU): Option 2: we are not sure the intention of the option 1. The option 1 is necessary of course. On top of that, RAN4 needs to clarify if Rel-17 method applies to 2CCs CA or not. Our position is yes, Rel-17 method also should apply to 2CCs and more while no need to prevent UEs supporting Rel-17 method from also supporting Rel-16 method.  

	
	OPPO: Agree with Nokia comment, it relates to the signaling relations between Rel-16 and Rel-17 when they are different. If from Rel-17 onwards the newly defined approach is used and not allow Rel-16 approach from simply specification perspective, then Option 1 is ok.

	
	Huawei: We would like to discuss the relationship between Rel-16 and Rel-17 DC reporting before down-selecting between Option 1 and Option 2.

	
	Apple: Are Rel-16 and Rel-17 methods mutually exclusive? Meaning if Rel-17 method is reported by UE, then Rel-16 method cannot be signaled at the same time. Or if both methods can be signaled at the same time, Rel-16 method would supersede Rel-17 method for 2CCs? 

	
	Qualcomm: So for Rel-16 the then newly designed 2CC reporting was not required from the UE and today up to almost at end rel-17 we have not seen any proposal to require UE to declare the LO for the second CC or in case of 2 LO, the second LO for FR1 or any updates for the FR2. So our hope was that we could agree what kind of spec changes will be made for regarding the exceptions and reporting the DC location so we can prepare the CRs for next meeting. 
We definitely should discuss if we want the rel-16 method to co-exist with the rel-17 method in FR1.    

	
	vivo: we prefer the new DC location reporting scheme only is used from R17 and the no need to change the method in R16.




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

	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.
Void.
Moderator’s note: This section has been moved to Clause 1.2 under respective issues in GTW.

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”



[bookmark: _GoBack]Discussion on 2nd round (if applicable)
Moderator’s note: The 2nd round discussion would be focus on the WF thread which is based on 1st round discussion and tentative agreements. The discussion history including companies’ complete comments would be also incorporated here for later references.
The following contents were from : Draft R4-2202346 WF DC-location_final_v03_Nokia_vivo2.docx

(New) Issue 1: Relation between R16 and R17 reporting method.
Proposal 1: From Rel-17 onwards the newly defined approach is used and not allow Rel-16 approach;
Proposal 2: both methods can be signaled at the same time, Rel-16 method would supersede Rel-17 method for 2CCs;
Proposal 3: Others;
Tentative WF:
Companies are encouraged to input more details about how/whether the R16 and R17 DC location reporting coexist.
	Company
	Comments

	OPPO
	Either is ok, but prefer proposal 1 because it will be much simpler for the specification and we do not need to capture two sets of signaling in RAN4 spec.

	Nokia
	Proposal 3
We are afraid we’d like to understand the meaning of “supersede Rel-17”. UE can report exact DC location position(s) if requested. Hence, it must be network’s choice. uplinkTxDC-TwoCarrierReport-r16 is just a capability signalling, but this capability alone does not tell the position of DC locations. Exchanges of RRC messages are necessary.

Both methods can be signalled if a UE support them. When it comes to reporting DC location for 2CCs, the UE follows the instruction by the network.

	Apple
	Proposal 2 was originally a question raised by us without an intention to make it as a proposal. Ideally Rel-17 method should be backward compatible with Rel-16 method. In that case, there is no need to consider the Rel-16 approach. In case Rel-17 approach is more suitable for FR2, and Rel-16 method is preferred by FR1, there may be a mixed use of the two approached. But we would like to learn more from other companies.

	vivo
	We slightly prefer proposal 1 to avoid redundancy.

	Huawei
	When we talk about “reporting method”, we think it means UE capability reporting + NW requested or UE autonomous DC location reporting.
Rel-17 UE capability is isolated from Rel-16 UE capability for sure.
As for DC location reporting, we think Rel-16 reporting is for 2CC, Rel-17 reporting is for > 2CC. 
So Proposal 2 is our preference if our understanding is correct.




Issue 2: multiple DC reporting framework
Option 1
[image: ]
	Pros.
	Cons.

	· Lower offset range required
· Default DC still keep its original meaning
	· The dependency of default DC and CC configuration needs to be reported
· Potential restriction on UE behavior 



Option 2

[image: ]

	Pros.
	Cons.

	· Overall simplicity
· NW no need to require the dependency in option 1
	· Default DC lose its meaning
· One company concern this option need report all possible permutation.


Note: The pros and cons are extracted from companies’ comment, any other concerns are welcome.
Tentative WF:
Further discuss the multiple DC reporting framework
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]	Option 1: multiple default DC 
· FFS on the mapping between default DC, outermost frequency components and offset.	
Option 2: shared default DC
· FFS on whether this framework will eliminate the virtue of the default DC
	FFS multiple DC reporting is not needed for FR2

	Company
	Comments

	OPPO
	Both are doable, but Option 2 is simpler.
When identifying the default DC location, it needs to know which CCs/BWPs are considered, and in Option 2 it doesn’t need to mapping which CCs are for group 1 and which CCs are for group 2 and simply taken all CCs into account is ok. 
Comparingly, for Option 1, we need to inform NW which group of CCs are for default DC location 1 and which CCs are for default DC location 2.

	Nokia
	Option 2 looks simpler but there is no point to use default DC location anymore…
The virtue of using default DC location method is NOT telling offset in our understanding.
Assume that if UE reports the frequency component capability is “configured component”, for 4 CC case (CC1-CC2-CC3-CC4) and the UE has only one DC location at an instance for simplicity.
Since “frequency component” is the outermost CCs affecting default DC location(s),  there may be following permutations.
1. CC1+CC2: offset(if necessary)
2. CC1+CC3: 
3. CC1+CC4: offset(if necessary)
4. CC2+CC3: offset(if necessary)
5. CC2+CC4: 
6. CC3+CC4: offset(if necessary)
2nd and 5th permutation do not have to be reported together with associated offset information since they follow Default DC locations. With this, some signaling overhead can be reduced.
If we go with the option 2, this advantage goes awary… since the default does not mean anything. And UE has to report unnecessary “frequency component” information…
Assume that the actual DC location 1 is “a” MHz and actual DC location 2 is “b” MHz and the middle of the frequency component, i.e. defined as default DC location is “c”. Note that for simplicity, frequency component is configured CCs.
The option 2 is that UE meaninglessly report both “frequency component” information and “offset”, i.e., “c-b” and “b-c”. 
The network calculates “c” MHz from “frequency component information” per CC permutation and the network needs to do “c”+”c-b”=”b” and “c”+”c-a”=”a” are derived.
What is the point to do this? If we do so, just directly report “a” and “b” information directly….
Regarding the necessity of the 2nd DC location, we don’t know why suddenly QC tie this with if this is tested or not. There are many requirements which are not tested. If we do so, we need to remove many FR2 requirements from the spec. Moreover, if my understanding is correct, this DC location report can be used as some complementary information such that a network may avoid scheduling resource like UL 256QAM where DC leakage hits.

	Apple 
	The illustration for the framework may not be a good example. If the intention is to consider only up to two DC locations, it may be better to have CC1 and CC2 as contiguous CA. With a gap in between CC1 and CC2, though looks to be a small gap in the illustration, it is still a non-contiguous CA. For FR1, if such configuration would exist, 3 Tx paths may be needed which would result in 3 DC locations and the intended framework cannot be decided. For FR2, most likely there would be only one DC location and this framework is not needed.

	vivo
	We prefer option 2 for overall simplicity, but both option are ok for us.
To Nokia:
Our understanding is that one default DC only require one offset, and for the 4CC case you mentioned, all permutation will share same default DC and offset. If the UE hope more flexible UE implementation, it can report “activated CC” as frequency component capability.
To Apple:
Sorry for the misleading due to the figure, the CC1 and CC2 is contiguous here.

	Huawei
	Seems more consideration is needed on this issue, suggest to further discuss in next meeting.

	Nokia
	We don’t intend to make UEs report the information in a way that which PA covers which component carriers.
More specifically, if the frequency component is configured CC and the number of CCs is five, one DC location is affected by CC1 and CC2 while the other DC location is affected by CC3 and CC5.
The UE needs to report a pair of outermost frequency components(In this case configure CCs) + offset, e.g., 
Offset 1 with CC1 and CC2
Offset 2 with CC3 and CC5 



Issue 3: Offset range
Option1: depend on which multiple DC report framework is used 
· e.g., Multiple default DC with 20 MHz range while single default DC with 1.5 GHz range
Option2: larger offset no matter which framework is used 
· e.g., 1.5 GHz
Tentative WF:
FFS on the offset range
	Company
	Comments

	OPPO
	If option 2 in Issue 2 is agreed then here 1.5 GHz is ok;
If Option 1 in Issue 2 is agreed then here 20MHz is ok.
Comparingly, we prefer 1.5GHz to accommodate two DC case and also because in Issue 2 we choose Option 2 reporting framework.

	Nokia
	We don’t agree with both at this moment unless this is decoupled by the Issue 2. What we can say is that 1.5 Ghz has some generic meaning but 20 MHz comes from OPPO’s implementation assumption(though we don’t say that this is not appropriate) so that in any case, this 20 MHz is reasonable or not need to be checked by other companies in any case even if we go with option 1 in the issue 2.

	vivo
	we prefer use larger offset to cover more cases.

	Huawei
	Since this issue is also related to the previous one, we suggest to further discuss this in next meeting.




Topic #2: FR2 CA BW classes
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200302
	Verizon, Qualcomm, MediaTek
	FR2 bandwidth class and fallback group
Proposal 1: Option 2 from WF [1] should be defined as the fallback behavior for FR2 bandwidth extension and for the RAN2 ASN.1 implementation.
Proposal 2: New CA BW classes should be defined for Option 2  
	NR CA bandwidth class
	Number of
contiguous CC

	
	FBG3
	FBG2

	AF
	1
	4

	GF
	2
	4

	HF
	3
	4

	IF
	4
	4

	JF
	5
	4

	KF
	6
	4

	LF
	7
	4

	MA
	8
	1

	MD
	8
	2

	ME
	8
	3

	MF
	8
	4




	R4-2200620
	ZTE Corporation
	Further considerations on FR2 fallback group
Observation 1:	 For ALT 2 (b) in Fig. 2, there is no proper class in higher order FBG “3+2” to fallback to CA BW class “M”. 
Proposal 1:	 The note with ALT 1 in CA BW class table is suggested to be used for the mix FBG.
Note:  For FBG “3+2”, the UE shall be configured with a carrier from FBG2 only when it is already configured with the highest supported order CA bandwidth class from FBG3. It is mandatory for a UE supporting a CA bandwidth class from FBG “3+2” to be able to fallback to the highest supported CA bandwidth class from FBG3. The aggregated channel bandwidth shall be not larger than 1600MHz.
A corresponding draft CR is proposed to be approved in [4].
Observation 2:	 For ALT 2 (b) in Fig. 2, it is more appropriate to denote the mix FBG as “2F+3”, where the basic BW class “F” is the original highest CA BW class in FB2 before CA bandwidth extension to 1600MHz. 
Proposal 2:	 Whether or not define a new mix FBG other than FBG “3+2” in the future depends on operators’ requirements.
Observation 3:	 It is difficult for a mix FBG to have the same spectral flexibility as the current spec with a single block size in the band combination due to the asymmetric spectrum blocks in mix FBG. 


	R4-2200857
	Ericsson
	FR2 bandwidth classes covering up to 1600 MHz aggregated bandwidth with mixed carrier bandwidths
Proposal 1: specify 11 new CA BW classes with aggregated bandwidths k*50 + m*100 + n*200 MHz based on FBG3 and classes D-F of FBG2 with k ≤ 1, m ≤ 9, n ≤ 4 and a maximum aggregated bandwidth of 1600 MHz with up to 12 CCs in a new fallback group; the existing fallback rules applying.
Observation 1: the CA classes of FBG5 can be associated with corresponding BCSs. Not fully supporting a BCS can be handled on a band- and feature set level.


	R4-2200858
	Ericsson
	FR2 CA BW classes up to 1600 MHz aggregated BW with mixed channel bandwidths

	R4-2200909
	Apple
	Alternatives of FR2 new CA BW classes
Observation 1: For Alt 1, UE only needs to signal the supported highest order of CA BW class.
[image: ]

Observation 2: For Alt 2, UE needs to signal two separate highest order CA BW classes, one for FBG3 with class M, and one for FBG2 with class F, except for class MF for which all the specified fallback combinations are supported.
[image: ]
Observation 3: For Alt 3, UE only needs to signal the supported highest order of CA BW class.
[image: ]

Observation 4: Among the three alternatives, Alt 1 has the least flexibility on fallback combinations support while Alt 3 provides the full flexibility.
	Alternatives
	Fallback Flexibility
	New CA BW Classes

	Alt 1
	Least
	4

	Alt 2
	Better than Alt 1
	11

	Alt 3
	Full
	32


 
Table 2-2 Comparison of fallback flexibility and needed new CA BW class number

Observation 5: The need for the CA configuration for any new CA BW class to be introduced is subjected to the network deployment which is no difference from other CA BW classes. 

	R4-2201297
	Xiaomi
	Draft CR for TS 38.101-2 to introduction of FR2 new CA BW classesV, MF,ME, MD and MA

	R4-2201298
	Xiaomi
	Discussion on fallback group for FR2 new CA BW classes
Proposal1: introduce new BW class V in FBG1 to get 1600 MHz aggregated channel bandwidth.
Proposal 2: RAN4 should complete the definition of FBG3+2 and agree the companion CR [5] firstly.
[bookmark: _Hlk92964827]Proposal 3: Other BW classes of mixed FBGs and related fallback cases should be based on operator’s request and backward compatibility.




Open issues summary
Sub-topic 2-1 New FR2 CA BW classes and Fallback behavior
Issue 2-1: How to define the new CA BW classes and fall back behaviour?
· Proposals
· Option 1: 
	Class
	Carrier configuration
	Number of contiguous CC

	
	FBG3
	FBG2
	FBG3
	FBG2

	MA
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	8
	1

	MD
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	8
	2

	ME
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	8
	3

	MF
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	8
	4



· Option 2: 
	Class
	Carrier configuration
	Number of contiguous CC

	
	FBG3
	FBG2
	FBG3
	FBG2

	MA
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	8
	1

	MD
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	8
	2

	ME
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	8
	3

	MF
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	8
	4

	AF
	
	
	
	
	
	
	 
	 
	 
	 
	 
	 
	1
	4

	GF
	
	
	
	
	
	 
	 
	 
	 
	 
	 
	 
	2
	4

	HF
	
	
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	3
	4

	IF
	
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	4
	4

	JF
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	5
	4

	KF
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	6
	4

	LF
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	7
	4



· Option 3: 
	Class
	 
	Number of contiguous CC

	
	FBG3
	FBG2
	FBG3
	FBG2

	AA
	 
	
	
	
	
	
	 
	 
	 
	 
	
	
	1
	1

	GA
	 
	
	
	
	
	 
	 
	 
	 
	 
	
	
	2
	1

	HA
	 
	
	
	
	 
	 
	 
	 
	 
	 
	
	
	3
	1

	IA
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	
	
	4
	1

	JA
	 
	
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	5
	1

	KA
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	6
	1

	LA
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	7
	1

	MA
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	8
	1

	AD
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	1
	2

	GD
	 
	
	
	
	
	 
	 
	 
	 
	 
	 
	
	2
	2

	HD
	 
	
	
	
	 
	 
	 
	 
	 
	 
	 
	
	3
	2

	ID
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	
	4
	2

	JD
	 
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	5
	2

	KD
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	6
	2

	LD
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	7
	2

	MD
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	8
	2

	AE
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	3

	GE
	 
	
	
	
	
	 
	 
	 
	 
	 
	 
	 
	2
	3

	HE
	 
	
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	3
	3

	IE
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	4
	3

	JE
	 
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	5
	3

	KE
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	6
	3

	LE
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	7
	3

	ME
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	8
	3

	AF
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	4

	GF
	 
	
	
	
	
	 
	 
	 
	 
	 
	 
	 
	2
	4

	HF
	 
	
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	3
	4

	IF
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	4
	4

	JF
	 
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	5
	4

	KF
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	6
	4

	LF
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	7
	4

	MF
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	8
	4



· Option 4: specify 11 new CA BW classes with aggregated bandwidths k*50 + m*100 + n*200 MHz based on FBG3 and classes D-F of FBG2 with k ≤ 1, m ≤ 9, n ≤ 4 and a maximum aggregated bandwidth of 1600 MHz with up to 12 CCs in a new fallback group; the existing fallback rules applying.
	V2
	150 MHz ≤ BWChannel_CA ≤ 400 MHz
	2
	5


	V3
	250 MHz ≤ BWChannel_CA ≤ 600 MHz
	3
	

	V4
	350 MHz ≤ BWChannel_CA ≤ 800 MHz
	4
	

	V5
	450 MHz ≤ BWChannel_CA ≤ 900 MHz
	5
	

	V6
	550 MHz ≤ BWChannel_CA ≤ 1000 MHz
	6
	

	V7
	650 MHz ≤ BWChannel_CA ≤ 1100 MHz
	7
	

	V8
	750 MHz ≤ BWChannel_CA ≤ 1200 MHz
	8
	

	V9
	850 MHz ≤ BWChannel_CA ≤ 1300 MHz
	9
	

	V10
	1050 MHz ≤ BWChannel_CA ≤ 1400 MHz
	10
	

	V11
	1250 MHz ≤ BWChannel_CA ≤ 1500 MHz
	11
	

	V12
	1450 MHz ≤ BWChannel_CA ≤ 1600 MHz
	12
	




· Recommended WF
· TBA

GTW discussion:
Nokia: before agreeing which option, we should consider the number of combination + FR1, which may lead to many combinations. We need discuss whether something new is needed.
Xiaomi: Support Nokia comment. RAN4 should clarify the rule for new bandwidths. Option 4 is too complicated. We prefer to Option 2.
Ericsson: we do not agree that Option 4 is more complex than others. Actually it is more converge.
Xiaomi: by saying complex, I means that we cannot get the combination easily. It is math problem. Option 4 covers the aggregations which overlaps with the existing ones.
Apple: option 4 is reasonable one, which requires the same number as Option 2. Option 4 provides more fall back. There is no meaning to consider 15MHz. Option 4 can be further simplified.
Ericsson: for 15Mhz, we include it in CR. If no operators require block size with 15MHz, we can remove it.

Agreement: down-select to Option 2 and Option 4
· FFS which options among 2 and 4 should be chosen or further simplified, considering the number of new band combinations.

	Issues
	Status summary 

	Issue 2-1: How to define the new CA BW classes and fall back behaviour?
	Most companies prefer option 1/2/3 which is more aligned with previous WF.  Among them option 3 is challenged because of large number of BW classes. Option 4 is a new one which also receive some support.
Tentative agreements for 1st round:
During GTW the following Agreement is reached:
Agreement: down-select to Option 2 and Option 4
· FFS which options among 2 and 4 should be chosen or further simplified, considering the number of new band combinations.
Recommendations for 2nd round:
Further discuss pros and cons of option 2 and option 4 and whether further simplified version is possible based on them. 



Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1 New FR2 CA BW classes and Fallback behavior
	Issues
	Company & Comments:

	Issue 2-1: How to define the new CA BW classes and fall back behaviour?
	Company A:

	
	Qualcomm: Options 1 2 and 3 are compliant with previous agreement on FBG3+2, so are ok to support, but option 4 is more general. Option 4 can be discussed as an enhancement for the future, but in the short term, a solution among options 1,2 and 3 is feasible.
Of the options that are compliant with previous agreement, our preference are 3, 2, 1.

	
	Verizon: Our preferences are 3 and 2. The option 2 is compatible with option 3 as a subset and can be onward to option 3. 

	
	Xiaomi: we prefer to define new CBW class based on previous agreement on FBG3+2, so Option 1, 2, 3 are OK. And hope the specific classes should be defined based on the actual demand without fallback issue, not try to go through all possible combinations. Considering the flexibility of fallback, we are OK with Option2.

	
	ZTE: To our understanding, Option 2 and 3 are the same since Option 2 is a subset of Option 3. Option 3 lists all possible lower order combinations which enable to add or remove CCs from both sides. What we concern is if there is a need to list all possible lower order combinations? For example, for mix BW class KE, all the fallback BW classes of KD, JE and their further looped lower order combinations are listed. It seems the defect of option 3 is too many new BW classes are needed which makes the situation more complicated. Option 4 is a new solution different from previous agreements of mix FBG. To take a step forward, we suggest to take option 1 or 2 as the first step which is compliant with the previous agreements and discuss the possible enhancements in the future to meet the operators’ requirements, but not limited to option 3 or 4.

	
	Nokia: 1,2,3 are according to WF. But before RAN4 makes a decision there needs to be an understanding how to prevent extreme flood of new band combinations that would be coming if no new rules are agreed. If for example option 3 is chosen it has 32 new CA BW classes, now next step will be that all these 32 are combined for example with n2, n5, n66 and n77 then all 32 cases are combined for example with n2+n5, n2+66, n2+n77…you get the picture. There will be hundreds if not thousands of new band combinations, this would stall RAN4 band combination work badly. Solution is needed before agreeing 1,2,3 or 4.

	
	MediaTek: We prefer Option 2, as we understand that there is operator demand.

	
	Huawei: We prefer Option 2 since it is a good compromise between complexity and flexibility, while Option 3 will introduce a huge number of combinations as pointed out by Nokia.  
CHTTL: We also slightly prefer option 2, since option 2 can give more flexibility and can offload the traffic for the new UE to utilize spectrum on new FBG2 compared with option1. Option 3 seems much flexible but might also introduce additional complexity, so we would like to hear more views on this option.

	
	Ericsson: Option 4 as proponent. This option is based on the existing fallback specification and behavior while limiting the number of CCs to 12. 
Options 1-3 above are at the expense of less flexible fallback with new restrictions on release of carriers subject to radio conditions, less flexible assignment of UEs within an operator block, less flexible UL assignment and less flexible adaptation to different operator block sizes. Most of these are avoided by Option 4, recognizing that the network may still have to allocate a block of 100 MHz carriers for support of legacy devices (less flexibility in assigning these UEs within a block). 
Option 4 can also accommodate future configurations/operator blocks that are a mix of 100 MHz and 200 MHz carriers (and one 50 MHz to fit any operator block size) – at the expense of ‘only’ 11 classes.
If not agreed, we prefer specification of 8 new classes in FGB3 up to a 16 x 100 MHz class. It is actually more flexible in view of support of legacy devices, but obviously do not allow the 200 MHz bandwidth.
We have provided a revision of the CR in R4-2200828 to explicitly limit the number of 50 MHz carriers to one for any of FBG5 classes (amending NOTE 1).

	Apple
	We brought up Option 3 for consideration. From UE implementation perspective, Options 1, 2, 3 should all be feasible to be supported. We do not have strong preference among the 3 options based on FBG3+FBG2 combinations. The choice may depend on the need of fallback flexibility and the needed configurations.
Option 4 is an interesting one. We had the similar concept proposed earlier with overlapping BW ranges among classes to support up to 1600MHz with 50MHz granularity. However, at that time, it was confirmed by the operators that 50MHz is no longer needed after spectrum repacking.
If 50MHz granularity is indeed not required, a variant of Option 4 as below can also be considered:
[image: Table

Description automatically generated]
As Option 4 provides the full flexibility in fallback combinations (same as Option 3) and requires only 11 new CA BW classes (same as Option 2 in new CA BW class number), we think Option 4 can be a better choice for consideration and would like to support it.



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

	R4-2201297
(Xiaomi)
	Company A

	
	Nokia: how should CA bandwidth classes for mixing FBGs be signalled from UE need to also be defined in TS 38.331

	
	Qualcomm: Depends on discussion outcome
Xiaomi: It can be revised according to the discussion of issue 2-1
Ericsson: not agreed at this point, more discussions needed.

	R4-2200858
（Ericsson）
	Company A

	
	Nokia: why are the <900 MHz aggregated channel bandwidth needed to be included for the new bandwidth classes, can they be covered by existing bandwidth classes?
Ericsson to Nokia: needed to allow a mix of 100 MHz and 200 MHz carriers (and one 50 MHz) and to provide a fallback path from the top class V12.

	
	Qualcomm: Depends on discussion outcome



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.
Void.
Moderator’s note: This section has been moved to Clause 2.2 under respective issues in GTW.
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  

	
	

	R4-2200858
	Noted

	R4-2200909
	Noted



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”.
Moderator’s note: The 2nd round discussion would be focus on the WF thread which is based on 1st round discussion and tentative agreements. The discussion history including companies’ complete comments would be also incorporated here for later references.

Analysis based on original Options
Option 2: 
1. Just listing the request combination classes of FBG3 and FBG2 based on the operator’s demand:
Table 1: The CA BW classes of FBG3 and FBG2 in Option 2
	MA
	MD
	ME
	MF
	
	
	

	AF
	GF
	HF
	IF
	JF
	KF
	LF


2. If one operator wants to request CA_n258MF, the configuration of CA_n258MF and corresponding fallback modes is very clear and shows as below table:
Table 2: CA_n258MF and corresponding fallback mode
	NR CA configuration / Bandwidth combination set / Fallback group

	NR CA configuration
	Uplink CA configurations
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	Maximum aggregated
BW (MHz)
	BCS
	Fallback group

	CA_n258MF
	-
	100
	100
	100
	100
	100
	100
	100
	100
	200
	200
	200
	200
	1600
	0
	3+2

	CA_n258ME
	-
	100
	100
	100
	100
	100
	100
	100
	100
	200
	200
	200
	
	1400
	0
	

	CA_n258MD
	-
	100
	100
	100
	100
	100
	100
	100
	100
	200
	200
	
	
	1200
	0
	

	CA_n258MA
	-
	100
	100
	100
	100
	100
	100
	100
	100
	200
	
	
	
	1000
	0
	

	CA_n258LF
	-
	100
	100
	100
	100
	100
	100
	100
	200
	200
	200
	200
	
	1500
	0
	

	CA_n258KF
	-
	100
	100
	100
	100
	100
	100
	200
	200
	200
	200
	
	
	1400
	0
	

	CA_n258JF
	-
	100
	100
	100
	100
	100
	200
	200
	200
	200
	
	
	
	1300
	0
	

	CA_n258IF
	-
	100
	100
	100
	100
	200
	200
	200
	200
	
	
	
	
	1200
	0
	

	CA_n258HF
	-
	100
	100
	100
	200
	200
	200
	200
	
	
	
	
	
	1100
	0
	

	CA_n258GF
	-
	100
	100
	200
	200
	200
	200
	
	
	
	
	
	
	1000
	0
	

	CA_n258AF
	-
	100
	200
	200
	200
	200
	
	
	
	
	
	
	
	900
	0
	



Option 4: 
1. Introducing 11 new CA BW classes can include 56 possible combination classes of FBG3 and FBG2, the detail analysis refers the Annex:
Table 3 The CA BW classes of FBG3 and FBG2 in Option 4
	AG/GA
	DG/GD
	EG/GE
	FG/GF

	AH/HA
	DH/HD
	EH/HE
	FH/HF

	AI/IA
	DI/ID
	EI/IE
	FI/IF

	AJ/JA
	DJ/JD
	EJ/JE
	FJ/JF

	AK/KA
	DK/KD
	EK/KE
	FK/KF

	AL/LA
	DL/LD
	EL/LE
	FL/LF

	AM/MA
	DM/MD
	EM/ME
	FM/MF


2.  Due to one CA BW class in Option 4 covers many aggregated bandwidths, taking V12 as an example analyze option 4 is too complex, here only take V9 as an example, below table list all possible aggregated bandwidths combined 9CCs in V9 to help understand:
Table 4 The aggregated bandwidths in V9
	Class
	Aggregated channel bandwidth
	number of CCs
	aggregated bandwidth
	n (200MHz)
	m(100MHz)
	k(50MHz)

	V9
	850 MHz ≤ BWChannel_CA ≤ 1300 MHz
	9
	850MHz
	　
	8
	1

	
	
	
	900MHz
	　
	9
	　

	
	
	
	950MHz
	1
	7
	1

	
	
	
	1000MHz
	1
	8
	　

	
	
	
	1050MHz
	2
	6
	1

	
	
	
	1100MHz
	2
	7
	　

	
	
	
	1150MHz
	3
	5
	1

	
	
	
	1200MHz
	3
	6
	　

	
	
	
	1250MHz
	4
	4
	1

	
	
	
	1300MHz
	4
	5
	　


If one operator wants to request CA_n258V9 and try to go through all possible aggregated bandwidth, the configuration of CA_n258V9 and corresponding fallback modes shows as below table:
a)  go through all possible aggregated bandwidth in V9 for CA_n258V9
Table 5 all possible aggregated bandwidth for CA_n258V9 and corresponding fallback mode
	NR CA configuration / Bandwidth combination set / Fallback group

	NR CA configuration
	Uplink CA configurations
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	Maximum aggregated
BW (MHz)
	BCS
	Fallback group

	CA_n258V9
	-
	200
	200
	200
	200
	100
	100
	100
	100
	50
100
	
	
	
	1300
	0
	5

	
	
	200
	200
	200
	100
	100
	100
	100
	100
	50
100
	
	
	
	
	
	

	
	
	200
	200
	100
	100
	100
	100
	100
	100
	50
100
	
	
	
	
	
	

	
	
	200
	100
	100
	100
	100
	100
	100
	100
	50
100
	
	
	
	
	
	

	
	
	100
	100
	100
	100
	100
	100
	100
	100
	50
100
	
	
	
	
	
	

	CA_n258V8
	-
	200
	200
	200
	200
	100
	100
	100
	50
100
	
	
	
	
	1200
	0
	

	
	
	200
	200
	200
	100
	100
	100
	100
	50
100
	
	
	
	
	
	
	

	
	
	200
	200
	100
	100
	100
	100
	100
	50
100
	
	
	
	
	
	
	

	
	
	200
	100
	100
	100
	100
	100
	100
	50
100
	
	
	
	
	
	
	

	CA_n258V7
	-
	200
	200
	200
	200
	100
	100
	50
100
	
	
	
	
	
	1100
	0
	

	
	
	200
	200
	200
	100
	100
	100
	50
100
	
	
	
	
	
	
	
	

	
	
	200
	200
	100
	100
	100
	100
	50
100
	
	
	
	
	
	
	
	

	
	
	200
	100
	100
	100
	100
	100
	50
100
	
	
	
	
	
	
	
	

	CA_n258V6
	-
	200
	200
	200
	200
	100
	50
100
	
	
	
	
	
	
	1000
	0
	

	
	
	200
	200
	200
	100
	100
	50
100
	
	
	
	
	
	
	
	
	

	
	
	200
	200
	100
	100
	100
	50
100
	
	
	
	
	
	
	
	
	

	
	
	200
	100
	100
	100
	100
	50
100
	
	
	
	
	
	
	
	
	

	CA_n258V5
	-
	200
	200
	200
	100
	50
100
	
	
	
	
	
	
	
	900
	0
	

	
	
	200
	200
	100
	100
	50
100
	
	
	
	
	
	
	
	
	
	

	
	
	200
	100
	100
	100
	50
100
	
	
	
	
	
	
	
	
	
	

	CA_n258V4
	-
	200
	200
	100
	50
100
	
	
	
	
	
	
	
	
	800
	0
	

	
	
	200
	100
	100
	50
100
	
	
	
	
	
	
	
	
	
	
	

	CA_n258V3
	-
	200
	100
	50
100
	
	
	
	
	
	
	
	
	
	400
	0
	



 If one operator just wants to request one aggregated bandwidth 1300MHz(4*200+5*100) for CA_n258V9, the configuration of CA_n258V9 and corresponding fallback modes shows as below table:
b) Just one aggregated bandwidth 1300MHz (4*200+5*100) for CA_n258V9 
Table 6 one aggregated bandwidth 1300MHz (4*200+5*100) for CA_n258V9 and corresponding fallback mode
	NR CA configuration / Bandwidth combination set / Fallback group

	NR CA configuration
	Uplink CA configurations
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	BWChannel (MHz)
	Maximum aggregated
BW (MHz)
	BCS
	Fallback group

	CA_n258V9
	-
	200
	200
	200
	200
	100
	100
	100
	100
	50
100
	
	
	
	1300
	0
	5

	CA_n258V8
	-
	200
	200
	200
	200
	100
	100
	100
	50
100
	
	
	
	
	1200
	0
	

	
	
	200
	200
	200
	100
	100
	100
	100
	50
100
	
	
	
	
	
	
	

	CA_n258V7
	-
	200
	200
	200
	200
	100
	100
	50
100
	
	
	
	
	
	1100
	0
	

	
	
	200
	200
	200
	100
	100
	100
	50
100
	
	
	
	
	
	
	
	

	CA_n258V6
	-
	200
	200
	200
	200
	100
	50
100
	
	
	
	
	
	
	1000
	0
	

	
	
	200
	200
	200
	100
	100
	50
100
	
	
	
	
	
	
	
	
	

	CA_n258V5
	-
	200
	200
	200
	200
	50
100
	
	
	
	
	
	
	
	900
	0
	

	
	
	200
	200
	200
	100
	50
100
	
	
	
	
	
	
	
	
	
	

	CA_n258V4
	-
	200
	200
	200
	50
100
	
	
	
	
	
	
	
	
	800
	0
	

	CA_n258V3
	-
	200
	100
	50
100
	
	
	
	
	
	
	
	
	
	400
	0
	


It needs introduce a new BCS to define other aggregated bandwidth of CA_n258V9, if other operators need other aggregated bandwidths.
Whether the operator just requests the aggregated bandwidth in Vx that they will apply or must request all possible aggregated bandwidth in Vx needs further discussion.
Comments:
Issue1: whether the analysis on option 2 and option 4 is reasonable? Companies can give further analysis and prefer.
	Company
	 Comments:

	Nokia
	Analysis seems very comprehensive. Where do we comment our preference? It is option 2.

	Verizon
	The analysis from Xiaomi is very comprehensive. Our preference is Option 2!

	Qualcomm 
	(Appreciate this WF)
We prefer option 2 in the short term.
Option 4 is promising but needs more thought. Something like this may be a future scheme to streamline. Some of the possible problems:
1. A fraction of the flexibility available with the new FBG is spent on duplicating existing classes. Due to gNB backward compatibility reasons, the duplicates are wasted in the short term.
2. There is overlap in aggregated BW across classes. This can lead to a conflicting situation for the UE if it has the BW but not enough pipes for CCs, or viceversa.


	MeidaTek
	The WF draft analysis is impressive. Thanks Xiaomi.

After further think and discussion, we still prefer Option2. There are couple of views:
1) Current operator demand is clear. Let me capture below table in R4-2112648 as example. In our understanding:
a) 100 MHz CCs in lower frequency, 200 MHz CCs in higher frequency
· So, NO configuration 2.
b) No interlacing CC bandwidth
· So, NO configuration 3 & 4.
	Configuration
	Lower frequency            →            higher frequency
	Configuration  

	#1
	100, 100, 100, 100, 100, 100, 100, 100, 200, 200 ….
	YES

	#2
	200, 200, 100, 100, 100, 100, 100, 100, 100, 100 ….
	NO

	#3
	100, 200,100, 100, 100, 100, 100, 100, 200, 100 ….
	NO

	#4
	100, 200,100, 100, 200, 100, 100, 100, 100, 100 ….
	NO



           2) In this case, as Xiaomi’s analysis, and also Apple’s contribution (R4-2200909), Option2 can clearly reflect what the configuration would be, and even no need to further check CA configuration table.

We do understand the Option4 is beauty for many potential possibilities, however, there is no exact demand so far. Hence, a compact and easily visualized solution (#Option2) would be our preference.

	ZTE
	Thanks Xiaomi for the comprehensive analysis.
Generally speaking, we think Option 2 is a trade-off between complexity and flexibility and Option 4 is a brand new solution to solve the issue of inefficient spectrum utilization. However, for Option 2, if we consider why Option 1 not Option 2 was selected at the beginning, the main reason is that Option 2 will introduce 12 classes not like Option 1 only 4 additional classes are introduced. The introduction of too many classes is not our initial intention. We suggest to take the consideration of Issue 1 together with Issue 2 before we make decision.

	Apple
	Thanks Xiaomi for the comprehensive analysis.
First of all, if there is no need for 50MHz granularity, the Option 4 can be revised to as below (already commented in 1st round)

Below are a couple of views from our side on the comparison between Option 4 and Option 2:
1. Option 4 inherently adopts the combination of FGB3 and FBG2 as in Option 1/2/3 which also allows network to upgrade and migrate cells from 100MHz to 200MHz. (Par)
2. From spec. complexity perspective, Option 4 is no different from Option 2 as both need 11 new CA BW classes (Par)
3. From another spec. complexity perspective, operators only need to specify the CA configurations as wanted. So there is no difference between Option 2 and Option 4 (Par)    
4. From signaling perspective, for Option 2, if we would support all the specified BW classes as fallback, then UE would need to signal two supported highest order BW classes except for class MF. However, for Option 4, UE only needs to signal one supported highest order BW class, and all the lower order BW classes can automatically be supported. (Option 4 wins)
5. Based on the new power class definition (notation), Option 2 may have the limitation that the 100MHz cells could only be on the lower frequency side than 200MHz cells as notation wise, FBG3 is placed in the front. If we would like to have the flexibility that 100MHz can also be on the higher frequency side, we may need to double the number of BW classes for Option 2. However, Option 4 does not have such restriction. (Option 4 wins)
6. If in future, a new configuration such as 6x100 + 2x200 is needed, Option 2 would not be able to support, but Option 4 can support it. (Option 4 wins)
Our main concern is on #6 above. If that happened, then we would have to revisit the CA BW classes topic again if we chose Option 2 now which could be another painful grinding process.
But if operators can ensure Option 2 is sufficient for all the deployment scenarios and there would not be surprise in future, we are fine with Option 2 as well.

	Ericsson
	Thanks to Apple for the comprehensive analysis. The items analyzed capture the intention of the proposed Option 4.
Another aspect relevant also for the initial deployment is release of carriers (fallback) and support of the fallbacks (item 4 above). The network should be able to release carriers from either edge of the aggregated carriers according to prevailing conditions and count on the fact that the advertised top-level configuration by the UE supports all the fallbacks.
The inclusion of a single 50 MHz is only to support any operator block size. The rows marked “invalid” in the annex does not mean that the block size cannot be supported by a combination of carrier bandwidths (at least one CA BW class would support)
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]Option 4. If not adopted, we prefer 16 x 100 MHz be specified rather than Option 2.

	Samsung
	Based on the good discussion, we see two directions for new CA BW class from hybrid fallback groups.
One direction is to define the essential hybrid CA BW class which is to be deployed. Option 1 and 2 are methods in this direction. This direction has the advantage for UE and NW to avoid supporting CA configuration which are not practically used. The disadvantage for this direction is how to make sure future proof. If there is no future need to support e.g. 6x100 + 2x200, this direction is worth to go.
Another direction is to define flexible hybrid CA BW class which cover most possible needs. Option 4 is method in this direction. As Xiaomi analyzed in this WF, UE need to support more CA configurations. It looks complicated but the total CA BW class number is under control even there is future new deployment scenario.
It is important to control the number of combinations. Exploded combination number even challenges the UE memory space. We are open with either directions. No matter going with either direction, we’d better guarantee the number of combinations under control with a future proof consideration.

	Xiaomi
	Thanks for Apple’s further analysis, both Option2 and Option 4 have their own advantage and dis advantage. Option 2 can simplify the definition of specific band combination and corresponding fallback modes, but need define more CA BW classes to cover all possible aggregated bandwidth of mixing FBG3 +2. Option 4 covers all possible aggregated bandwidth of mixing FBG3 +2 only using 11 CA BW classes, but will complicate the definition of specific band combination and corresponding fallback modes.
In fact, not all possible aggregated bandwidth of mixing FBG3 +2 will be used by the Operators.
In additional, from signaling perspective, the UE don’t need support all the specified BW classes as fallback, as long as the CA BW class the UE signaling has the fallback modes that allowed it fallback to the lowest mode. Therefore, the UE don’t need signal two supported highest order BW classes of option2.
The definition of CA BW classes in Option 2 can be clarified MA is in no order, like intra-band non-contiguous CA, MA can present MA and AM.
We still think Option 2 is a trade-off for the CA BW classes of mixing FBG 3 +2.


Issue2: The rules to control the number of combination including CA BW classes and band combinations
	Company
	 Comments:

	Nokia
	As we commented in GTW there maybe a need to treat FBG3+2 differently compared to current situation. Reason being that no matter if we go with option 2 or 4 there will be a lot of new CA BW classes. Issue come if RAN4 starts to do band combinations with these, even just combining option 2 new classes (11) with US bands leads to more than 100 combinations, then there comes 2xFR1, 3xFR1, 4xFR1 with all permutations this will create excess of 1000 combinations. Would it be enough that we just specify FBG3+2 intraband CA combinations like Table 2: CA_n258MF and corresponding fallback mode of this WF, but we do not specify subsequent combinations with FR1. Instead all combinations of FR1 + FBG3+2 are possible and up to UE implementation. There are no requirements defined anyways for FR1+FBG3+2. We are open for ideas.

	Verizon
	Same as Nokia, we are also open for new rules for the CA BW classes and band combinations! The new rules should be utilized by RAN4 for specifying these necessary band combos and avoiding all possible combos.

	MediaTek
	We share similar view with Verizon about “The new rules should be utilized by RAN4 for specifying these necessary band combos and avoiding all possible combos.”. 

And we also share similar view as Nokia about this is an important and serious issue, that we shall further think and discuss it.

	ZTE
	We share the same view as Nokia. Both option 2 and 4 will introduce lots of new CA BW classes. And the mechanism of hybrid FBG will be different from the normal one. More analysis is needed.

	Apple
	Nokia’s proposal can be a good way forward to simplify the specifications. The intention of the fallback group is that only the highest order combination in the group needs to be indicated and all the lower order combinations in principle can be supported. In the past, RAN4 explicitly listed all the combinations from highest order to the lowest order to ensure they can all be supported. And the outcome was exploded number of combinations. Maybe now the mindset on signalling can also be applied band combinations specifications, especially for intra-band contiguous CA.

	Ericsson
	We do not prefer implicit rules that are up to UE implementation. Is a CA configuration supported or not supported? We are open to a general discussion on how to limit the number of band combinations that must be specified/advertised.

	Samsung
	We agree that the combination number is a serious issue for UE implementation. A UE cannot take every single case to support single CA BW if no operator uses. It is also important issue from RAN4 perspective. If anyhow there will be new hybrid CA BW class in future, we think it is important for RAN4 to work on rules for hybrid CA BW class and its fallback in a systematic approach.


WF
Tentative agreements:
Issue 1: How to define the new CA BW classes and fall back behaviour?
· Option 2:
	Class
	Carrier configuration
	Number of contiguous CC

	
	FBG3
	FBG2
	FBG3
	FBG2

	MA
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	8
	1

	MD
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	8
	2

	ME
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	8
	3

	MF
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	8
	4

	AF
	
	
	
	
	
	
	 
	 
	 
	 
	 
	 
	1
	4

	GF
	
	
	
	
	
	 
	 
	 
	 
	 
	 
	 
	2
	4

	HF
	
	
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	3
	4

	IF
	
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	4
	4

	JF
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	5
	4

	KF
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	6
	4

	LF
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	7
	4



· Option 4: define CA BW classes up to 1600 MHz in a new FBG 5

	V2
	150 MHz ≤ BWChannel_CA ≤ 400 MHz
	2
	5


	V3
	250 MHz ≤ BWChannel_CA ≤ 600 MHz
	3
	

	V4
	350 MHz ≤ BWChannel_CA ≤ 800 MHz
	4
	

	V5
	450 MHz ≤ BWChannel_CA ≤ 900 MHz
	5
	

	V6
	550 MHz ≤ BWChannel_CA ≤ 1000 MHz
	6
	

	V7
	650 MHz ≤ BWChannel_CA ≤ 1100 MHz
	7
	

	V8
	750 MHz ≤ BWChannel_CA ≤ 1200 MHz
	8
	

	V9
	850 MHz ≤ BWChannel_CA ≤ 1300 MHz
	9
	

	V10
	1050 MHz ≤ BWChannel_CA ≤ 1400 MHz
	10
	

	V11
	1250 MHz ≤ BWChannel_CA ≤ 1500 MHz
	11
	

	V12
	1450 MHz ≤ BWChannel_CA ≤ 1600 MHz
	12
	

	NOTE 1:	Maximum supported component carrier bandwidths for fallback groups 1, 2, 3 and 4 are 400 MHz, 200 MHz, 100 MHz and 100 MHz respectively except for CA bandwidth class A. For CA BW classes of fallback group 5 the maximum supported channel bandwidth is 200 MHz and the number of carriers of 50 MHz channel bandwidth is less than or equal to one.
NOTE 2:	It is mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration within a fallback group. It is not mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration that belong to a different fallback group.



· Option 4a: define CA BW classes up to 16 x 100 MHz in FBG 3

	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group

	V1
	800 MHz < BWChannel_CA ≤ 900 MHz
	9
	3

	V2
	900 MHz < BWChannel_CA ≤ 1000 MHz
	10
	

	V3
	1000 MHz < BWChannel_CA ≤ 1100 MHz
	11
	

	V4
	1100 MHz < BWChannel_CA ≤ 1200 MHz
	12
	

	V5
	1200 MHz < BWChannel_CA ≤ 1300 MHz
	13
	

	V6
	1300 MHz < BWChannel_CA ≤ 1400 MHz
	14
	

	V7
	1400 MHz < BWChannel_CA ≤ 1500 MHz
	15
	

	V8
	1500 MHz < BWChannel_CA ≤ 1600 MHz
	16
	



Issue 2: How to limit the number of band combinations?
· FFS, don't specify the band combinations of FR1+FR2 intra-band contiguous CA within FBG 3+2, it's up to UE implementation …
· Others

Annex: understanding for Option4 
	Class
	Aggregated channel bandwidth
	number of CCs
	aggregated bandwidth
	n (200MHz)
	m(100MHz)
	k(50MHz)
	class
	mixing FBG3+2

	V2
	150 MHz ≤ BWChannel_CA ≤ 400 MHz
	2
	150MHz
	　
	1
	1
	G
	　

	
	
	
	200MHz
	　
	2
	　
	G
	　

	
	
	
	250MHz
	1
	　
	1
	D
	　

	
	
	
	300MHz
	1
	1
	　
	D
	　

	
	
	
	350MHz
	　
	　
	　
	invalid
	　

	
	
	
	400MHz
	2
	　
	　
	D
	　

	V3
	250 MHz ≤ BWChannel_CA ≤ 600 MHz
	3
	250MHz
	　
	2
	1
	H
	　

	
	
	
	300MHz
	　
	3
	　
	H
	　

	
	
	
	350MHz
	1
	1
	1
	new
	　

	
	
	
	400MHz
	1
	2
	　
	new
	AG/GA

	
	
	
	450MHz
	2
	　
	1
	E
	　

	
	
	
	500MHz
	2
	1
	　
	E
	　

	
	
	
	550MHz
	　
	　
	　
	invalid
	　

	
	
	
	600MHz
	3
	　
	　
	E
	　

	V4
	350 MHz ≤ BWChannel_CA ≤ 800 MHz
	4
	350MHz
	　
	3
	1
	I 
	　

	
	
	
	400MHz
	　
	4
	　
	I
	　

	
	
	
	450MHz
	1
	2
	1
	new
	　

	
	
	
	500MHz
	1
	3
	　
	new
	AH/HA

	
	
	
	550MHz
	2
	1
	1
	new
	　

	
	
	
	600MHz
	2
	2
	　
	new
	DG/GD

	
	
	
	650MHz
	3
	　
	1
	F
	　

	
	
	
	700MHz
	3
	1
	　
	F
	　

	
	
	
	750MHz
	　
	　
	　
	invalid
	　

	
	
	
	800MHz
	4
	　
	　
	F
	　

	V5
	450 MHz ≤ BWChannel_CA ≤ 900 MHz
	5
	450MHz
	　
	4
	1
	J
	　

	
	
	
	500MHz
	　
	5
	　
	J
	　

	
	
	
	550MHz
	1
	3
	1
	new
	　

	
	
	
	600MHz
	1
	4
	　
	new
	AI/IA

	
	
	
	650MHz
	2
	2
	1
	new
	　

	
	
	
	700MHz
	2
	3
	　
	new
	DH/HD

	
	
	
	750MHz
	3
	1
	1
	new
	　

	
	
	
	800MHz
	3
	2
	　
	new
	EG/GE

	
	
	
	850MHz
	4
	　
	1
	R
	　

	
	
	
	900MHz
	4
	1
	　
	R
	　

	V6
	550 MHz ≤ BWChannel_CA ≤ 1000 MHz
	6
	550MHz
	　
	5
	1
	K
	　

	
	
	
	600MHz
	　
	6
	　
	K
	　

	
	
	
	650MHz
	1
	4
	1
	new
	　

	
	
	
	700MHz
	1
	5
	　
	new
	AJ/JA

	
	
	
	750MHz
	2
	3
	1
	new
	　

	
	
	
	800MHz
	2
	4
	　
	new
	DI/ID

	
	
	
	850MHz
	3
	2
	1
	new
	　

	
	
	
	900MHz
	3
	3
	　
	new
	EH/HE

	
	
	
	950MHz
	4
	1
	1
	new
	　

	
	
	
	1000MHz
	4
	2
	　
	new
	FG/GF

	V7
	650 MHz ≤ BWChannel_CA ≤ 1100 MHz
	7
	650MHz
	　
	6
	1
	L
	　

	
	
	
	700MHz
	　
	7
	　
	L
	　

	
	
	
	750MHz
	1
	5
	1
	new
	　

	
	
	
	800MHz
	1
	6
	　
	new
	AK/KA

	
	
	
	850MHz
	2
	4
	1
	new
	　

	
	
	
	900MHz
	2
	5
	　
	new
	DJ/JD

	
	
	
	950MHz
	3
	3
	1
	new
	　

	
	
	
	1000MHz
	3
	4
	　
	new
	EI/IE

	
	
	
	1050MHz
	4
	2
	1
	new
	　

	
	
	
	1100MHz
	4
	3
	　
	new
	FH/HF

	V8
	750 MHz ≤ BWChannel_CA ≤ 1200 MHz
	8
	750MHz
	　
	7
	1
	M
	　

	
	
	
	800MHz
	　
	8
	　
	M
	　

	
	
	
	850MHz
	1
	6
	1
	new
	　

	
	
	
	900MHz
	1
	7
	　
	new
	AL/LA

	
	
	
	950MHz
	2
	5
	1
	new
	　

	
	
	
	1000MHz
	2
	6
	　
	new
	DK/KD

	
	
	
	1050MHz
	3
	4
	1
	new
	　

	
	
	
	1100MHz
	3
	5
	　
	new
	EJ/JE

	
	
	
	1150MHz
	4
	3
	1
	new
	　

	
	
	
	1200MHz
	4
	4
	　
	new
	FI/IF

	V9
	850 MHz ≤ BWChannel_CA ≤ 1300 MHz
	9
	850MHz
	　
	8
	1
	new
	　

	
	
	
	900MHz
	　
	9
	　
	new
	　

	
	
	
	950MHz
	1
	7
	1
	new
	　

	
	
	
	1000MHz
	1
	8
	　
	new
	AM/MA

	
	
	
	1050MHz
	2
	6
	1
	new
	　

	
	
	
	1100MHz
	2
	7
	　
	new
	DL/LD

	
	
	
	1150MHz
	3
	5
	1
	new
	　

	
	
	
	1200MHz
	3
	6
	　
	new
	EK/KE

	
	
	
	1250MHz
	4
	4
	1
	new
	　

	
	
	
	1300MHz
	4
	5
	　
	new
	FJ/JF

	V10
	1050 MHz ≤ BWChannel_CA ≤ 1400 MHz
	10
	1050MHz
	1
	8
	1
	new
	　

	
	
	
	1100MHz
	1
	9
	　
	new
	　

	
	
	
	1150MHz
	2
	7
	1
	new
	　

	
	
	
	1200MHz
	2
	8
	　
	new
	DM/MD

	
	
	
	1250MHz
	3
	6
	1
	new
	　

	
	
	
	1300MHz
	3
	7
	　
	new
	EL/LE

	
	
	
	1350MHz
	4
	5
	1
	new
	　

	
	
	
	1400MHz
	4
	6
	　
	new
	FK/KF

	V11
	1250 MHz ≤ BWChannel_CA ≤ 1500 MHz
	11
	1250MHz
	2
	8
	1
	new
	　

	
	
	
	1300MHz
	2
	9
	　
	new
	　

	
	
	
	1350MHz
	3
	7
	1
	new
	　

	
	
	
	1400MHz
	3
	8
	　
	new
	EM/ME

	
	
	
	1450MHz
	4
	6
	1
	new
	　

	
	
	
	1500MHz
	4
	7
	　
	new
	FL/LF

	V12
	1450 MHz ≤ BWChannel_CA ≤ 1600 MHz
	12
	1450MHz
	3
	8
	1
	new
	　

	
	
	
	1500MHz
	3
	9
	　
	new
	　

	
	
	
	1550MHz
	4
	7
	1
	new
	　

	
	
	
	1600MHz
	4
	8
	　
	new
	FM/MF





Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on DC-Location
	vivo
	

	WF on FR2 CA BW classes
	Xiaomi
	

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	
	
	
	
	

	R4-2200333
	Further details and optimizations on DC location
	Qualcomm Incorporated
	Noted
	

	R4-2200456
	Handling of multiple DC locations for intra-band configuration
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2200944
	Discussion on DC location
	vivo
	Noted
	

	R4-2201273
	R17 FR2 DC reporting
	OPPO
	Noted
	

	R4-2201959
	Further study on DC location reporting
	Huawei, HiSilicon
	Noted
	

	R4-2200302
	FR2 bandwidth class and fallback group
	Verizon, Qualcomm, MediaTek
	Noted
	

	R4-2200620
	Further considerations on FR2 fallback group
	ZTE Corporation
	Noted
	

	R4-2200857
	FR2 bandwidth classes covering up to 1600 MHz aggregated bandwidth with mixed carrier bandwidths
	Ericsson
	Noted
	

	R4-2200858
	FR2 CA BW classes up to 1600 MHz aggregated BW with mixed channel bandwidths
	Ericsson
	Noted
	

	R4-2200909
	Alternatives of FR2 new CA BW classes
	Apple
	Noted
	

	R4-2201297
	Draft CR for TS 38.101-2 to introduction of FR2 new CA BW classesV, MF,ME, MD and MA
	Xiaomi
	Noted
	

	R4-2201298
	Discussion on fallback group for FR2 new CA BW classes
	Xiaomi
	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

	R4-2202346 
	WF on DC-Location
	vivo
	Agreeable
	

	R4-2202347 
	WF on FR2 CA BW classes
	Xiaomi
	[Agreeable]
	Basically ok but operator wants one more step forward.
GTW confirmation still pending.



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

	Nokia
	Hiromasa Umeda
	hiromasa.umeda@nokia.com

	Xiaomi
	Juan Zhang
	zhangjuan8@xiaomi.com

	Ericsson
	Christian Bergljung
	Christian.Bergljung@ericsson.com



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