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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
It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	Ericsson
	Christian Bergljung
	Christian.Bergljung@ericsson.com

	Apple
	James Wang
	fucheng_wang@apple.com

	Nokia(HU)
	Hiromasa Umeda
	hiromasa.umeda@nokia.com

	vivo
	Hao Du
	duhao.txyjy@vivo.com

	OPPO
	Jinqiang Xing
	xingjinqiang@oppo.com

	Xiaomi
	Juan Zhang
	zhangjuan8@xiaomi.com

	ZTE
	Zhifeng Ma, Aijun CAO
	ma.zhifeng@zte.com.cn, cao.aijun@zte.com.cn

	Qualcomm
	Ville Vintola
	vvintola@qti.qualcomm.com

	Qualcomm
	Sumant Iyer
	sumanti@qti.qualcomm.com

	Samsung
	Bozhi Li
	bozhi.li@samsung.com

	Nokia (MN)
	Man Hung Ng
	man_hung.ng@nokia.com

	Verizon
	Zheng Zhao
	Zheng.zhao@verizonwireless.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)

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

	R4-2212354
	Apple
	Rel-17 Intra-band UL CA DC default location clarification
Observation 1: In UL CA when the two edge component carriers are with the same numerology, the default DC location would be the same between the two “edge” frequency interpretations.
Observation 2: In UL CA when the two edge component carriers are with different numerologies, the default DC location would be different before rounding to the sub-carrier index between the two “edge” frequency interpretations. In some cases the default DC location after rounding could be offset by one sub-carrier.
Proposal 1: RAN4 to clarify which of the following definitions is intended for “edge” frequency of the edge component carriers:
Definition 1: Edge sub-carrier frequency
Definition 2: Edge sub-carrier boundary frequency
Proposal 2: Send an LS to RAN2 to clarify the definition of the “edge” frequency of the edge component carriers for default UL DC location calculation.


	R4-2213332
	OPPO
	R17 Draft CR on introduction of FR1 CA DC location reporting

	R4-2213333
	OPPO
	R17 Draft CR on introduction of FR2 CA DC location reporting

	R4-2214039
	Qualcomm Incorporated
	DC location reporting for different features
Observation 1: RAN4 should discuss for which feature variants which method for DC location signalling is applicable
Observation 2: RAN4 specification allows exceptions for carrier leakage even if UE decides not to inform the location of the DC with the signalling methods
Proposal: RAN4 specifications will be changed to allow exceptions for carrier leakage and IQ image only if UE declares support for an appropriate method for signalling the DC location




Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
[bookmark: _Hlk93333601]Sub-topic 1-1 ”Edge” Clarification 
Issue 1-1-1: Whether and how to clarify which of the following definitions is intended for “edge” frequency of the edge component carriers?
· Proposals
· Option 1: Edge sub-carrier frequency
· Option 2: Edge sub-carrier boundary frequency
· Option 3: Not need to clarify
· Recommended WF
· TBA

Discussions in GTW:
OPPO: in the previous LS to RAN2 the definition of DC location is clear. Lower edge is the lowest frequency of all the component CC. It should be option 2.
ZTE: I have different proposal. For this issue, the definition of upper and lower edge for mixed SCS. We can reuse the existing spec definition in section 5.3A.2. Regarding the necessity to send LS to RAN2, there seems no need.
Qualcomm: if we use the same on the both edges, it means calculation is based on the center. Does it really matter.
Apple: From our side, either option 1 or option 2 are OK. UE definition needs be aligned with network understanding. UE needs this definition to align the LO. If all the CCs have the same SCS, different definition makes no difference. If the SCS is different, we need clarify. The common understanding is needed. We slightly prefer Option 1.
Nokia: we also think either Option works. If we send LS to RAN2 or not depends on the definition of center is written in RAN2 or RAN4. If it was written in RAN4, we do not need to send LS to RAN2.
OPPO: when the SCS is the same, the option 1 = option 2. When SCS is mixed, option 2 gives the fixed location. We think option 2 is proper way.
Vivo: we support Nokia comment for LS. For options, we prefer option 1.

Issue 1-1-2: Whether send an LS to RAN2 to clarify the definition of “edge” frequency of the edge component carriers for default UL DC location calculation?
· Proposals
· Option 1: Yes
· Option 2:  No.
· Recommended WF
· TBA

Discussions in GTW:
Chair => follow Nokia comment “If it was written in RAN4, we do not need to send LS to RAN2.”

Sub-topic 1-2 Applicability
Issue 1-2-1: Discuss which feature variants which method for DC location signalling is applicable.
· Proposals
· Option 1: Tentative proposal from R4-2214039:
	Feature/Reporting method
	R15
	R16
	R17

	Single CC
	
	Yes
	Yes
	Yes

	DL CA, single UL CC
	UL DC on UL CC
	Yes
	Yes
	Yes

	
	UL DC on DL CC 
	No
	No
	Yes

	Contiguous UL CA  up to 2 UL CCs
	Single LO on UL CC
	Yes, but one DC per UL CC
	Yes
	Yes

	
	Single LO outside UL CC
	No
	No
	Yes

	
	Dual LO on UL CC
	Yes, one DC per UL CC
	Yes
	Yes

	
	Dual LO on DL CC
(N/A in RAN4 specs)
	Yes
	No
	Yes

	Contiguous UL CA  > 2 UL CCs
	Single LO, all cases
	Yes, one DC per UL CC
	No
	Yes

	Non-contiguous UL CA

	Single LO on UL CC
	Yes, but one per CC
	Yes
	Yes

	
	Single LO outside UL CC
	No
	No
	Yes

	
	Dual LO on UL CC
	Yes, one per CC
	No
	Yes

	
	Dual LO, at least one outside UL CC
	No
	No
	Yes



· Option 2: Others
· Recommended WF
· TBA

Discussion:
Qualcomm: we need update RAN4 spec. We need discuss whether we should apply the Rel-17 approach to all the cases?

Issue 1-2-2: Whether change RAN4 specifications to allow exceptions for carrier leakage and IQ image only if UE declares support for an appropriate method for signalling the DC location?
· Proposals
· Option 1: Yes.
· Option 2: No.
· Option 3: Others
· Recommended WF
· [Option 1]TBA

Discussion:
Apple: before reaching agreement, we would like to clarify this exception is only for carrier without RB allocated or including carrier with RB allocated.
OPPO: for issue 1-2-2, does it mean carrier leakage and LO image allowed for UE when DC location is reported. If yes, we are fine.
Nokia: we have similar comment. There is an exception for mask for FR2 only. There is difference between FR1 and FR2. What exception does Qualcomm mention?
Qualcomm: Our intention is that we have such exception. There is unclear part for this exception. Our proposal is exception is applied where UE reports.

Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1 ”Edge” Clarification 
	Issues
	Company & Comments:

	Issue 1-1-1:
	Company A: 

	
	Apple: Option 1

	
	vivo: we prefer option 1

	
	Nokia(HU): Option 1 or 2
We think as far as we specify clear definition, proposal 1 or proposal 2 works.
TO: Apple
Does Apple have a specific reason to select Option 1?

	
	OPPO: 
Option 2: Edge sub-carrier boundary frequency
This is our understanding from the day 1 of this discussion. The benefit is that there will be only one default DC location for a CA combination regardless of which scs used in each CC (not considering rounded to SCS case). This is simple way.

	
	ZTE: As we proposed in GTW, the following equations in the current specs already indicates implicitly the edge frequencies:
Foffset,low = (NRB,low*12 + 1)*SCSlow/2 + BWGB (MHz)
Foffset,high = (NRB,high*12 - 1)*SCShigh/2 + BWGB (MHz)
The only difference here is that we don’t need the guard-band. We propose to re-use this for consistency consideration:
Option 3: F_edge_low = Fc_low – (NRB,low*12 + 1)*SCSlow/2
                F_edge_high = Fc_high - (NRB,high*12 - 1)*SCShigh/2
 

	
	Qualcomm: The LS (apple referes to) has a text:
The lower/upper edge of the frequency component is defined as the lower/upper frequency of the RBs that can be configured in the lowest and highest frequency component, respectively.
To us at the time of writing to us this “the edge of RB” meant the zero of the edgemost subcarrier coming from the FFT process which should be exact. But we see the center of the edgemost subcarrier is probably easier to find in case the FFT used is not using 3GPP parameters. 
We are fine with option 1 or 2 and definetelly agree this should be well defined.  

	Issue 1-1-2:
	Apple: Option 1

	
	vivo: we are open for this issue. From our perspective, this clarification has no impact on signalling design.

	
	Nokia(HU): Option 1 if the definition of the center is captured in RAN2 spec.

	
	OPPO: Maybe Option 2. We don’t see the confusion up to now, but no strong view on this.

	
	Qualcomm: we need to inform ran2, however, this may not be urgent since the mistake possibly only has an impact when this is tested. We have no problem in sending LS soon either incase consensus is reached. 

	
	Huawei: Seems no need to inform RAN2 if we defined in RAN4 spec. Option 2.



Sub topic 1-2 Applicability
	Issues
	Company & Comments:

	Issue 1-2-1:
	Company A:

	
	Apple: 
1. We are not sure if Rel-15 signaling can support more than one UL carriers and dual LO on DL CC.
2. Contiguous UL CA (up to two CCs) with single LO outside UL CC should be supported by Rel-16 signalling. That is, it can be reported as 3300 or 3301.
3. All the non-contiguous UL CA with up to two CCs should be supported by Rel-16 signalling.


	
	vivo: Thanks to QC for the elaborate summary. For the LO outside the UL CC case, 3300/3301 can be used in R16 scheme and R16 scheme can cover both contiguous and non-contiguous case when CC number is not greater than 2.

	
	

	
	Company A: OPPO:
1. Regarding the “No” within the table, we need to align the understanding on what does it mean.
Does “3300/3301” can be considered as “Yes” or “No”, even the exact DC location might not be able to be indicated? 
If it is “Yes”, then some of the “No” cases in R15 and R16 column need to be changed to “Yes”.
2. Regarding Rel-15 scheme, it can report the DC in each CC in theory, however, when in CA cases, the reported DC location may be incorrect. 
The reason is that for one UL CC when it is combined with other UL CCs the DC location will be different (this is the reason why R16 scheme was introduced), but Rel-15 scheme can only report one DC for each UL CC. This means the R15 reported DC location is not the real DC location in UL CA. 
Propose not to use Rel-15 scheme in UL CA cases at least when UE support Rel-16 or Rel-17 scheme.
3. Regarding Rel-16 scheme, in our understanding, it can only be applied to UL CA cases according to 38331 definition (see below figure). Therefore, some of single UL CC cases in R16 column should be changed to “No”
[image: ]
[image: ]

The changes for each case can be found in below table.
	Feature/Reporting method
	R15
	R16
	R17

	Single CC
	
	Yes
	Yes
-> No (Rel-16 scheme only apply to 2UL CA case)
	Yes

	DL CA, single UL CC
	UL DC on UL CC
	Yes
	Yes
-> No (Rel-16 scheme only apply to 2UL CA case)
	Yes

	
	UL DC on DL CC 
	No 
-> Yes (3300 reported)
	No
	Yes

	Contiguous UL CA  up to 2 UL CCs
	Single LO on UL CC
	Yes, but one DC per UL CC 
-> No (R15 DC location indicated in CA case may be incorrect)
· 
	Yes
	Yes

	
	Single LO outside UL CC
	No
(R15 DC location indicated in CA case may be incorrect)
	No
-> Yes (3300 reported)
	Yes

	
	Dual LO on UL CC
	Yes, one DC per UL CC 
-> No (R15 DC location indicated in CA case may be incorrect)
	Yes
	Yes

	
	Dual LO on DL CC
(N/A in RAN4 specs)
	Yes
-> No (R15 DC location indicated in CA case may be incorrect)
	No
-> Yes (3300 reported)
	Yes

	Contiguous UL CA  > 2 UL CCs
	Single LO, all cases
	Yes, one DC per UL CC 
-> No (R15 DC location indicated in CA case may be incorrect)
	No
	Yes

	Non-contiguous UL CA

	Single LO on UL CC
	Yes, one DC per UL CC 
-> No (R15 DC location indicated in CA case may be incorrect)
	Yes
	Yes

	
	Single LO outside UL CC
	No
(R15 DC location indicated in CA case may be incorrect)
	No
-> Yes (3300 reported)
	Yes

	
	Dual LO on UL CC
	Yes, one DC per UL CC 
-> No (R15 DC location indicated in CA case may be incorrect)
	No
-> Yes
	Yes

	
	Dual LO, at least one outside UL CC
	No
(R15 DC location indicated in CA case may be incorrect)
	No
-> Yes (3300 reported for the outside UL CC)
	Yes







	
	Qualcomm: Thank you for the comments. It is indeed good to have this discussion before drafting CRs.
We should first align understanding, to us, reporting 3300 or 3301 does not mean DC location can be reported. Reportting 3300 or 3301 or not having signaling framework for that case results in to the same from requirements point of view: exception is not granted or carrier leakage level can not be tested. So what would be the point of putting in to the Ran4 spec that “Yes UE can report DC location with method XX” if that method XX only can report that 3300/3301? 
To Apple issue 3 NC UL CA, how does it work for signle LO in between CCs? This is where IQ image still lands on CC and needs to be “RF corrected”? 

	Issue 1-2-2:
	Company A:

	
	Apple: Are the exceptions discussed in this issue only applicable to non-allocated carrier or they are also applicable to allocated carriers? It is also unclear why IQ image can be allowed for exception? 

	
	Nokia: Clarification is needed. There are several exceptions in 38.101-1 and 38.101-2 and the exception are inconsistent across -1 and -2….
Does QC propose that only when DC is reported, spectrum emission is waived, and carrier leakage and IQ image requirements apply for 38.101-2 for spectrum emission mask for non-contiguous UL CA?

	
	OPPO: Option 3 for now as the question itself is not crystal clear. 
For clarification of the question itself, does it mean carrier leakage/IQ image exception only be allowed when UE indicate its exact DC location? If it is, then Option 1. And the supported reporting scheme is UE capability, further requested by NW.

	
	

	
	



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

	R4-2213332

	Company A

	
	Company B

	
	Apple: We understand that the Rel-17 DC signaling parameter(s) at some point may need to be incorporated into RAN4 specifications to address certain DC associated RF requirements. However, RAN4 may not have sufficient information at this point in time to clearly specify how the signaling parameters are introduced in RAN4 spec. For example, Rel-17 DC signaling includes two fields, one is related to how default DC location is determined, the other is the offset to the default DC location in unit of number of sub-carriers. Neither of these two parameters can be used to indicate 3300 or 3301. Therefore, we suggest to wait till RAN2 completes the Rel-17 signaling design before introducing the corresponding parameters into RAN4 specifications.   

	
	vivo: In previous LS to RAN2, we indicated that “the exact DC location must be known”. In our understanding, this imply 3300/3301 should not be used in R17 scheme. We also agree with apple, it would be better to wait for RAN2 to complete the whole signaling design.

	
	Nokia: Clarification is needed. There are several exceptions in 38.101-1 and 38.101-2 and the exception are inconsistent across -1 and -2….
Does QC propose that only when DC is reported, spectrum emission is waived, and carrier leakage and IQ image requirements apply for 38.101-2 for spectrum emission mask for non-contiguous UL CA?

	
	OPPO: This is our paper, and some further clarification here fore better understanding the changes:
1. Regarding 3300/3301 for Rel-17 DC location report.
This has not been discussed specifically in Rel-17 but need some discussion here. As we all know that 3300 can be reported in Rel-15/16 to indicate the DC location is “out of the carrier”, and 3301 can be reported to indicate the DC location is “Undetermined position within the carrier”. 
The reason behind probably is that when DC location is out of carrier, there is no need for NW to know that since it doesn’t help UL performance improvement anymore, so can be signaled with one value for all. This case hasn’t been changed in Rel-17, thus probably can still be needed especially for FR1.
And similar for 3301, UE can choose to not indicate the exact DC location to NW, for example when UE carrier leakage is small and linearity is good. Therefore, 3301 can still be allowed in Rel-17 though the reporting value range defined in Rel-17 is large.
So, DC location is “out of the carrier” and “Undetermined position within the carrier” probably is still needed which may not be the value of 3300/3301. If this is agreeable, RAN2 should be informed about these two scenarios since now they are discussing about the values in the signaling and LS maybe needed.
Regarding vivo comment on the LS to RAN2 “the exact DC location must be known”, it is correct if UE would like to get some exceptions for carrier leakage/IQ image, otherwise the exact DC location is not needed.
2. Regarding the scenarios that carrier leakage is waived, it is proposed to define “the DC location indicated in [txDirectCurrentLocation-r17] is outside of the active UL carriers”, since for FR1 the carrier leakage requirement and IQ image requirement only apply when they are in the UL CCs.

	
	Huawei: Thanks OPPO for bringing this up. We think the 3300/3301 itself need more discussion since the offset range for Rel-17 is way larger than 4096. Anyway, we can wait for a stable RAN2 signaling design before determining the actual value for this purpose.

	R4-2213333
	Company A

	
	Company B

	
	Apple: Same comments as in R4-2213332

OPPO: Some clarifications below for better understanding.
1. For FR2, similar changes are made as FR1, and the “waived” scenario is out of UL and DL carriers since in FR2 the carrier leakage and IQ image are defined in both UL and DL CCs.
2. The use of “xxx requirements are waived” is changed to “xxx requirements are not applied due to the exact DC location is unknown”. 
The reason is that when “waived” is translated to some other languages it could mean “relaxed”, and people may interpret it as the UE can apply carrier leakage allowance/relaxation in any DC location as long as it reports 3300 or 3301 and this has caused misunderstanding of the specification inside and outside of 3GPP today.



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.
Sub-topic #1-1
	
	Status summary 

	Issues 1-1-1Sub-topic #1-1
	Slight majority companies think clarification is needed at least for different SCS case. Both option1 and option 2 have supporters, but generally have no strong view.
Tentative agreements:
Continue discuss the options.
Candidate options:
Recommendations for 2nd round:
Confirm where would be the definition is and discuss a tentative LS.

	Issue 1-1-2
	Chair => follow Nokia comment “If it was written in RAN4, we do not need to send LS to RAN2.”

Recommendations for 2nd round:
Confirm where would be the definition is, and discuss a tentative LS.



Sub-topic #1-2
	
	Status summary 

	Issue 1-2-1Sub-topic #1-2
	This work is deemed, useful, but the views for details are still diverse.
Tentative agreements:
None.
Candidate options:
Recommendations for 2nd round:
Continue discussion, and try to converge for a WF.

	Issue 1-2-2
	The views for details are still diverse.
Tentative agreements:
None.
Recommendations for 2nd round:
Continue discussion, and try to converge for a WF.



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)
Sub-topic 1-1 ”Edge” Clarification 
Moderator’s note: The 2nd round discussion would be focus on the LS “LS on intra-band UL CA DC default location clarification” thread. The discussion history including companies’ complete comments would be also incorporated here for later references.

OPPO: We don’t see the necessity of this LS to clarify the meaning of edge, because in the previous LS in R4-2119965 it is clearly defined the relation among “UE default DC location -> middle of UE BW -> low Edge of lowest frequency component/ upper Edge of highest frequency component -> lower/upper frequency of RBs of the lowest/highest frequency component”. We cannot see how there could be different understanding on the edge definition. And if company refer to Edge sub-carrier centre frequency, shouldn’t be “middle of edge sub-carrier frequency”? This is not aligned with previous agreements and LS. Therefore, not support.
Nokia(HU): we also don’t think this LS is necessary since our understanding is that in the end, the exact position is written in RAN2 spec like absoluteFrequencyPointA. Of course, if RAN4 is asked for clarification by RAN2, we are ok to do so. 
[image: ]
Apple : Thanks to OPPO’s comments where the definition might be clear on your side. Unfortunately, we have seen different interpretations which was the reason for us to initiate this contribution. To our understanding, in 5G NR, most frequency locations are indicated based on sub-carrier grid, such as Point A, channel raster, sync raster, and resource block allocations. Therefore, using the edge sub-carrier frequency seems to be a natural choice. However, we are also fine with the majority view. From our side, having this definition clarified is more important than which option is chosen.  

Moderator’s note:
During the 2nd round discussion, it was proposed to document a WF, if LS cannot be agreed. The question and proposal are as following and are suggested to be captured in Chairman’s notes:

Whether and how to clarify which of the following definitions is intended for “edge” frequency of the edge component carriers?
· Proposals
· Option 1: Edge sub-carrier frequency
· Option 2: Edge sub-carrier boundary frequency
Tentative Agreement:
[Option 2] (To be confirmed in a GTW)
GTW agreement: Option 2
Sub-topic 1-2 Applicability
Moderator’s note: The 2nd round discussion would be focus on the WF thread “WF on DC location signaling applicability”. The discussion history including companies’ complete comments were incorporated here for later references.
1-2-1: Discuss which feature variants which method for DC location signalling is applicable.
The intention is to get common understanding what methods can be used to signal DC location for which features. The intent is to enable reporting the location of the carrier leakage. 
Issue 1-2-1-1 Treatment of signalling 3300/3301 vs not supporting applicable signalling method
Two possibilities how to treat the 3300/3301 case in the Ran4 specification:
<Way forward/Agreement>: 
· Option 1: Even if the signalling method does not support reporting DC location, mention in the specification the method as one option since 3300/3301 can be used to indicate DC location is outside carrier or in an unknown place in carrier. 
· Option 2: Do not consider signalling method a possible method for a feature if it can only be used to signal an unknown location. 
· [bookmark: _Hlk112226682]Option 3 (possible compromise): Do not consider signalling method a possible method for a feature if it can only be used to signal an unknown location. No change to existing possibilities to signal 3300/3301 for the UE. 


	Company
	Comments

	Nokia
	Option 2: Specifically, 3301, i.e., Undetermined position within the carrier, is a very unfortunate option. It’s useless. Even if a UE always report 3301, the UE is considered as supporting this UL DC location signaling feature… Perhaps, during the test, TE can use this as a criteria to decide to try to find out where the UL DC location is by sweeping the frequency…since at least we know UL DC location somewhere in the carrier..But in the field, it must be useless.
3300 is not the best option since operators may have more than one spectrum blocks. In this case, even if an UL DC of a UE in a spectrum block “A” doesn’t exist, but if it exists in the other spectrum block “B” belonging to the same operator, it’s worth reporting the exact position since other UEs in the other sub-block “B” may avoid impact of the DC from the UE in the block “A” on their UL performance. But still 3300 has some benefit while 3301 doesn’t.

	OPPO2
	From RAN2 signalling point of view, 3300/3301 is supported, and be considered as the valid DC location though not meaningful to gNB maybe. If RAN4 going to exclude 3300/3301 from some cases, maybe RAN2 need to be informed and checked the impacts.
Comparing Option 1 and 2, we may slightly prefer Option1, since UE reporting are based on NW request. As long as RAN4 get some conclusion on the applicability of each DC reporting scheme in the scenarios, and NW knows the restrictions then it depends on NW choice which scheme is used.

Besides, for Rel-17, whether the “unknown” is still needed for the signalling haven’t been fully discussed in RAN4 but there are some discussion in the dualPA-Architecture and DC location report topic in this meeting. For UE with two LO implemented and report dualPA-Architecture, it is agreed that UE can choose to report only one DC location in Rel-17, then to NW whether this means the not reported DC is the default DC location or this DC is unknown to NW. From the discussion, it is clear that this not reported DC should be considered as “unknown” rather than default DC location. Therefore, in our view, the “unknown” reporting value should be also supported by Rel-17 scheme, corresponding to “3300 or 3301” in Rel-15/16.

Therefore, the “unknown” position should also be supported in Rel-17.

	Vivo 
	Option 2. The 3300/3301 may still useful in the field, e.g., DC location changed when BWP activated/deactivated for R15 scheme, but the form RAN4 spec perspective, the 3300/3301 is useless because we still cannot give the exact exception location.

	Huawei
	Option 1. For Rel-15/16, the definition of 3300/3301 is well defined in both RAN2 and RAN4, and it is part of the signalling design for sure. 
Regarding of the Rel-17 issue mentioned in OPPO’s comments, we also think “unknown” flag is still needed, but it should be noted that such two values, i.e. 3300&3301, have been considered as valid value in RAN2 since RAN4 already approved a large offset range.

	Qualcomm
	Intention here is not to remove the “unknown” signalling but to decide what to do in ran4 requirements with it. Not reporting or reporting “unknown” leads to the same end result in terms of ran4 requirements. So if we go with option 1 in ran4 specs, then how do we word the CR? For example NC UL CA:
UE reports carrier leakage location with [R17-method IE] and RF correction is performed and exceptions to IBE are granted that reported frequency. Or in case UE does not report carrier leakage location or reports 3300/3301, with the [IE Rel-15] or with [IE rel-16] then RF correction is not performed or exception is not granted. 
To us, the last part seems unnecessary complicated and needless to carry this 3300/3301 possibility since it has no effect in ran4. We are also little puzzled about why proponents who want to keep the 3300/3301 option feel the need to refer ran2 definitions of it, seems it is not ran4 technical reason. 
Edit: Apple’s comment below condenses this issue well, it is also unnecessary burden to the UE to report information it does not benefit of. 

	Apple
	Our preference is not to report anything if UE does not need help from gNB for DC removal nor require IBE exceptions.

	Nokia
	With the current spec, it’s not possible to go with a following text since it’s not clear how to interpret this as requirements. In any case, nothing to do is OK?
Or in case UE does not report carrier leakage location or reports 3300/3301, with the [IE Rel-15] or with [IE rel-16] then RF correction is not performed or exception is not granted.
For instance, the below NOTE 5 says applicable frequencies are needed to be identified via signaling. Hence, reporting 3301 is meaningless. And the fundamental problem is that the spec allows a UE not reporting accurate location to have advantage, i.e., allowance of skipping requirements, over a UE reporting accurate location. So, if we go with the last WF in this document, we simply need to say that UE shall report DC location or 3300.
NOTE 5:	The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed either in the RB containing the carrier leakage frequency, or in the two RBs immediately adjacent to the carrier leakage frequency but excluding any allocated RB.




Issue 1-2-1-2 Applicable signalling methods
The table from Oppo in the comments as starting point with edits to categorize the issues to help alignment:
Case 1: -> No (Rel-16 scheme only apply to 2UL CA case) 
	According to the Oppos comments, the method is only when two uplink carriers are configured. 
Case 2: -> Yes (3300 reported) and -> Yes (3300 reported for the outside UL CC)
	This case depends on issue 1-2-1-1. If it considered eporting an unknow location is meaningful to mention in ran4 specification then this is yes. If it is considered that eporting unknown location results in to the same outcome from ran4 spec, then this is no. 
Case 3: -> No (R15 DC location indicated in CA case may be incorrect)
This case the reporting is possible but with restrictions such that there has to be DC on UL carrier.

	Feature/Reporting method
	R15
	R16
	R17

	Single CC
	
	Yes
	No
-> No (Rel-16 scheme only apply to 2UL CA case)
	Yes

	DL CA, single UL CC
	UL DC on UL CC
	Yes
	No
-> No (Rel-16 scheme only apply to 2UL CA case)
	Yes

	
	UL DC on DL CC 
	No 
-> Yes (3300 reported)
	No
	Yes

	Contiguous UL CA  up to 2 UL CCs
	Single LO on UL CC
	Yes, but one DC per UL CC 
-> No (R15 DC location indicated in CA case may be incorrect)
· 
	Yes
	Yes

	
	Single LO outside UL CC
	No
(R15 DC location indicated in CA case may be incorrect)
	No
-> Yes (3300 reported)
	Yes

	
	Dual LO on UL CC
	No
-> No (R15 DC location indicated in CA case may be incorrect)
	Yes
	Yes

	
	Dual LO on DL CC
(N/A in RAN4 specs)
	No
-> No (R15 DC location indicated in CA case may be incorrect)
	No
-> Yes (3300 reported)
	Yes

	Contiguous UL CA  > 2 UL CCs
	Single LO, all cases
	No
-> No (R15 DC location indicated in CA case may be incorrect)
	No
	Yes

	Non-contiguous UL CA

	Single LO on UL CC
	No
-> No (R15 DC location indicated in CA case may be incorrect)
	Yes
	Yes

	
	Single LO outside UL CC
	No
(R15 DC location indicated in CA case may be incorrect)
	No
-> Yes (3300 reported)
	Yes

	
	Dual LO on UL CC
	No
-> No (R15 DC location indicated in CA case may be incorrect)
	Yes
	Yes

	
	Dual LO, at least one outside UL CC
	No
(R15 DC location indicated in CA case may be incorrect)
	No
-> Yes (3300 reported for the outside UL CC)
	Yes



· [bookmark: _Hlk112226694]<Way forward/Agreement>: All the case above will set to “No” (changes to the original in R4-2214039 are in red) since they either can not be used to declare DC location or they can only support limited cases where it can be reported. Further discuss exact spec wording in next meeting. 
Companies are encouraged to provide comments on the above cases and if there are comments or concerns on non highlighted cases, the please indicate where.
	Company
	Comments

	Nokia
	We support this clarification activity. But we think that it’s more appropriate to ask RAN2 for what each release UL DC location method can do via LS or we capture the table in the WF and collect each company’s view in the next meeting.
Because it is likely that RAN4 delegates consult with RAN2 delegates internally and check what is feasible. We don’t think it is the right way for RAN4 to speculate what is feasible in terms of signaling.
If we send an LS to RAN2, the questions and associated languages must be clarified. For instance, 
· What is the exact criteria of “Yes” and “No”? 3300 and/or 3301 counted as Yes? 
· Single CC on the 2nd row is an appropriate expression? May be replaced with Non-CA state, etc…Since up to Rel-16, the report is conducted per cell basis, but from Rel-17, it must not be the case because the number of CCs can be larger than the number of UL DC. So this must not be interpreted as reporting per CC basis, though we may be overthinking…
· Etc…

	OPPO
	The clarification is useful in general to align the understandings among companies. And the applicability of each scheme can communicate with RAN2 once RAN4 have conclusions. The DC location reporting schemes are defined by RAN4, and RAN4 have the final judgement of how the schemes should work, but of course signalling impacts should discuss with RAN2 and if necessary to clarify in the specs no matter RAN2 or RAN4.
And the table changes are aligned with our understanding.

	Vivo
	The current table is fine to us and we agree with Nokia and OPPO, it is better to align the understanding between RAN4 and RAN2 to avoid potential signalling impact because RAN2 may have a flexible framework to accommodate more cases.

	Huawei
	First, we think such clarification is RAN4 activity, since anyway RAN2 is mainly responsible for signalling design rather.
Second, we think any potential RAN4 spec change related to Rel-15/16 DC report should not be introduced after such clarification.

	Qualcomm
	To clarify, this is just for Rel-17 ran4 requirement facing discussion. And the Yes/No is the intended applicability in the specifications. 

	Apple
	We also support the clarification. For Rel-16 handling non-contiguous UL CA, the number of CCs should be limited to 2.

	Nokia
	To Qualcomm
Thank you for the clarification. In order to discuss applicability of RAN4 requirements, we need to correctly understand what RAN2 signaling can provide in each condition. If Rel-15 signaling cannot provide accurate UL DC location in CA mode, the applicability must be NO. So, we think we need to think about both signaling and applicability of the requirements. 



<Topic Z> Issue 1-2-2: Whether change RAN4 specifications to allow exceptions for carrier leakage and IQ image only if UE declares support for an appropriate method for signalling the DC location?
Issue comments had some questions and as proponent, we clarify that the intention from Rel-17 onwards is that the exception for emission requirements such as SEM in FR2 case and IBE in both FR1 and FR2 case would be granted only if UE reports the DC location by using one of the possible methods. For example table Table 6.4A.2.1.2-2 text right most column would say:
“The frequencies of the up to 2 non-allocated RBs are indicated by the UE with IE [uplinkTxDirectCurrent…. -r17] . The frequency raster of the RBs is derived when this component carrier is allocated with RBs”
It may further make sense to clean up the whole treatment and concentrate the carrier leakage indications to the section 6.4A.2.1.3.
<proposed Way forward>:
· [bookmark: _Hlk112226767]From Rel-17 onwards, any RF correction or exception to emission or such IBE for carrier leakage and IQ image will be granted only if UE supports signalling method that enables signalling the carrier leakage for the applicable feature. UE can still signal “unknown”.  

	Company
	Comments

	Nokia
	For the first exception mentioned by the proponent, there was a discussion on if we allow this exception only for FR2 or not. If the same requirement in FR1 applies to FR2, we don’t need to discuss this exception anymore…
In any case, the concept that exceptions are allowed for only UEs that indicate where UL DC location(s) is are very reasonable approach. But there are following texts. 3300 or 3301 is reported, requirements are waived since the position is unknown…So, the proponent are thinking that some specific requirements should allow some exceptions for UEs to indicate UL DC location while some other specific requirements should allow some exceptions for UEs not to indicate UL DC location? 
In case the parameter 3300 or 3301 is reported from UE via txDirectCurrentLocation-r16 or txDirectCurrentLocation (as defined in TS 38.331 [7]) or UE does not indicate the DC location parameters, carrier leakage measurement requirement in clause 6.4A.2.4.2 shall be waived, and the RF correction with regard to the carrier leakage and IQ image shall be omitted during the calculation of transmit modulation quality. 

	OPPO2
	For clarification what is the difference from current spec description below?
“In case the parameter 3300 or 3301 is reported from UE via txDirectCurrentLocation-r16 or txDirectCurrentLocation (as defined in TS 38.331 [7]) or UE does not indicate the DC location parameters, carrier leakage measurement requirement in clause 6.4A.2.4.2 shall be waived, and the RF correction with regard to the carrier leakage and IQ image shall be omitted during the calculation of transmit modulation quality.”
In the header it refers to Table 6.4A.2.1.2-2 which is for the carrier that not allocated, then in Rel-15/16 the DC location will be 3300 (outside of the carrier), it seems current spec is correct?
Though generally ok with the principle, it seems this proposed WF is unnecessary.

	Vivo
	We are ok with the WF and how to revise the spec can be further discussed based on the applicability discussion.

	Huawei
	We think this proposal with the spec change is unnecessary. The “unknown” is a possible situation which is covered by Rel-15/16 DC report framework, and there is no need to preclude that with Rel-17 approach.

	Qualcomm
	Our intent is to change that ambiguity since now we have a method to signal the DC in every place so UE has no reason not to signal it. It would little unfortunate to allow spec relaxations/exceptions to the UE even if does not bother to tell where this DC location is. In our proposal, reporting the “unknown” leads to the same situation, the DC location is not known and the relaxation is not granted. 
For the unallocated component carrier, IBE requirement is valid, same situation in FR2. Currently RAN5 does not test any emission or IBE requirement for the un allocated component carrier because of this unknown location of the carrier leakage. And even in the case of single DC location, the carrier leakage maybe in the unallocated component carrier, for example if the location in the in the middle, an the allocated component carrier is narrower in bandwidth. Or very common case in FR2 where there are more than two component carriers configured.
Edit: Huawei could clarify, the UE can still report unknown but then it means carrier leakage is untestable as it is in current specification, as it is now. The specification for this part would not change and requirements otherwise still apply. Maybe we clarify that UE can still signal “unknown”. To Oppo, that part is aligned with our understanding. 

	Apple
	We think the principle of this way forward is reasonable as the same principle has already been applied to single carrier and UL CA with allocated carrier.

	Nokia
	If the intention doesn’t allow exceptions for a UE which doesn’t report DC from Rel17 onwards, we support it. But again, how to amend the current specification needs to be discussed…





CRs (Further comments collection)

Moderator’s note: 
The CR R4-2213332 & Rr-2213333 received many comments in the 1st round discussion.  Since many companies prefer to wait until more details for singling can be set, the CRs are likely not be postponed to next meeting. 
Still, further comments are still can be submitted, and updated version might be provided to collect some agreements if possible, to have a better converged version for next meeting. 
No dedicated thread and comments would be documented in this summary.

	CR/TP number
	Comments collection

	Rev of R4-2213332

	Company A

	
	Company B

	
	

	Rev of R4-2213333

	Company A

	
	Company B

	
	



2nd round summary:
No further comments received in 2nd round. Based on 1st round discussion, these two CRs (R4-2213332/R4-2213333) can be noted, and there would be no need for revision.

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

	R4-2211990
	Samsung
	Discussion on FR2 CA BW class remaining issues
Observation 1:	it is no harm to specify CA BW class R S T U in FBG2 in later stage when indeed necessary
Proposal 1:	it is better to remove R S T U for now and to add it back when there are industry needs
Observation 2:	the new IE to limit the maximum aggregated bandwidth seems not helpful for most legacy FBGs whose aggregated bandwidth range has no overlap among different order of CA BW classes
Observation 3:	it is necessary to further clarify the new IE to limit the maximum aggregated bandwidth is per-Band or per-FS capability. If it is per-FS, it further weakens the benefits of the new IE to save signalling. And the relationship between the new IE(s) and feature set(s) need more clarification.
Proposal 2:	NBC issue should be addressed before introducing the new IE to limit the maximum aggregated bandwidth. The CA BW classes of FBG5 would be difficult to be release independent to earlier release if the new IE would be introduced.

	R4-2212329
	Qualcomm Incorporated
	On new contiguous BW classes for legacy networks
Proposal 1: RAN4 requests RAN2 to consider a new IE that, for intra-band scenarios:
1. communicates to the network that the UE has independent constraints on number of CCs and max. aggregated bandwidth.
2. communicates the actual value of the max. aggregated BW. 
3. The max. aggregated bandwidth is expected to change as a function of the set of baseband attributes captured in FeatureSetListPerUplink(Downlink)CC.
Proposal 2: The new IE is allowed to be implemented by UEs from Rel-15.
Proposal 3: R2-R12 are allowed to be implemented by UEs from Rel-15.

	R4-2212355
	Apple
	Signaling enhancement for FR2 new CA BW classes
Proposal 1: Introduce a new IE maxaggregatedBW to indicate UE’s maximum aggregated BW capability when UE’s maximum aggregated BW is less than the CA BW class upper BW limit.
Proposal 2: The signalling solution is down-selected from the following three alternatives (using R12 in FBG5 and maximum aggregated BW = 1600 MHz as an example):

Alternative 1: The following parameters are signalled,
					CA BW Class: R12
					maxaggregatedBW = 1600 MHz
					{CC1, CC2, CC3, CC4, CC5, CC6, CC7, CC8, CC9, CC10, CC11, CC12} =
{200, 200, 200, 200, 200, 200, 200, 200, 200, 200, 200, 200} (FeatureSet)
Alternative 2: The following parameters are signalled,
					CA BW Class: R12
					maxaggregatedBW = 1600 MHz
Note: The default assumption is that the maxaggregatedBW is also supported by the UE for all the lower order CA BW classes where their aggregated BW upper limit is higher than or equal to maxaggregatedBW.
Alternative 3: The following parameters are signalled,
					CA BW Class: R12
					maxaggregatedBW = 1600 MHz
CA BW Class: U

	R4-2212588
	Xiaomi
	Discussion on the remain issues for FR2 new CA BW classes
Observation 1: New IE limiting the maximum aggregated bandwidth can’t resolve the issue that the UE need additionally indicate the lower order BW classes (R5-R11) beyond the R12 fallback range in FBG5.
Observation 2: It is not necessary to additionally indicate support for the lower BW classes (R5-R11) with 1600MHz aggregated BW.

	R4-2212589
	Xiaomi
	Draft CR for Rel-17 38.101-2 to correct the notation for FBG5 CA BW class

	R4-2212776
	Ericsson
	Draft LS to RAN2 on FR2 bandwidth classes covering up to 2400 MHz aggregated bandwidth with mixed carrier bandwidths
Proposal 1: remove the CA BW classes R-U since superseded by the new R5-R8 classes (no NBC problem since R-U are not included in a published version of 38.331).
Observation 1: there is no need to introduce any additional fall-back rules.
Proposal 2: introduce a new parameter indicating the maximum aggregated bandwidth supported (in MHz) by the UE as a per-band capability for each transmission direction. This parameter should apply for operating bands in both FR1 and FR2 to reduce required capability transfer of feature sets in feature-set combinations. If a general specification is not feasible, the parameter should at least cover FBG5 > 800 MHz.
Proposal 3: ask RAN2 to introduce FBG5 and the new parameter into 38.331.


	R4-2212777
	Ericsson
	Removal of the CA bandwidth classes R-U

	R4-2213592
	ZTE Corporation
	Considerations on FR2 CA BW classes
Observation 1: The compatibility issue of introduction new CA BW classes R~U has already been solved from RAN2 signalling aspects.
Proposal 1: It is suggested to keep the CA BW classes R, S, T and U in FBG#2 so that the operators can choose the 200MHz channel bandwidths or the 100MHz/200MHz hybrid channel bandwidths independently.
Proposal 2: It is suggested to introduce a new CA BW class V for aggregated BW 1200 MHz < BWChannel_CA ≤ 1600 MHz with 4CCs in FBG#1.

	R4-2213593
	ZTE Corporation
	CR for TS 38.101-2 on corrections to FR2 CA BW classes



Open issues summary
Sub-topic 2-1 non-FBG5 issue
Issue 2-1-1: Introduce a new CA BW class V for aggregated BW 1200 MHz < BWChannel_CA ≤ 1600 MHz with 4CCs in FBG#1. (ZTE R4-2213593)
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group

	A
	BWChannel ≤ 400 MHz
	1
	1,2,3,4

	B
	400 MHz < BWChannel_CA ≤ 800 MHz
	2
	1

	C
	800 MHz < BWChannel_CA ≤ 1200 MHz
	3
	

	V
	1200 MHz < BWChannel_CA ≤ 1600 MHz
	4
	


· Proposals
· Option 1: Yes 
· Option 2: No. 
· Option 3: Others. 
· Recommended WF
· TBA

Discussion in GTW: 
Ericsson: we propose not to introduce it from this point of time.
Verizon: we do not prefer to introduce the new bandwidth class.
Xiaomi: we prefer to introduce the new class, which was agreed in previous RAN4 meeting considering the backward compatibility.
Samsung: we agree with Ericsson and Verizon. We should introduce the new bandwidth class based on real demand. 
Apple: In general, we do not object this new class according to demand from operators and vendors. It is better to introduce this in later release.
ZTE: We support to introduce 400MHz. We want to keep all the bandwidth class to have their own roadmap. This is the previous RAN4 agreement, like what Xiaomi commented.
Moderator: to Xiaomi, we check the previous document. We have agreement to introduce such 400MHz as the agreement. But with discussion continuing, companies have different understanding.
Huawei: have similar understanding as Xiaomi and ZTE. Keeping 400MHz is still valid.
Samsung: Could Xiaomi clarify the agreement? I did not see the agreement.
Xiaomi: captured in R4-2107859.
OPPO: in future, we can ask companies to update to clearly capture the agreement.

Agreement:
· Further discuss the bandwidth class V in the future release depending on the demand from operators.

Issue 2-1-2: Remove R S T U for now and can be added back when there are industry needs
· Proposals
· Option 1: Yes 
· Option 2: No. 
· Option 3: Others. 
· Recommended WF
·  TBA[Option 1]

Discussion in GTW:
Xiaomi: we disagree with it. FBG2 we should keep them considering the backward compatibility. FBG5 also covers FBG3. Does it mean FBG3 is obsolete? 
Huawei: It is not necessary to remove RSTU from now. The development of RSTU and FBG5 are not contradictive.
Ericsson: we would like to understand why there is backward computability issue for the bandwidth class which is not introduced yet. From deployment, R~U have been covered by R5~R8 and they are redundant. The other capability covers them. The FBG3 may be obsolete but UE still need to report to network that does not understand the new FBG. There is no need to introduce the class which has been covered by RAN2 signaling.
Verizon: we fully agree with Ericsson comment. We do not understand why we should discuss something does not exist.
ZTE: we disagree with removing RSTU. FBG2 is not obsolete. FBG2 has been introduced from Rel-15. If we think FBG5 can include all the requirements, how to handle CC with 400MHz? Should we define the new hybrid groups?
Samsung: we support moderator proposal. The background to introduce RSTU is that at that time we just discuss fallback group 1,2,3 but later we agree on fallback group 5 and then fall back group 2 is obsolete. In the future we are open to introduce this.
Qualcomm: It is good for proponent to come up with the concrete proposal where RSTU is useful. It would not be useful for legacy network. FBG5 can work. FBG5 is constructive and can support the future demand.
Ericsson: Agree with Qualcomm. It is beneficial to get clear clarification on the problem of backward compatibility.
Apple: FBG5 has issue on the signalling compatibility. It may need complicated feature set. RSTU can provide the advantage to indicate UE capability of number of 200MHz carriers. 
Verizon: There is no legacy issue for this particular bandwidth class. The discussion here is mainly focusing on what we are going to deploy in the system. In the future, we have no clear view. At the current stage, we do not think these requirements are needed.
Xiaomi: have similar view as Apple. It seems FBG 5 covers FBG2. FBG5 have differences for legacy bandwidth class. RAN2 needs further check if UE report its support R12 with limited 1600MHz, the network cannot configure 8 carriers with 200MHz bandwidth.
Qualcomm: I do not believe FBG5 brings any new fall back rules.
Samsung: to Apple, FBG5, RSTU can be helpful for capability. We wonder if UE reports for FBG5 and FBG2 simulatenously.
Ericsson: FBG5 indeed follows the fall back rule. The introduction of new information is to reduce the signalling of capability.
Apple: I have different understanding. CA bandwidth class definition is mixed with configuration of network. UE does not know what the network configuration is when reporting capability. UE needs to indicate the different bandwidth class with different fall back group.
Moderator: in case that we cannot reach agreement, we can also keep them in the spec.

Chair => Encourage experts to further discuss if there is fall-back issue. If there is no fall back issue, it is suggested to further discuss RSTU in the future release depending on the operator demands.

Sub-topic 2-2 FBG5 related issue
Issue 2-2-1: How to enable the blue-but-not-red region in following figure?
[image: Chart, line chart

Description automatically generated]
· Proposals
· Option 1: Use additional FeatureSets
· Option 2: Introduce MaxAggregatedBW only.
· Option 3: Introduce MaxAggregatedBW and signal corresponding FBG2 class to indicate the number of individual CC that can support 200MHz. (Apple R4-2212344, Alt3)
· Recommended WF
· TBA

Discussion:
Moderator: Most companies support to introduce the MaxAggregatedBW.
Huawei: We do not need to introduce this IE. For the next issue, whether it is per BC or per FS needs further discussion.
Qualcomm: we have example where the signaling can help. We have side by side comparison. This aggregated BW is the baseband capability. It has to be per FS.
Ericsson: The concern from UE vendors is that they can only support a certain aggregated bandwidth. To avoid the heavy signaling load, we introduce this to allow UE to report the maximum aggregated BW. Whether it is per band or per FS is up to RAN2. It could be beneficial to reduce the signaling by introduce this capability. That should be done for FBG5 at least. In the field, the issues were identified. Last time around, there is no fall-back issue for FBG5 but the signaling load is the concern. We can ask RAN2 what is possible. RAN2 can tell signaling design rather than RAN4.
Xiaomi: according to current fall-back rule, if UE report to support higher class, UE needs to support lower class. UE will report the highest bandwidth class. UE does not need to indicate all the lower order classes.
Verizon: we agree to introduce the new IE to avoid the signaling overload. That is useful.
Huawei: This capability has pre-condition. Baseband capability should be the same. Baseband is limited by this new IE. We only see the applicability for intra-band contiguous CA. We wonder how the new IE is applied for intra-band NC CA. To Ericsson, we can list the problem and options in LS to ask RAN2 opinion. RAN4 cannot conclude on the introduction of IE from now.
Qualcomm: We agree that RAN2 can decide the signaling. We agree with Huawei. This is limited to intra-band contiguous.  It is applied to intra-band contiguous CA. To comment that the IE is not useful enough since it does not cover the situation where baseband capability is different, this comment would be true…. To Xiaomi, picture of blue is purely FBG5.
Apple: we support the new IE. Many companies have commented. In order to support 2400MHz deployment, it has used 12 CC. But there will be some limitation, that UE cannot support 12 by 200MHz. This number should be supported by R12, 11 and 10. Without it, UE need to indicate multiple feature sets, which is really complicated and even complicated for FR1+FR2. We see the merit of this IE.
Ericsson: Our position is IE should be applicable to FBG5. It may be difficult to introduce for other group.
Samsung: this issue should not totally reply on RAN2. RAN2 may not have RAN4 knowledge. RAN4 needs to have consensus on introduction of such signaling.
ZTE: The current RAN2 signaling design work when we introduce the new fallback group. We can see the potential reduction of signaling load. We cannot judge how much signaling load can be saved. We can leave the judgement to RAN2. They can decide how much we can save. Introduction of such signaling will break the rule of RAN2.
Qualcomm: We should first align on the view. We can add and delete to the framework in our LS proposal.

Issue 2-2-2: If introduced, the new IE MaxAggregatedBW is applicable for all FBG or only FBG5?
· Proposals
· Option 1: FBG5 only.
· Option 2: All FBG 
· Option 3: Others. 
· Recommended WF
·  TBA[Option 1]

[bookmark: _Hlk111131158]Issue 2-2-3: If introduced, the new IE is per-band or per-FS?
· Proposals
· Option 1: per-band (Apple R4-2212344, Alt2)
· Option 2: per-FS. (Qualcomm R4-2212329)
· Option 3: Others. 
· Recommended WF
· TBA

Issue 2-2-4: If introduced, whether the new IE and FBG5 can be release independent from R15?
· Proposals
· Option 1: Yes 
· Option 2: No. 
· Option 3: Others. 
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1 non-FBG5 issue 
	Issues
	Company & Comments:

	Issue 2-1-1: 
	Company A:

	
	Ericsson: Option 2. Modifications of the FBG2 require further studies considering the support of 400 MHz and operation with this channel bandwidth.

	
	Apple: Option 3
The new CA BW class as proposed can be considered in a later release when the infra-structure is ready to support 400MHz carrier per cell.

	
	Xiaomi: support Option 1, it has been agreed in the WF R4-2107859

	
	Samsung: option 2.
We don’t think it necessary to introduce CA BW class V (4x400MHz) as of now. It is too far away from practical deployment. The first stage is to enable 200MHz CC BW on top of existing 100MHz CC BW in the CA BW class.

	
	ZTE: We support option 1. Our intention is to keep Maximum supported component carrier bandwidths of 100MHz, 200MHz and 400MHz have its own deployment roadmap. Operators and vendors who prefer to deploy a mix bandwidths such as 100MHz and 200MHz can use the new introduced FBG#5. However, for other operators and vendors who are willing to stay with the legacy classes, we cannot preclude their rights. Regarding to FBG#1, in the previous RAN4 meeting RAN4#99-e, we have already achieved a tentative agreements to introduce FBG#1 with 400MHz CC’s. Thus, we suggest to introduce one class V for 400MHz in FBG#1.

	
	Verizon: Option 2

	Issue 2-1-2: 
	Company A:

	
	Ericsson: Option 1, the R-U classes are superseded by R5-R8, R-U are redundant. No need to introduce later.

	
	Apple: Option 3
It depends on whether R, S, T, U would be used as UE capability signaling to complement FBG5 on maximum aggregated BW indication without the use of complicated FeatureSet signaling as discussed in R4-2212355.

	
	Xiaomi: Option 2, it’s necessary and safe to keep R, S, T, U in FBG2. It seems FBG 5 already cover the aggregated BW of R,S,T,U, actually, according to current signaling logic, the network can never configure 8*200MHz for the UE, if the UE indicate support R12 with the limitation of max aggregated BW 1600MHz. Whether allowing the UE additionally indicate lower order classes with the max aggregated BW 1600MHz need RAN2 further check, since if allowed, it will break the current fallback rule.

	
	Samsung: option 1.
In our view business driven is the most important. RAN4 should be careful to introduce new CA BW classes when there is no deployment demand.

	
	ZTE: We support Option 2. The intention of removing classes RSTU is to declare the entire FBG#2 would be obsolete in the future including classes D-F. We don’t think at this stage, Rel-18 having been started, to state that FBG#2 to be obsolete is a good decision. We know FBG#2 have been introduced from Rel-15 at the beginning of NR. How can we say classes D-F and even the entire FBG2 would be obsolete FBG2 in the long term? Furthermore, if we think FBG#5 can include all the requirements from 100MHz and 200MHz CC’s. How about the CC with 400MHz? Do we intend to extend FBG#5 to also include 400MHz CC’s? Or we need to define more new hybrid FBGs for 400MHz CC’S, such as 200+400, 100+200+400? In addition, we also disagree with “can be added back when there are industry needs”. We need to have an overall plan right now not come back later, i.e. one hybrid FBG to include everything or just keep the legacy deployment as one candidate.

	
	Qualcomm: Option 1.
Obsoleteness of FBG2 is not necessary to discuss. Discussion can be limited to ‘are RSTU useful, now that FBG5 is endorsed’. We think RSTU cannot help legacy networks, and FBG5 covers all RSTU for future networks. From a deployment perspective, RSTU does not seem necessary for either legacy or future networks.
From a UE perspective, RSTU do allow a less general set of fallback BW classes compared to FBG5. Specifically, RSTU fallbacks are derived from dropping a strictly 200M carrier, but FBG5 fallbacks are derived from dropping either a 100M or a 200M carrier. But is there a UE implementation today that can take advantage of this? Is there a UE that can support 200M but not 100M? In our view the fallback argument does not support RSTU either, because the more limited fallback footprint of RSTU is not a real advantage to a UE

	
	Verizon: Option 1
We do not see any issue from RSTU in either legacy or future network. Therefore, there is no fall-back issue from the Option 1.



Sub topic 2-1 2 FBG5 Related 

	Issues
	Company & Comments:

	Issue 2-12-1: 
	Company A:

	
	Sub-topic 2-2
Ericsson: option 2, this would address the concern of extending the maximum aggregated BW of the new FBG from 1600 MHz to 2400 MHz without increased capability signaling. In case fallbacks support different capabilities, the standard procedures in 38.331 apply.

	
	Issue 2-2-1
Apple: Option 2 is our preference.
Option 3 is also proposed by us and can be considered in case the default assumption on the support of maximum aggregated BW for lower order CA BW classes in FBG5 is not accepted.

	
	Xiaomi: could support Option3.
Option 1 will break the current fallback rule, if the UE report supporting the highest order class, the UE will be mandatory to support the lower order classes in ther same FBG, why the classes in FBG5 need further indicate support the lower order classes by FS additionally.
Option 2 introducing new IE to limit max aggregated BW 1600MHz with highest class R12 can’t represent the UE support the lower order classes with max aggregated BW 1600MHz.

	
	Samsung:
Option 1 (FeatureSets) is feasible as it is existing scheme.
Option 2 (new IE) depends on the discussion of other detailed issues
Option 3 seems having feasibility issue since CA BW class signaling is an enumerated reporting and thus the UE could not signal FBG5 class and FBG2 class at the same time.

	
	ZTE: Option 3. The additional signaling can indicate the maximum number of 200MHz CCs supported which is beneficial to network understanding UE configurations.

	
	Qualcomm: option 2 
The complexity of option 3 does not bring any additional information to the network that cannot be achieved with option 2+ correctly signaled FeatureSets (see R4-2212329 for example) 

	
	Verizon: Option 2 (new IE)
We see the merit of this IE, and RAN4 needs to provide more introduction of such signaling to RAN2.

	Issue 2-12-2: 
	Company A:

	
	Ericsson: Option 3 (other), the new parameter/IE max aggregated BW should at least apply for the new class FBG5. It would be beneficial could this parameter also be used for intra-band CA (contiguous and non-contiguous) both for FR1 and FR2 as an envelope capability of the aggregated BW to reduce capability signaling. 

	
	Apple: Option 3. We share the similar view Ericsson. But we should aim to resolve the FBG5 signaling issue first before taking the next step to see if the same parameter can be appliable to other FBGs in FR2 and FR1. 

	
	Xiaomi: Option 3:others, as our contribution R4-2212588 analysis, new IE limiting the maximum aggregated bandwidth can’t resolve the issue in FBG5. If introduce it as general method for all FBGs in both FR1 and FR2, I’m not sure the new IE just indicates RF resource or includes baseband capability. In addition, if it just indicate RF resource, how to distinguish the baseband capability need be confirmed by RAN2 before RAN4 agree to introduce the new IE. Propose to merge this issue into BCS4 to further discuss.

	
	Samsung:
For the FBGs which have no frequency overlap among different orders of CA BW classes, we wonder how the new IE works. So far, most FBGs has no frequency overlap.

	
	ZTE: Option 3. Not sure if there is impacts to the other FBGs. Further discussion is needed.

	
	Qualcomm: OK with moderator WF

	
	Verizon: We agree moderator WF and also open for detail requirements as the new parameter/IE for the max aggregated BW may be beneficial or useful for the intra-band CA (contiguous and non-contiguous).

	Issue 2-12-3: 
	Company A:

	
	Ericsson: Option 3 (other), RAN4 should inform RAN2 on the proposed BW limitation and our concerns on signaling, the possible application/scope of the new parameter and ask whether this could reduce capability signaling. RAN2 will decide about the signaling details and consider any feasibility and NBC issues. The proposed draft LS in R4-2212776 or R4-2212329 can be used as a baseline.

	
	Apple: Option 1 is our preference.

	
	Xiaomi: Option3, no matter per feature set or per band can’t resolve the issue in FBG5. If introduce it as general method for all FBGs for both FR1 and FR2, I’m not sure the new IE just indicates RF resource or includes baseband capability. In addition, if it just indicate RF resource, how to distinguish the baseband capability need be confirmed by RAN2 before RAN4 agree to introduce the new IE. Propose to merge this issue into BCS4 to further discuss, since companies also propose to introduce similar IE for BCS5 in FR1 to save signaling overhead.

	
	Samsung:
In terms of signaling saving, it seems the original intention is to define the new IE as per-Band. It would be rather complicated to be per-FS and it deteriorates the benefits of signaling saving.
In addition, there is also new MaxAggregatedBW IE discussion in FR1, it would be better to be aligned.

	
	ZTE: Option 3. Further feedback from RAN2 is needed.

	
	Qualcomm: In R4-2212329 we have an example to show why per-band does not work.
New IE has multiplicative benefit – using legacy method multiple sets of FeatureSets have to be signalled, for example for max rank =2 and max rank = 4 respectively. With new IE, each set can be reduced to a single FeatureSet+IE.

	
	Verizon: It is acceptable for more details as long as the new parameter/IE for the max aggregated BW can be beneficial or useful for the intra-band CA (contiguous and non-contiguous).

	Issue 2-12-4: 
	Company A:

	
	Ericsson: Option 3 (other), FBG5 and the new IE can be implemented by a Rel-15 UE, but the 38.331 Rel-15 would not be changed. The FBG5 and the extended Rel-17 field would be listed in 38.331 Annex C “early implementable features” so that it can be tested according to the Rel-17 CR.

	
	Apple: Option 3. We share the similar view with Ericsson.

	
	Xiaomi: FBG5 can release independent from R15, but the backwards compatible issue for FBG5 need consider. If legacy network can’t identify the classes in FBG5, how does the network configure the intra-band class for the UE?

	
	Samsung:
Release independence of a new IE should be rarely used except for very special case. As an optional enhancement, not sure if it is proper to do so here for new IE.
Besides, in FR1 MaxAggregatedBW discussion which is supposed to be applicable for BCS5 while BCS5 is only applicable in Rel-17, in such case the new IE could not be release independence to Rel-15.

	
	ZTE: Option 3. FBG#5 can be release independent from Rel-15 but compatible issue should be further considered.

	
	Qualcomm: We are ok with Ericsson’s proposal above.
Backward compatibility issues are best discussed by RAN2, they have had to deal with many similar situations. 
We are not sure why we would want to prevent a Rel-15 or Rel-16 UE from signalling FBG5+new IE if it knows the network supports FBG5

	
	Nokia (MN): Scope of LS should be clear that it is for FR2 only and leave discussion for FR1 to the corresponding thread.

	
	Verizon: Option 3
We are ok with Ericsson’s proposal.



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

	R4-2212589 (Xiaomi)
	Company A

	
	Ericsson: the R2-R12 can be given other value names, but the redundant R-U should be removed.

	
	Apple: If R, S, T, U would be retained, renaming R2-R12 can avoid the clashing with class R.

	
	ZTE: Agree.

	R4-2212777
（Ericsson）
	Company A

	
	Apple: If R, S, T, U would not be used as UE capability signaling to complement FBG5 on maximum aggregated BW indication without the use of complicated FeatureSet signaling as discussed in R4-2212355 and where if Alt 2 can be accepted, then R, S, T, U can be removed as they are also covered by FBG5.

	
	Xiaomi: disagree the CR, it’s necessary to keep R,S,T,U in FBG2.

	
	ZTE: Not agree. See the comments in Issue 2-1-2.

	R4-2213593
(ZTE)
	Company A

	
	Ericsson: not agreed, see comments to 2-1-1.

	
	Apple: The BW class A definition does not seem to be falling apart without the proposed change. The new CA BW class as proposed can be considered in a later release when the infra-structure is ready to support 400MHz carrier per cell. 

	
	Xiaomi: agree, since it has been agreed in previous RAN4 meeting

	
	



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.
Sub-topic#2-1
	
	Status summary 

	Issue 2-1-1Sub-topic#2-1
	Agreement:
· Further discuss the bandwidth class V in the future release depending on the demand from operators.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
None

	Issue 2-1-2
	Chair => Encourage experts to further discuss if there is fall-back issue. If there is no fall back issue, it is suggested to further discuss RSTU in the future release depending on the operator demands.
Recommendations for 2nd round:
Further discussion if there are fall-back issues.



Sub-topic#2-2
	
	Status summary 

	Issue 2-2-1Sub-topic#2-2
	The views are still diverse, and no solid conclusion made.Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Focus on LS discussion and try to have a frame work during the discussion.

	Issue 2-2-2
	The views are still diverse, and no solid conclusion made.
Recommendations for 2nd round:
Focus on LS discussion and try to have a frame work during the discussion.

	Issue 2-2-3
	The views are still diverse, and no solid conclusion made.
Recommendations for 2nd round:
Focus on LS discussion and try to have a frame work during the discussion.

	Issue 2-2-4
	Majority companies think there is some problem in release independent, but early implementation is possible.
Recommendations for 2nd round:
Focus on LS discussion and try to have a frame work during the discussion.



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”.
Moderator’s note: The 2nd round discussion would be focus on the LS “LS on new contiguous BW classes for legacy networks” thread. The discussion history including companies’ complete comments were also incorporated here for later references.
The RSTU issue can be discussed after the main issues for LS has been set, and can be postponed to next meeting if time not allows.

Discussion on R2-12 table
R2-12 table was endorsed in R4-2210783. Any comments on including this table in the LS can be entered here:
Moderator’s note: Discussion will be transferred to email discussion document at the end of 2nd round, any agreements from discussion will be incorporated into draft LS: 
	Company
	Agree/Disagree, include justification

	Xiaomi
	I would like to add some description as:
The aggregated channel bandwidth of these new classes in FBG5 are different with legacy FBGs in RAN4 spec, they have some overlap aggregated channel bandwidth between adjacent classes, i.e., the overlap aggregated channel bandwidth for R12 and R11 are from 1200MHz to 2200MHz. This will cause different classes have the same aggregated channel bandwidth, i.e., R8 to R12 all can support 1600MHz aggregated channel bandwidth. 

	ZTE
	We agree with Xiaomi’s comment that the difference between FBG#5 and legacy FBGs with the overlapping aggregated channel bandwidth between adjacent classes in FBG#5 should be notified to RAN2. Furthermore, we are not sure the exact meaning of “(unchanged legacy FBG2,3,4)” in the table. We suggest to use the existing table in the latest RAN4 spec as the baseline to illustrate FBG#5.

	Apple
	The flexibility of the new CA BW classes R2-R12 are at the expense of potential signalling overhead which may not be justified if there would not be mitigation solutions. In that case, we would propose to revisit the other option of CA BW classes as below:

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

	V2
	200 MHz ≤ BWChannel_CA ≤ 400 MHz
	2
	5


	V3
	300 MHz ≤ BWChannel_CA ≤ 600 MHz
	3
	

	V4
	400 MHz ≤ BWChannel_CA ≤ 800 MHz
	4
	

	V5
	500 MHz ≤ BWChannel_CA ≤ 900 MHz
	5
	

	V6
	600 MHz ≤ BWChannel_CA ≤ 1000 MHz
	6
	

	V7
	700 MHz ≤ BWChannel_CA ≤ 1100 MHz
	7
	

	V8
	800 MHz ≤ BWChannel_CA ≤ 1200 MHz
	8
	

	V9
	900 MHz ≤ BWChannel_CA ≤ 1300 MHz
	9
	

	V10
	1100 MHz ≤ BWChannel_CA ≤ 1400 MHz
	10
	

	V11
	1300 MHz ≤ BWChannel_CA ≤ 1500 MHz
	11
	

	V12
	1500 MHz ≤ BWChannel_CA ≤ 1600 MHz
	12
	



In our view, FBG5 with a mixture of 100MHz and 200MHz cell combinations is only a transition solution which shall be migrated to FBG2 or FBG1 in the long run. If there is a demand for aggregated BW > 1600 MHz in future, they can be expanded in FBG2 first.     

	
	





Discussion on preamble to new IE
The proposed LS has the following preamble to explain the background for the new IE. 
	RAN4 have also determined that some UEs have enhanced aggregated bandwidth capability for fallback BW classes compared to the ‘dropping CCs’ interpretation of the BW class fallback rule. Specifically, some UEs have independent maximum limits on number of carriers and aggregated bandwidth. To fully describe the BW capabilities of such UEs, the signalling would be reduced if a new IE were introduced with at least the following characteristics:



Please enter your counter proposal or comments here:
Moderator’s note: Discussion will be transferred to email discussion document at the end of 2nd round, any agreements from discussion will be incorporated into draft LS: 
	Company
	Agree/Disagree, include justification

	Huawei
	As we have explained during the GTW, RAN4 can ask about whether the so called signalling overhead is a question or not to RAN2, and the new IE is just a possible solution instead of RAN4 consensus. Thus we think the background information provided in R4-2212329 shall be added as below:


Some UE implementations only had independent limits on number of carriers and the max. aggregated BW. In contrast, the existing fallback rule implies a specific relation between number of carriers and max. agg. BW, due to the ‘dropping CCs’ understanding. This difference is shown in following figure for an example UE.
[image: ]
The red region is the legacy network interpretation of the UE’s capability when it declares support for example, R12 with 8x100+4x200 carriers, while the blue region is typical hardware resource availability in a UE that can support up to 12 CCs and up to 1600 MHz aggregated BW with a flexible combination of 100s and 200s.
Question 1: While using legacy signalling, i.e. UE utilize multiple FeatureSets, can indicate the UE’s capability on blue-but-not-red region to the network, does RAN2 think this is expensive in signalling?  
Question 2: If the RAN2 answer to Question 1 is YES, RAN4 would like to ask RAN2 about:
· Is the following solution feasible?
· Does the following solution have any inter-operability issue?
Solution: To fully describe the BW capabilities of such UEs, the signalling would be reduced if a new IE were introduced with at least the following characteristics
…… (rest part of the description is omitted)


	Xiaomi
	So far, RAN4 didn’t agree introduce the new IE and didn’t determine enhance the aggregated bandwidth capability. I think this LS just try to inquiry RAN2 whether the new IE is feasible and could save the signalling overhead.

	ZTE
	We don’t think the new IE is an agreement in RAN4 up to now. To our understanding, the LS is just to request RAN2 to check if the introduction of new IE is feasible and ask for RAN2 to evaluate the signalling overhead. The refinement of the wording is suggested as follows.

[image: ]


	Qualcomm
	ZTE version seems reasonable to us. It may not be easy for RAN2 to answer questions like ‘is it expensive’ although the question is valid. How does one quantify?





Discussion on characteristics of new IE from a RAN4 perspective
The section containing the characteristics of the new IE from a RAN4 perspective has been modified from the original Tdoc R4-2212329, based on GTW and offline comments. 
	1. The new IE is optional for a UE to signal. When the IE is not signalled, legacy operation is assumed:
a. the UE can still communicate to the network the maximum aggregated BW limitation using the existing framework.
b. The network understands that the UE supports the legacy fallback BW classes.
2. The new IE applies to intra-band carrier contiguous aggregation as well as an intra-band contiguous carrier aggregation component within an inter-band carrier aggregation. The new IE is separately applicable to each, UL, and DL.
3. When signalled for an explicitly supported BW class in FBG5:
a. It is in addition to the existing signaling for that BW class. 
b. The network understands that the UE has independent maximum limits on number of CCs and max. aggregated bandwidth for that band.
c. The IE conveys the max. aggregated bandwidth value for each FeatureSetListPerUplink(Downlink)CC.
d. A band may have multiple values of max. aggregated bandwidth associated with different FeatureSetListPerUplink(Downlink)CC.




Please enter your counter proposal or comments here:
Moderator’s note: Discussion will be transferred to email discussion document at the end of 2nd round, any agreements from discussion will be incorporated into draft LS: 
	Company
	Agree/Disagree, include justification

	Huawei
	How to interpret the c and d? Are they trying to say that this new IE is per FS?

	Xiaomi
	About sub-bullet a in bullet 3, I sugguest the proponent further explains what is the meaning of this sentence. 
Sub-bullet b in bullet 3: whether it means the number of CCs and max.aggregated bandwidth have independent maximum limits, for example, the max .aggregated bandwidth limit for R12, R11or other lower order classes is 1600MHz. Based on the new rule, what is the fallback rule for R12 or R11 or other lower order classes following? And what is the relationship between the max. aggregated BW and total MIMO layers? I think RAN4 should further clarify these question to help RAN2 understand RAN4’s request.
We would like to modify sub-bullet c in bullet 3 as: the IE conveys the max. aggregated bandwidth value should be for each FeatureSetUplink(Downlink). When the UE indicates highest bandwidth class R12 and max.aggregated bandwidth is 1600Mhz by new IE, it not only means the max.aggregated bandwidth 1600MHz applies to 12 CCs, but also applies to lower order classes, i.e., 11CCs, 10CCs, and so on.
In addition, we would like to add one question to ask RAN2 what is the different with current fallback rule in 38.306 when RAN4 try to decouple the relation of the number of CCs and max.aggregated bandwidth, as below:
Question: What is the different with the definition of fallback band combination in 38.306 when RAN4 try to decouple the current relationship between the number of CCs and max.aggregated bandwidth.
[image: ]
Whether RAN2 need refine the definition of fallback band combination? 


	ZTE
	We have one quick question. Is the fallback mechanism in FBG#5 changed compared to legacy FBG?

	Qualcomm
	Thanks for all the good comments and suggestions:

To Huawei: 3c and 3d intend to convey that the IE is applicable per FeatureSetList – it is up to RAN2 to decide how to implement. In our example in R4-2212329, we had inserted the new IE into FeatureSetDown(Up)Link, so each FeatureSetList is paired with the new IE. The wording was chosen so RAN4 only describes the UEs constraints and dependencies rather than give precise instructions on signaling design. Please see comment to Xiaomi for proposal to clarify.

To Xiaomi: I think it would be helpful for RAN4 to show an example (in 3b).  We were hoping to only convey to RAN2 the UE constraints rather than the detail design (see response to Huawei above). We agree with your comment about where this IE could work. Perhaps we could add to 3c ‘For example, the new IE could be included inside FeatureSetUplink(Downlink)’

We are however not proposing any change needed to the legacy fallback rule. RAN4 is proposing that a network can determine if a lower order combination (less CCs) is supported by using an alternative rule, which is checking the optional IE. The two rules have an OR relationship.

Lower order config supported if:
· identified by application of legacy fallback rule  OR
· max. agg. BW <= declaration via IE

We would be ok to add this clarification to bullet b also

To ZTE: fallback mechanism is unchanged. For FBG5, the new IE offers another way for the network to determine which lower order configurations are supported.





Discussion on early indication for FBG5+new IE
The proposed LS has the following request to RAN2: 
	RAN4 further requests RAN2 to consider if the IE and the new BW classes can be enabled for early indication.



Please enter your counter proposal or comments here:
Moderator’s note: Discussion will be transferred to email discussion document at the end of 2nd round, any agreements from discussion will be incorporated into draft LS: 
	Company
	Agree/Disagree, include justification

	
	

	
	

	
	

	
	





Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on DC location signaling applicability…
	YYYQualcomm
	

	
	LS on intra-band UL CA DC default location clarification
	Apple
	To: RAN2

	
	LS on new contiguous BW classes for legacy networks …
	ZZZQualcomm
	To: RAN2_X; Cc: RAN_Y

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2212354
	
	Rel-17 Intra-band UL CA DC default location clarification 
	Apple
	Noted
	

	R4-2213332
	
	R17 Draft CR on introduction of FR1 CA DC location reporting
	OPPO
	Revised
	See if an update is needed.

	R4-2213333
	
	R17 Draft CR on introduction of FR2 CA DC location reporting
	OPPO
	Revised
	See if an update is needed.

	R4-2214039
	
	DC location reporting for different features
	Qualcomm Incorporated
	Noted
	

	R4-2211990
	
	Discussion on FR2 CA BW class remaining issues
	Samsung
	Noted
	

	R4-2212329
	
	On new contiguous BW classes for legacy networks
	Qualcomm Incorporated
	Noted
	

	R4-2212355
	
	Signaling enhancement for FR2 new CA BW classes
	Apple
	Noted
	

	R4-2212588
	
	Discussion on the remain issues for FR2 new CA BW classes
	Xiaomi
	Noted
	

	R4-2212589
	
	Draft CR for Rel-17 38.101-2 to correct the notation for FBG5 CA BW class
	Xiaomi
	Noted
	

	R4-2212776
	
	Draft LS to RAN2 on FR2 bandwidth classes covering up to 2400 MHz aggregated bandwidth with mixed carrier bandwidths
	Ericsson
	Noted
	

	R4-2212777
	
	Removal of the CA bandwidth classes R-U
	Ericsson
	Returned to
	Waiting for the discussion decision.

	R4-2213592
	
	Considerations on FR2 CA BW classes
	ZTE Corporation
	Noted
	

	R4-2213593
	
	CR for TS 38.101-2 on corrections to FR2 CA BW classes
	ZTE Corporation
	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
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	R4-2214418
	
	WF on DC location signaling applicability
	Qualcomm
	Agreeable
	This is approved version in GTW.

	R4-2215145
	
	WF on DC location signaling applicability
	Qualcomm
	Noted
	This is suggested to be for information containing more information

	R4-2214419
	
	LS on intra-band UL CA DC default location clarification
	Apple
	Agreeable
	To: RAN2
Confirmed in GTW session

	R4-2215160
(Revised from R4-2214420)
	
	LS on new contiguous BW classes for legacy networks
	Qualcomm
	Agreeable
	To: RAN2

	R4-2212777
	
	Removal of the CA bandwidth classes R-U
	Ericsson
	Noted
	No conclusion

	R4-2215044
	
	R17 Draft CR on introduction of FR1 CA DC location reporting
	OPPO
	Withdrawn
	This revision not needed in 2nd round.

	R4-2215045
	
	R17 Draft CR on introduction of FR2 CA DC location reporting
	OPPO
	Withdrawn
	This revision not needed in 2nd round.

	R4-2213332
	
	R17 Draft CR on introduction of FR1 CA DC location reporting
	OPPO
	Noted
	This document was originally “Revised” in the 1st round. Can also stay unchanged

	R4-2213333
	
	R17 Draft CR on introduction of FR2 CA DC location reporting
	OPPO
	Noted
	This document was originally “Revised” in the 1st round. Can also stay unchanged



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

	
	
	

	
	
	

	
	
	



Note:
3) Please add your contact information in above table once you make comments on this email thread. 
4) 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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- UplinkTxDirectCurrentTwoCarrierList
The IE UplinkTxDirectCurrentTwoCarrierList indicates the Tx Direct Current locations when uplink intra-band CA with two carriers is configured, based on the configured

carriers and BWP numerology and the associated carrier bandwidth of the carriers. The UE does not report the uplink Direct Current location information for SUL carrier(s).
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UplinkTxDirectCurrentTwoCarrier-rl6 ::= SEQUENCE_{

SInglePA-TxDIreCtCUrrent-r16 UplinkTxDirectCurrentTnoCarrier Info-rl6,
secondPA-TxDirectCurrent-rl6 UplinkTxDirectCurrentTwoCarrierInfo-rl6
)

UplinkTxDirectCurrentCarrierInfo-rl SEQUENCE {
servCellIndex-rl6 servCellindex,
servCellInfo-rl6 cHOICE {

bup-Id-rl6 BWP-1d,

deactivatedCarrier-rlg ENUMERATED {deactivated}

OPTIONAL
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UE default UL DC location is always in the middle of the UE bandwidth where: -
* UE bandwidih = frequencies between lower edge of lowest frequency component and upper edge of

, where -

o Frequency component = Calculated relative to either 1) UL or 2) DL frequencies of the frequency
component or 3) edge most frequencies among any DL and UL frequency components, based on UE
capability indication that is one of the following: »

1. Activated component carrier: Calculated based on activated carriers (i.e. based on CBWs of only
currently activated carriers, i.e. deactivated SCells or deactivated PSCell are not considered) -

1

Configured component carrier: Calculated based on all configured carriers (i.e. based on CBWs of all
configured carriers, regardless of their activation state) -

3. Activated BWP: Calculated based on all activated BWPs (i.e. only active BWPs matter for the

calculation)

4. Configured BWP: Calculated based on all configured BWPs (i.e. based on BWPs allowing largest
possible BW).
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RAN4 have also determined that some UEs have enhanced aggregated bandwidth capability for fallback BW
classes compared to the ‘dropping CCs’ interpretation of the BW class fallback rule. Specifically, some UEs
have independent maximum limits on number of carriers and aggregated bandwidth. To fully describe the
BW capabilities of such UEs, the-signalling-weuld-be-reducedRAN4 would like to respectfully request RAN2
o check if a new IE were-could be introduced with at least the following characteristics for the sake of
potentially reduced signaling overhead:~
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Fallback band combination: A Uy band combination that would result from another Uy band combination (parent
band combination) by releasing at least one SCell or uplink configuration of SCell, or SCG, or SUL. A PCS band
combination that would result from another PCS band combination (parent band combination) by releasing at least one
sidelink carrier. An intra-band non-contiguous band combination is not considered to be a fallback band combination of
an intra-band contiguous band combination. A fallback band combination supports the same channel bandwidth(s) for
each carrier as its parent band combination(s).




