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Introduction
Two new objectives were added in to FR2 enhancement WID (RP-210914), extending CA BW to 1600 MHz and DC location signalling for > 2CCs. This is moderator summary for both objectives. 
About the handling of this document and versions:
Please create a new version of the document with ascending version number and retain all comments from previous version. Replace any company acronym or name with your company so file naming should look as follows
Summary [131] Round1_v001_Moderator.docx
Summary [131] Round1_v002_Toys_R_US.docx
Summary [131] Round1_v003_Sears.docx
Summary [131] Round1_v004_Soup_Plantation.docx

Then v004 will contain comments from Toys R Us, Sears and Soup Plantation. 

Topic #1: New CA BW classes 
Companies’ contributions summary
	T-doc number
	Title
	Company
	Proposals / Observations

	R4-2105101
	Introducing new bandwidth classes for FR2 CA
	Xiaomi
	Proposal 1: prefer to use the symbol of Capital letter + lowercase letter due to the rest of letters are not enough.
Proposal 2: consider below some ordering rules to name the new bandwidth classes for intra-band contiguous CA:
•	Option 1: It could first use the remaining letters, then use Aa, Ab in order when the letters are run out.
•	Option 2: Reserve the remaining letters which could be used to extend new bandwidth classes or new fallback groups in the future, then apply below methods naming the new bandwidth classes:
•	Option 2a: Using Aa, Ab, Ac names the new bandwidth classes directly.
•	Option 2b: Using the last name of each fallback group + lowercase letter names the new bandwidth classes, i.e., Fa, Fb, Fc and Ma, Mb, Mc.
•	Option 2c: Using the last name of each fallback group + lowercase letter names the new bandwidth classes, lowercase letter coming from the same group represents the increment of the number of CCs based on the number represented by the last letter. For example, Fa means 4+1 CCs, Fd means 4+2 CCs, Ma means 8+1 CCs, Mg means 8+2 CCs, and so on.

	R4-2105102
	Rx requirements for new bandwidth classes
	Xiaomi
	Proposal 1: Only EIS relaxation for new bandwidth classes need be defined.
Proposal 2: The EIS relaxation for new bandwidth classes could be defined as
•	Option 1: Extend the aggregated channel BW 800 < BWChannel_CA ≤ 1200 to 800 < BWChannel_CA ≤ 1600, and reuse 0.5dB relaxation value.
•	Option2: Define a new aggregated channel BW 1200 < BWChannel_CA ≤ 1600, use 1.0dB relaxation value.

	R4-2106907
	New FR2 CA BW classes
	Apple
	Proposal: FR2 new CA BW classes for supporting aggregated channel BW up to 1600 MHz is defined as in Table 2-5 (See below for table reference) 

	R4-2107266
	on FR2 CA bandwidth class
	Huawei, HiSilicon Technologies Co. Ltd
	Proposal 1: In Rel-17, RAN4 only introduce 200MHz fallback group and 400MHz fallback group for 1600MHz bandwidth class., the definition is as in table1. (See below for table reference)



Table 2-3 from  R4-2106907
	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
	

	D
	200 MHz < BWChannel_CA ≤ 400 MHz
	2
	2

	E
	400 MHz < BWChannel_CA ≤ 600 MHz
	3
	

	F
	600 MHz < BWChannel_CA ≤ 800 MHz
	4
	

	R
	750 MHz ≤ BWChannel_CA ≤ 1000 MHz
	5
	

	S
	950 MHz ≤ BWChannel_CA ≤ 1200 MHz
	6
	

	T
	1150 MHz ≤ BWChannel_CA ≤ 1400 MHz
	7
	

	U
	1350 MHz ≤ BWChannel_CA ≤ 1600 MHz
	8
	

	G
	100 MHz < BWChannel_CA ≤ 200 MHz
	2
	3

	H
	200 MHz < BWChannel_CA ≤ 300 MHz
	3
	

	I
	300 MHz < BWChannel_CA ≤ 400 MHz
	4
	

	J
	400 MHz < BWChannel_CA ≤ 500 MHz
	5
	

	K
	500 MHz < BWChannel_CA ≤ 600 MHz
	6
	

	L
	600 MHz < BWChannel_CA ≤ 700 MHz
	7
	

	M
	700 MHz < BWChannel_CA ≤ 800 MHz
	8
	

	O
	100 MHz ≤ BWChannel_CA ≤ 200 MHz
	2
	4

	P
	150 MHz ≤ BWChannel_CA ≤ 300 MHz 
	3
	

	Q
	200 MHz ≤ BWChannel_CA ≤ 400 MHz 
	4
	

	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.
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.



Table from R4-2107266
	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
	

	CA
	1200 MHz < BWChannel_CA ≤ 1600 MHz
	4
	

	D
	200 MHz < BWChannel_CA ≤ 400 MHz
	2
	2

	E
	400 MHz < BWChannel_CA ≤ 600 MHz
	3
	

	F
	600 MHz < BWChannel_CA ≤ 800 MHz
	4
	

	FA
	800 MHz < BWChannel_CA ≤ 1000 MHz
	5
	

	FB
	1000 MHz < BWChannel_CA ≤ 1200 MHz
	6
	

	FC
	1200 MHz < BWChannel_CA ≤ 1400 MHz
	7
	

	FD
	1400 MHz < BWChannel_CA ≤ 1600 MHz
	8
	

	G
	100 MHz < BWChannel_CA ≤ 200 MHz
	2
	3

	H
	200 MHz < BWChannel_CA ≤ 300 MHz
	3
	

	I
	300 MHz < BWChannel_CA ≤ 400 MHz
	4
	

	J
	400 MHz < BWChannel_CA ≤ 500 MHz
	5
	

	K
	500 MHz < BWChannel_CA ≤ 600 MHz
	6
	

	L
	600 MHz < BWChannel_CA ≤ 700 MHz
	7
	

	M
	700 MHz < BWChannel_CA ≤ 800 MHz
	8
	

	O
	100 MHz ≤ BWChannel_CA ≤ 200 MHz
	2
	4

	P
	150 MHz ≤ BWChannel_CA ≤ 300 MHz
	3
	

	Q
	200 MHz ≤ BWChannel_CA ≤ 400 MHz
	4
	

	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.
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.



Open issues summary
Sub-topic 1-1 Number of CC’s, applicability of fallback groups and 50 MHz granularity.  
Issues 1-1
Open issues and candidate options before e-meeting:
Issue 1-1-1: Number of CC’s to enable
· Proposals
· Option 1: Stay with 8 CCs
· Option 2: Enable more than 8 CC
· Recommended WF
· TBA
Issue 1-1-2: Fallback groups
· Proposals
· Option 1: Only enable 1600 MHz for fallback group 2
· Option 2: Enable all fallback groups 
· Recommended WF
· TBA

Issue 1-1-3: Does 50 MHz granularity need to be considered
· Proposals
· Option 1: No 50 MHz is not needed
· Option 2: 50 MHz granularity can be considered
· Recommended WF
· TBA
Companies comments on subtopic 1-1 1st round
	Company
	Comments

	XXX
	Issue 1-1-1: 
Issue 1-1-2:
….
Others:

	Verizon
	Issue 1-1-1: In more practical, RAN4 needs to define the new aggregated channel bandwidth in both “Fallback group” 2 and 3. This has considered both future and exiting FR2 deployments, in which 
· the new defined aggregated channel bandwidths within the “Fallback group” 2 is for future FR2 implementation. And,   
· the new defined aggregated channel bandwidths within the “Fallback group” 3 is mainly for backward compatible to the exiting FR2 systems.   
Issue 1-1-3: Option 1, because the FR2 channel bandwidth is in 100MHz. 

	MediaTek
	Issue 1-1-1: support “Option 1: Stay with 8 CCs”
Issue 1-1-2: support “Option 2: Enable all fallback groups”
Issue 1-1-3: support “Option 1: No 50 MHz is not needed”

	Huawei, HiSilicon
	Issue 1-1-1: Number of CC’s to enable
Support Option 1: Stay with 8 CCs
Issue 1-1-2: Fallback groups
We prefer Option 1: Only enable 1600 MHz for fallback group 2, but we also support to enable FBG 1 with 400MHz CBW.
Issue 1-1-3: Does 50 MHz granularity need to be considered
support “Option 1: No 50 MHz is not needed”

	Xiaomi
	Issue 1-1-1: Support Option 1: Stay with 8 CCs
Issue 1-1-2: support “Option 1: Only enable 1600 MHz for fallback group 2”
Issue 1-1-3: support “Option 1: No 50 MHz is not needed”

	Nokia
	Issue 1-1-1: Number of CC’s to enable
Option 2 may be the only way considering exiting deployments
Issue 1-1-2: Fallback groups
FBG2 and 3
Issue 1-1-3: Does 50 MHz granularity need to be considered
50 MHz not needed

	Qualcomm
	1-1-1: Slight preference is to keep 8CC. Could Nokia help to understand what would be good number?
1-1-3: Option 1. No 50 MHz needed. 

	Samsung
	Issue 1-1-1: Number of CC’s to enable
Considering the existing deployment with main stream CC of 100MHz BW, option 2 seems the better choice to speed up the extension to 1.6GHz aggregated BW. This is the issue depending on operator deployment demanding. For UE perspective, there is difficulties foreseen to support 16CC, but it is not mandatory for all UEs to support so.
Issue 1-1-2: Fallback groups
Enable FBG2 and FBG3
Issue 1-1-3: Does 50 MHz granularity need to be considered
Option 1: No 50 MHz is not needed

	Apple
	Issue 1-1-1: Option 1: Stay with 8 CCs
Issue 1-1-2: Option 1: Only enable 1600 MHz for fallback group 2
Issue 1-1-3: Option 2: 50 MHz granularity can be considered
Not sure if we have any misunderstanding. Is the minimum channel BW in FR2 50 MHz or 100 MHz? Does it mean that there would not be contiguous spectrum holding like 650 MHz or 850 MHz? If not, are operators willing to leave 50MHz spectrum unused if it could not be covered by the CA BW classes?



Sub-topic 1-2 Requirements relaxations
Issues 1-2
Open issues and candidate options before e-meeting: Only EIS relaxation is needed or others? Relaxation values
Issue 1-2-1: Relaxations based on new CA BW class
· Proposals
· Option 1: Only EIS relaxation is needed 
· Option 2: Other spec items
· Recommended WF
· TBA
Issue 1-2-2: Relaxations for EIS
· Proposals
· Option 1: Extend the aggregated channel BW 800 < BW_Channel_CA ≤ 1200 to 800 < BWChannel_CA ≤ 1600, and reuse 0.5dB relaxation value.
· Option2: Define a new aggregated channel BW 1200 < BW_Channel_CA ≤ 1600, use 1.0dB relaxation value.
· Option 3: Other possible relaxations
· Recommended WF
· TBA
Companies comments on subtopic 1-2 1st round
	Company
	Comments

	MediaTek

	Issue 1-2-1: support “Option 1: Only EIS relaxation is needed”
Issue 1-2-2: support “Option2: Define a new aggregated channel BW 1200 < BW_Channel_CA ≤ 1600, use 1.0dB relaxation value.”


	Xiaomi
	Issue 1-2-1: support “Option 1: Only EIS relaxation is needed”
Issue 1-2-2: support “Option2: Define a new aggregated channel BW 1200 < BW_Channel_CA ≤ 1600, use 1.0dB relaxation value.”

	Samsung
	Issue 1-2-1: support “Option 1: Only EIS relaxation is needed”
Issue 1-2-2: support “Option2: Define a new aggregated channel BW 1200 < BW_Channel_CA ≤ 1600, use 1.0dB relaxation value.”

	Apple
	Issue 1-2-1: Option 1: Only EIS relaxation is needed
Issue 1-2-2: Option2: Define a new aggregated channel BW 1200 < BW_Channel_CA ≤ 1600, use 1.0dB relaxation value.



Sub-topic 1-3 CA BW Class letter format
Issues 1-3
Open issues and candidate options before e-meeting: Only EIS relaxation is needed or others? Relaxation values
Issue 1-3-1: CA BW Class format
· Proposals
· Option 1: Use two letter format
· Option 2: Stay with single letter and solve the 26 letter limitation when needed
· Recommended WF
· TBA
Companies comments on subtopic 1-3 1st round
	Company
	Comments

	
Xiaomi
	Issue 1-3-1: Option 1 and propose to use the last name of each fallback group + lowercase letter names the new bandwidth classes to avoid some confusion with intra-band non-contiguous CA
	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
	

	Ca
	1200 MHz < BWChannel_CA ≤ 1600 MHz
	4
	

	D
	200 MHz < BWChannel_CA ≤ 400 MHz
	2
	2

	E
	400 MHz < BWChannel_CA ≤ 600 MHz
	3
	

	F
	600 MHz < BWChannel_CA ≤ 800 MHz
	4
	

	Fa
	800 MHz < BWChannel_CA ≤ 1000 MHz
	5
	

	Fb
	1000 MHz < BWChannel_CA ≤ 1200 MHz
	6
	

	Fc
	1200 MHz < BWChannel_CA ≤ 1400 MHz
	7
	

	Fd
	1400 MHz < BWChannel_CA ≤ 1600 MHz
	8
	

	G
	100 MHz < BWChannel_CA ≤ 200 MHz
	2
	3

	H
	200 MHz < BWChannel_CA ≤ 300 MHz
	3
	

	I
	300 MHz < BWChannel_CA ≤ 400 MHz
	4
	

	J
	400 MHz < BWChannel_CA ≤ 500 MHz
	5
	

	K
	500 MHz < BWChannel_CA ≤ 600 MHz
	6
	

	L
	600 MHz < BWChannel_CA ≤ 700 MHz
	7
	

	M
	700 MHz < BWChannel_CA ≤ 800 MHz
	8
	

	O
	100 MHz ≤ BWChannel_CA ≤ 200 MHz
	2
	4

	P
	150 MHz ≤ BWChannel_CA ≤ 300 MHz
	3
	

	Q
	200 MHz ≤ BWChannel_CA ≤ 400 MHz
	4
	

	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.
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.



….


	Samsung
	Issue 1-3-1: CA BW Class format
Option 1 (Use two letter format) seems a more future proof manner.

	Apple
	Issue 1-3-1: Option 2

	Ericsson
	Option 2. We prefer to use single letter notation for BW classes like "R, S, T and U" rather than double letters like “FA, FB, FC and FD". Double letters can be misunderstood since we for instance already use AA, AB, CA and DA in the 38.101 which refers to something different.

	ZTE
	Issue 1-3-1: CA BW Class format
It seems two letter format option is reasonable to some extent. However in current spec, two letters are also used for intra-band contiguous EN-DC. Also for some special letters of combination such as “Ca” may be confused with “CA_”. Furthermore, what if in future a new class is introduced between “F” and “Fa”? Thus, we suggest to keep it open for further consideration.




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

	Sub-topic #1-1 Number of CC’s, applicability of fallback groups and 50 MHz granularity.  
	Issue 1-1-1: Number of CC’s. 4 companies 8 CC, 2 companies wanted more mainly for future compatibility but no concrete proposals how many.
Tentative agreements: Add BW classes for 1600 MHz for up to 8CC and discuss further classes with concrete input how many CCs. 
Issue 1-1-2: Three companies wanted only fallback groups 2 but four companies wanted to included also fbg 3.  One wanted to enable also 400 MHz CH BW i.e. fbg1. 
Tentative agreements: Agree to enable both fbg 2 and 3. Discuss fbg 1. 
Issue 1-1-3: 50 MHz. All but one company saw 50 MHz not needed
Tentative agreements: Do not consider 50 MHz.
Candidate options: 
Option 1: Add CA BW class for 8 CCs and 1600 MHz for fallback group 2 (200 MHz)
Option 2: Add CA BW class for x CC’s for 1600 MHZ for fallback group 3 (100 MHz)
Option 3: Add CA BW class for 1600 MHz for fallback group 1 (400 MHz)

Recommendations for 2nd round: Agree option 1 and draft a CR for the modifications to the table. Options are not mutually exclusive. Discuss details for other options.  


	Sub-topic #1-2 Requirements relaxations
	Issue 1-2-1: Relaxations based on new CA BW class: All companies saw that only EIS relaxation is needed
Tentative agreements: Agree to work on EIS relaxation only. 
Issue 1-2-2: Relaxations for EIS; All companies agreed to option 2: Define a new aggregated channel BW 1200 < BW_Channel_CA ≤ 1600, use 1.0dB relaxation value.
Recommendations for 2nd round: Draft a draft CR for including the EIS relaxations according to the agreements. 

	Sub-topic #1-3 CA BW Class letter format
	Issue 1-3-1 CA BW Class format: Two companies preferred to use two letter format, two companies wanted to stay with one letter and one wanted to keep it open.
Candidate options: Still same, 
Option 1: Two letter
Option 2: One letter
Option 3: Other (letter+number)
Tentative agreements: Draft a CR for the table format but keep the letter open. 
Recommendations for 2nd round: Continue discussions, target an agreement for the letter format WF?



Discussion on 2nd round (if applicable)
Comments on issues

	Status Summary
	Company view on recommendations for 2nd round

	Issue 1-1-1 and 1-1-2:Candidate options: 
Option 1: Add CA BW class for 8 CCs and 1600 MHz for fallback group 2 (200 MHz)
Option 2: Add CA BW class for x CC’s for 1600 MHZ for fallback group 3 (100 MHz)
Option 3: Add CA BW class for 1600 MHz for fallback group 1 (400 MHz)
Recommendations for 2nd round: Agree option 1 and draft a CR for the modifications to the table. Options are not mutually exclusive. Discuss details for other options in WF
	VerizonIssue 1-1-1: 
We agree Option 1. It seems RAN4 has no issue to approve this option.
We also agree Option 2 in addition. This considers the developed FR2 systems. For this option, total 16 CCs would be required in the fallback group 3.  
Nokia: Option 1 and Option 2 both
Huawei, HiSilicon: we support option 1 and option 3. The network performance for 8CC CA in 1600MHz is better than 16CC CA in 1600MHz, more CA will introduce more control signalling overhead. 
MediaTek: Okay for Moderator’s recommendation
Apple: Option 1 is our preference. We are also open for Option 3. Option 2 is not preferred as it will increase UE implementation complexity substantially. Also UE has been mandated to support single CC maximum BW up to 200 MHz. So we do not see a need to add new CA BW classes in fallback group 3.
For the draft CR, we do not see the need to rush for a conclusion this this meeting. Since the CA BW classes notations are still under discussions. The potentially endorsed draft CR in this meeting would need to be changed anyway in next meeting. By the way, since there is no precedented draft CR in this meeting, procedure wise, is it allowed to have a brand new draft CR in this meeting?
Xiaomi: Okay for Moderator’s recommendation
ZTE: We are Okay for Moderator’s recommendation. We are also open for option 2 and 3.
Samsung: it is preferred to include both option 1 and option 2.

	Issue 1-1-3 Does 50 MHz granularity need to be considered. 
Tentative agreements: Do not consider 50 MHz.
	Nokia: Agree tentative agreement
MediaTek: Agree with Moderator’s recommendation
Apple: We are wondering if there would be any technical concern to consider 50MHz granularity. As spectrum is a rather valuable asset, it would be a pity for not being able to fully utilize a contiguous spectrum such as 950MHz, 1150MHz, and 1350MHz due to the limitation of CA BW classes definition. 
Our proposal is rather simple, by simply lowering the lower bound of each new CA BW classes by 50MHz, the above-mentioned contiguous spectrum of 950MHz, 1150MHz, and 1350MHz can all be supported, which however could not be supported by the CA BW classes definition in the proposed draft CR, as shown below.
Our proposal:
[image: Table

Description automatically generated with medium confidence]
Proposal in the draft CR:
[image: Table

Description automatically generated with low confidence]
As can be seen in the above two definitions, the difference is rather minor and the upper one can also cover the bottom one, yet it provides the advantage that the contiguous spectrum with 50MHz granularity can be supported.
We would like to encourage companies to consider the upper proposal if there would be no technical concern with the definition.
Xiaomi: Okay for Moderator’s recommendation. And disagree Apple’s proposal, in the definition of FR2 CA BW classes, the fallback groups 1, 2, 3 and 4 are 400 MHz, 200 MHz, 100 MHz and 100 MHz respectively, and the reduction of aggregated bandwidth is 400 MHz for FBG1, 200 MHz for FBG2 and 100 MHz for FBG3, and 50MHz and 100MHz are for FBG 4, if you want to introduce 50Mhz granularity, you should introduce it in FBG4, not FBG1, FBG2 and FBG3.
Apple: We disagree with Xiaomi’s comment on the meaning of the fallback group. It is not about the aggregated BW reduction amount. For example, for CA BW class B, the aggregated BW can be 400MHz + 50MHz = 450MHz. The fallback carrier can be either 400MHz or 50MHz, why it could only be 400MHz for fallback group 1? The reason we have different fallback groups is meant to accommodate UE or BS single CC maximum channel BW capability, not about the granularity. We do not think fallback group 4 was meant to provide 50MHz granularity as such granularity for aggregated BW below 800MHz can be fully covered by fallback group 3. In our view, fallback group 4 should have not been defined as it does not provide any additional coverage in terms of aggregated BW. On the other hand, fallback group 3 does provide 50MHz granularity. But to support up to 1600MHz, we would need to aggregate 16 CCs which will increase UE implementation complexity substantially. If there is a way to achieve 50MHz granularity in fallback group 2, why can’t we consider that?
Our question to Xiaomi is that is there a technical concern by using 750MHz as the lower bound for 5 CCs in fallback group 2 instead of 800MHz? And same for 6, 7, 8 CCs? What is the reason why the aggregated BW range cannot overlap between the neighboring BW classes in the same fallback group? Is it because the NR CA BW classes definition was inherited from LTE? NR design is supposed to be more flexible than LTE. If there is certain limitation based on LTE approach, why we cannot be more innovative in NR?
In FR1 CA BW classes definition, we actually leave the upper bound as (n x BWChannel,max) which is meant for forward compatibility in case single CC maximum channel BW greater than 100MHz may be introduced in later releases. If indeed CBW greater than 100MHz would be introduced, we would have overlapping aggregated BW range between the neighboring BW classes. Would that be an issue? 
ZTE: We would like to know why the 50MHz granularity be chosen? Any other possible granularity?
Samsung: agree the tentative agreement
Xiaomi: Response to Apple, I mean the bandwidth class is defined based on the fallback granularity are 400 MHz in FBG1, 200 MHz in FBG2, 100 MHz in FBG3, and 50MHz and 100MHz in FBG 4 separately, not mean the fallback carrier can not be 50MHz. For example, one CA combination 400+400+50MHz belonged to class C of FBG1 could fallback to class B 400+400 by deactived 50MHz carrier. Currently for N carriers contiguous intra-band CA, the definitions of the FBG1,2,3 limit N-1 carriers must be the maximum bandwidth and one carrier can be bandwidth less than or equal to the maximum bandwidth. FBG 4 covers the cases that have multiple 50MHz channel bandwidth, i.e., 50+50+50, or 100+50+50 and so on, not like you said it does not provide any additional coverage in terms of aggregated BW. If you introducing 750MHz as the lower bound will make the BW classes more complex, i.e., 750MHz with 5CC can be implemented by 200+200+200+100+50, it has two carriers with bandwidth less than the maximum bandwidth, it just increases one aggregated possible, if you want to go through all the aggregated possibilities for 5CC, 6CC, 7CC and 8CC, maybe need introduce more bandwidth classes. Why do you only choose 70MHz? maybe you can also choose 650MHz.

	Issue 1-2-1: Relaxations based on new CA BW class
Tentative agreements: Agree to work on EIS relaxation only. 

	MediaTek: Agree with Moderator’s recommendation
Apple: We are fine with the tentative agreement.
Xiaomi: Okay for Moderator’s recommendation
Samsung: okay with the tentative agreement

	Issue 1-2-2: Relaxations for EIS
Recommendations for 2nd round: Draft a draft CR for including the EIS relaxations according to the agreements.
	MediaTek: Agree with Moderator’s recommendation
Apple: Similar comment above on the draft CR where we do not think a draft CR which captures only partial requirements would be beneficial.  
Xiaomi: Okay for Moderator’s recommendation
Samsung: okay with the tentative agreement

	Issue 1-3-1 CA BW Class format: 
Candidate options: Still same, 
Option 1: Two letter
Option 2: One letter
Option 3: Other (letter+number)
Recommendations for 2nd round: Continue discussions, target an agreement for the letter format WF?
	Nokia: If RAN4 introduces 12 more CA BW classes then Option 1 where first letter is capital and second letter minor for example Fa, Fb, Fc…where first letter is inherited from last exiting letter with FBG and second letter in normal order a, b, c ...
Huawei: we think option 1 is more clear.
Apple: Option 2 is our preference. Using a single character is better for maintaining consistency in current FR1 and FR2 specifications.
Xiaomi: we support Option1, firstly, for the notation for FR2 CA BW classes, there are rules to follow, like as B-C belong to FBG 1, D-F belong to FBG 2, G-M belong to FBG 3 and O-Q belongs to FBG4, if we continue use the single character to note the classes in FBG2, it fragments the definition of FBG2 to two parts, so that it will impact the understand of Spec. If we use Fa, Fb, …, we can say D-Fd belong to FBG2. Secondly, as the spectrum extended, the CA BW classes or the FBG will increase, we must consider how should we do for the new FBG, and prepare for the rainy day. 
ZTE: None of the options seem “perfect” and each solution has its disadvantages. Perhaps we should keep it open and see if any other solutions are possible. If no, then we further decide if an optimized solution among the above options could be chosen.
Samsung: option 1 seems better.


 Comments on documents

	Document
	Comments

	R4-2105397 Draft CR on CA BW class 1600 MHz for fallback group 2
	

	R4-2105396 Way forward on new CA BW class notation
	


Summary for 2nd round 
Open issues 
	Document
	Comments

	R4-2105397 Draft CR on CA BW class 1600 MHz for fallback group 2
	Propose to be endorsed. Content is only EIS relaxation. 

	R4-2105396 Way forward on new CA BW class notation
	Propose to be approved. Content is agreement to introduce CA BW class for fall back group two with the open item with two options as lower BW and 50 MHz issue. 



Topic #2: DC location for >2CC
This topic is to discuss actions for RAN4 lead WID (RP-210914) objective Specify DC location reporting scheme for intra-band UL CA with more than 2 CCs. Solution should be applicable to FR2 and FR1 (RAN4, RAN2). 
RAN2 is secondary WG in the WID for the objective.
Detailed signalling design is ran2 domain task and main task for ran4 is to agree what information ran2 needs to complete the task. It is expected that RAN4 specifications do not need new requirements but at most updates on wording and references to signalling. LS to ran2 is likely needed
Companies’ contributions summary
	T-doc number
	Title
	Company
	Proposals / Observations

	R4-2106566
	R17 DC reporting for more than 2CCs
	OPPO
	Observation 1:    RAN2 defined signaling reporting for the permutation of 2CC cases and considered future extension for more than 2CC cases, but whether it can be directly applied to 8CCs is unknown.
Observation 2:    Check RAN2 view on reporting all the permutations of 8CCs via 16 bits is needed before discussing alternative solutions.
Observation 3:    The solutions discussed in Rel-16 either limit UE design or have impact to other groups.
Proposal 1:        It is proposed to send LS to RAN2 asking whether reporting all the possible permutations of 8CC is acceptable from signaling overhead perspective.
Proposal 2:        It is proposed to clarify whether the dynamic solutions can be considered or not in Rel-17.
Paper also has draft LS embedded. 

	R4-2106910
	DC location for intra-band UL CA with more than 2 CCs
	Apple
	Observation 1: UL DC location reporting mechanism based on all BWP permutations is rather inefficient for large number of aggregated carriers.
Observation 2: For TDD bands, UL DC location may depend on either DL or UL BWP configuration for certain UE implementation.
Observation 3: UL DC location reporting mechanism based on all UL/DL BWP permutations could be rather inefficient even with only 2 activated carriers.
Observation 4: UL DC location reporting based on dynamic signalling is more efficient, flexible and independent of number of aggregated carriers which also implies better forward compatibility.

	R4-2107257
	Further study on DC location reporting
	Huawei, HiSilicon Technologies Co. Ltd
	Proposal 1：If UE support UL calibration on transceiver LO leakage, UE does not need to report FR2 DC location to the network.
Proposal 2：If UE does not* support UL calibration on transceiver LO leakage, UE can indicate DC location to the network by RRC signalling. Signalling overhead optimization solution is FFS.
Proposal 3：RAN4 continue the discussion on DC location reporting for FR1 in RRC signalling. Signalling overhead optimization solution is FFS.
*Clarified the proposal with the proponent by email and corrected the typo in this summary

	R4-2107281
	DC location for greater than 2CC
	Qualcomm Incorporated
	Proposal 1: RAN4 task under DC location objective is to inform ran2 or ran5 what parameters affect the DC location in UE and what is allowed by ran4 specification
Observation 1: In-band emissions and associated exceptions for carrier leakage and IQ image apply also over DL CC’s and spectrum emission mask does not apply for the frequencies overlapping with the configured DL CC’s.
Observation 2: The location of the carrier leakage can be on top of configured DL CC but current methods for reporting carrier leakage frequency can not be used in accordance with FR2 requirements in RAN4.
Observation 3: Carrier leakage of one UE can exceed power of a subcarrier carrying PUSCH/PUCCH from an other UE at the gNB receiver.
Observation 4: Activation of any configured BWP may have impact on carrier leakage location and it is very difficult to find redundancy that is future compatible
Observation 5: Carrier leakage frequency can be a function of activation status of any BWP out of the configured BWP’s including DL or UL BWP’s. Carrier leakage frequency in FR2 can be located on any CC, in addition to configured UL CC also including configured DL only CC.
Proposal 2: Send LS to RAN2 with the following information: 
Carrier leakage frequency can be a function of activation status of any BWP out of the configured BWP’s including DL or UL BWP’s. Carrier leakage frequency in FR2 can be located on any CC, in addition to configured UL CC also including configured DL only CC.



Open issues summary
Issues being discussed on the reporting methodology in the papers are whether to use RRC, MAC-CE, PUCCH. Also if the reporting should be based on configuration where more using more bits is possible but all possible activation permutations need to be signalled after configuration or DC locations report based on activation when only one locations needs to be signalled.
One paper indicated the need to discuss what is the relation of LO calibration to the DC location reporting. 
The parameters which impact the DC location in the UE, papers discuss that activated BWP can have an impact and that DC can be located on DL or UL CC especially for FR2. If signalling can be reduced by limiting options such as middle CC BWP activation status was also discussed. 
Two papers (out of four) proposed LS text.  
 
Sub-topic 2-1  Signalling details
Issues 2-1
Sub-topic description: Signaling methods, RRC, MAC-CE, PUCCH. Configuration or activation based. Is this Ran4 topic at all.
Open issues and candidate options before e-meeting:
Issue 2-1-1: Signalling method for DC location
· Signalling method for DC location
· Option 1: RRC
· Option 2: MAC-CE
· Option 3: PUCCH
· Option 4: Not need to agree in RAN4
· Recommended WF
· TBD

Issue 2-1-2: Configuration or activation based DC reporting 
· Is it more meaningful to report one DC locations after every activation or report all possible locations based on all possible activation permutations 
· Option 1: Configuration based and all possible locations
· Option 2: Activation based with one location
· Option 3: Activation based with multiple locations
· Option 4: Not need to agree in Ran4
· Recommended WF
· TBA

Companies comments on subtopic 2-1 1st round
	Company
	Comments

	OPPO
	Issue 2-1-1: Signalling method for DC location
In principle the report signalling design are out of RAN4 scope, but in this topic when we discuss how to report the DC location, at least we need to align in RAN4 how fast do we need the DC location reported, e.g. report when the CC configured, or when CC activated, or BWP configured, or BWP activated, etc.
Issue 2-1-2: Configuration or activation based DC reporting
In our view, Option 1/2/3 all potential solutions, but Option 1 needs the confirmation from RAN2 whether it can be accommodated in RAN2 signaling design due to more bits (>12 bits) are needed.
Option 2/3 are activation based, we are not sure whether the dynamic DC reporting can be accepted by RAN1/2 or not since the discussion in Rel-16 feedback was negative from other groups. This also need to be confirmed.

Others:

	Huawei, HiSilicon
	Issue 2-1-1: Signalling method for DC location
We prefer option 1 if we can have consensus on reporting DC “Configuration based and all possible locations”, it can align with the current 2 CC reporting mechanism defined in Rel-16, and will not have impact on MAC or physical layer. Reporting on other layer do have the problem that the UE can not transfer DC information timely. Considering we already get the LS from RAN2 for 2CC case, RAN4 could also discuss on signalling aspects based on the already agreed mechanism.
Issue 2-1-2: Configuration or activation based DC reporting 
We prefer option 1. Activated based reporting has many limitation considering BWP switching is DCI level, the DC location may be already changed when gNB receive the DC location UE reports in the last signaling transmission based on activation.

	Nokia
	Issue 2-1-1
Option 4: we don’t need to discuss a way to specify signaling mechanism at this moment unless we are asked to do that. We should focus on what UEs need to report and its side conditions. For instance, as QC paper mentioned, UEs need to have a feature to report DC location even outside the carrier where UL BWP(s) is configured, the number of CCs and how often UEs changes its location and its side conditions.

	Apple
	Issue 2-1-1: Option 4: Not need to agree in RAN4
Issue 2-1-2: Option 2: Activation based with one location is preferred

	Ericsson
	What is the primary purpose of the DC report? If intended primarily for conformance testing, then the information included can be reduced since capability/configuration of conformance tests is declared. Then the IE does only have to include information that could be utilized by the gNB. We observe that inclusion of information the DC location for the FR1 case is optional even if the network requests DC reporting. We also note that the UE architecture for FR2 differ substantially from FR1.
Issue 2-1-1: Option 4.
Issue 2-1-2: it would be beneficial to discuss the primary purpose of the reporting before deciding on the options.



Sub-topic 2-2	Parameters for DC location
Issues 2-2
Sub-topic description: What are the parameters affecting DC location? Can they be reduced? 
Open issues and candidate options before e-meeting:
Issue 2-2-1: Parameters affecting DC location
· Proposals
· Option 1: Configured CC
· Option 2: Configured BWP
· Option 3: Activated CC
· Option 4: Activated BWP
· Option 5: RB Allocation 
· Recommended WF
· Discuss and agree what of the above will affect the DC location

Issue 2-2-2: Can flexibility to the UE be reduced 
· Proposals 
· Option 1: Only edge most activated BWPs will impact DC location
· Option 2: Only edge most activated CC will impact DC location
· Option 3: Only edge most configured BWPs will impact DC location
· Option 4: Only edge most configured CC will impact DC location
· Option 5: Only edge most allocated RBs will impact DC location 
· Recommended WF
· RAN4 to discuss the options to reduce the flexibility

Issue 2-2-3: How many CCs DC location need to consider 
· Proposals 
· Option 1: up to 8CCs (contiguous ULCA for FR2) 
· Option 2: up to 16 CC (max number CCs based on RAN1 and RAN2 design, 14 DL CCs no in RAN4 specs)
· Recommended WF
· TBD
Companies comments on subtopic 2-2 1st round
	Company
	Comments

	OPPO
	Issue 2-2-1: Parameters affecting DC location
In our view, option 1/2/3/4 are all possible factors.
Issue 2-2-2: Can flexibility to the UE be reduced
We don’t think this kind of restriction UE implementation is necessary since adjusting DC location sometimes is necessary in implementation. And this can be considered as the last resort if other solutions is doable
Issue 2-2-3: How many CCs DC location need to consider
Option 1, 8CC is already a big number for intra-band contiguous UL CA, it is unlikely an operator will have more than 8CC intra-band case.


	Huawei, HiSilicon
	Issue 2-2-1: Parameters affecting DC location
Option 3 and option 4, some issues may not within the options, e.g. environment change. 
Issue 2-2-2: Can flexibility to the UE be reduced 
We prefer option1 and option2 to reduce the possible DC locations
Issue 2-2-3: How many CCs DC location need to consider 
It depends on :
Whether DL CC dependent need to be considered for both FR1 and FR2.
When DC falls into the spectrum that not allocated with UL resources, whether DC location need to be considered: if DL dependent is considered, when DL CC is 16 or 14, and UL CC number is limited as 8, with such case we need analysis which cases can be just ignored.
Whether there is CC number limitation that UE has the necessity to report DC, since one RE or one RB loss will not have obvious impact on transmission with large CC number.

	Nokia
	Issue 2-2-1
We don’t think we need discussion unless we target at defining UE behaviour on how UEs to changes its DC location. Otherwise, even if RAN4 shares the information that Only edge most activated BWPs will impact DC location, RAN2 cannot get any clues on what to do…
Issue 2-2-2
The same as that for Issue 2-2-2.
Issue 2-2-3
RAN4 should share how many CCs CA have been defined so far. As far as RAN2 defines a way for signaling in a generic way, they will make a decision if all the CCs can be covered or not by the way.

	Qualcomm
	Issue 2-2-1 Parameters affecting DC location
All of the options. 
Issue 2-2-2: Can flexibility to the UE be reduced 
No, it is close to impossible to know how UE behaves in non-contiguous CA. 
Issue 2-2-3: How many CCs DC location need to consider 
Ran4 has already CA_n261(A -7O) in specifications which equals 15 CC’s and per specification, UE needs to be able to report CC in any of those DL CC’s. 

	Apple
	Issue 2-2-1: It might be difficult to lock down just one option as it is very much UE implementation dependent.
Issue 2-2-2: Similar to Issue 2-2-1, choosing any one of the options would force UE to constrain to certain implementation.
Issue 2-2-3: At most 8 CCs for contiguous UL CA. For non-contiguous UL CA, it is subjected to the proposed UL configurations. Our preference is not to exceed 8 CCs as well.  

	MediaTek
	Issue 2-2-1: Parameters affecting DC location
　Echo Apple “it is very much UE implementation dependent”
Issue 2-2-2: Can flexibility to the UE be reduced 
　Echo Apple “it is very much UE implementation dependent”



Sub-topic 2-3 DC location and LO calibration
Issues 2-3
Sub-topic description: Where DC can be located? How LO calibration should be considered in the feature?
Issue 2-3-1: Where DC can be located and UE get an exception to EVM and IBE
· Proposals 
· Option 1: Inside UL CC
· Option 2: Inside DL or UL CC
· Option 3: Anywhere (NC CA)
· Recommended WF
· RAN4 to discuss and agree where the DC exception can be located

Issue 2-3-2: Can LO calibration exempt UE form the cancellation exception   
· Proposals 
· Option 1: IF UE is configured with LO calibration gap, UE does not need to report DC location
· Option 2: UE does not support LO calibration gap, UE can report the DC location
· Recommended WF
· TBD

Companies comments on subtopic 2-2 1st round
	Company
	Comments

	OPPO
	Issue 2-3-1: Where DC can be located and UE get an exception to EVM and IBE
Option 2 and 3. For the TDD bands currently it is popular to use separate Rx and Tx LO, but also there might be some UEs that use common LO for Rx and Tx then the DL CC will also impact the DC loation.
Issue 2-3-2: Can LO calibration exempt UE form the cancellation exceptionWe don’t see the reason why this can be exempted.
Others:

	Huawei, HiSilicon
	Issue 2-3-1: Where DC can be located and UE get an exception to EVM and IBE
EVM and IBE may have different exception for DC location if common LO is used for UL and DL. 
Issue 2-3-2: Can LO calibration exempt UE form the cancellation exception   
If UE support LO calibration, DC can be removed before transmission, such UE does not need report its DC locations with high signaling OH. So we support to have some exempt on DC reporting. Both option 1 and option 2 are easonable.

	Nokia
	Issue 2-3-1
It would be great if UE and chipset vendors could share where DC location can be located with technical reasons. Then, we can find the answer. It is not the right way, just select one of the options listed…
Issue 2-3-2
We should discuss this after UL calibration gap discussion has settled down.

	Qualcomm
	Issue 2-3-1:
For FR2, the DC if an exception is needed can be on any CC, UL or DL. Think of NC DL CA where UL CC’s are on the edge of the DL CC clusters. The DC is placed in on of the center most DL CC’s.
However, we discovered this from FR1 spec:
6.5A.3.1 General spurious emissions 
For the signalling is absent for dualPA-Architecture IE, if carrier leakage or I/Q image lands inside the gap spectrum between 2 UL CCs when UL CCs are synchronized with frequencies in the gap, exception to the general spurious requirement applies.
 The previous chapter starts with “For intra-band non-contiguous carrier aggregation transmission the spurious emission”
Language leaves room for interpretation for to us it seems for NC UL CA for FR1 carrier leakage and IQ image exception need to be allowed also anywhere in the gap if “frequencies in the gap” are synchronised. 
So what we would need to do is to first establish when those frequencies are synchronised and then the carrier leakage need to be communicated for any random frequency outside UL or DL CC and subcarrier raster.
We would still prefer to exclude option 3 and change that FR1 specification. 
 Issue 2-3-2:
Prefer to wait until each feature is complete and then decide what are conditions for capabilities. 

	Apple
	DC location can be inside UL CC or outside UL CC and within DL CC. It is not clear what the exception is intended for. In FR1, the exception is meant for spurious emissions inside the gap of UL NCCA, but not for EVM and carrier leakage.
It is unclear whether the existing UL DC reporting design already allows UE not to report any DC location as an indication that the carrier leakage is low enough to cause EVM degradation. On the other hand, UE can always choose to report 3300 or 3301 such that carrier leakage test is waived and no DC removal at BS would be processed.
Therefore, we are not sure if Issues 2-3 are anything that need to resolved. 

	Ericsson
	Why are these issues important from a gNB perspective and operations in the field? This can all be declared in conformance testing for the test configurations chosen by RAN5. A waste to specify a complicated IE if only for conformance tests.
IBE and EVM are UE minimum requirements intended for facilitating UL reception/decoding. The gNB would not grant any exceptions for an LO (but a TE could).
LO calibration can also be performed without scheduled gaps.



Sub-topic 2-4 LS
Issues 2-4
Sub-topic description: Should LS be discussed in this meeting? What should LS say, ask questions about possibilities or inform RAN2 about RAN4 requirements? 
Open issues and candidate options before e-meeting:
Issue 2-4-1: Overall LS content for signalling method
· Proposals
· Option 1: Include RAN4 view on RRC, MAC-CE or/and PUCCH
· Option 2: No need to tell RAN2 what is the carrier method of the information
· Recommended WF
· TBA
Issue 2-4-2: Should RAN4 send LS asking RAN2 what can be done and what is feasible or should RAN4 send LS to RAN2 on what is needed from RAN4 perspective of the framework for DC location signalling for more than 2CC’s 
· Proposals
· Option 1: No need to ask any questions, just tell what under which condition UE needs to be able to report the DC and where with the following content: Carrier leakage frequency can be a function of activation status of any BWP out of the configured BWP’s including DL or UL BWP’s. Carrier leakage frequency in FR2 can be located on any CC, in addition to configured UL CC also including configured DL only CC. 
· Option 2: Send LS asking questions like whether if it is feasible to report all the permutation of 8CCs by extending current 2CC solution
· Recommended WF
· TBA
Companies comments on subtopic 2-3 1st round
	Company
	Comments

	OPPO
	Issue 2-4-1: Overall LS content for signalling method
Option 2, it is not clear what kind of solution can be agreed since this is the 1st meeting of this issue, and without the conclusion on the solution details there is no meaning to tell RAN2 MAC/RRC based solution etc. It might be better when the solution itself is clear then tell RAN2 about the details.
Issue 2-4-2: Should RAN4 send LS asking RAN2 what can be done and what is feasible or should RAN4 send LS to RAN2 on what is needed from RAN4 perspective of the framework for DC location signalling for more than 2CC’s
Option 2. 
In the RAN2 LS R4-2104475 “RAN2 will focus on designing for the 2CC UL CA case with the intention that ASN.1 extension can be used for >2CC in the future”, the interpretation of RAN2 status is important for RAN4 to discuss the solutions for 8CC, since if RAN2 solution already or not already but potentially can accommodate the 8CC case, then there is no need to press RAN4 to spend much more time to find alternatives with the situation of already very high workload in Rel-17 especially FR2, otherwise, new solutions have to be found. At least from workload management perspective, clearly understanding of RAN2 situation or intention of the above LS is important for RAN4 to properly organize the discussion of DC location report. 
We understand reporting all DC locations by BWP permutation might not be the most efficient solution but if this is a doable solution then at least we have something to rely on if no better solution can be found or agreed in the end in RAN4.
And with the offline discussion with some RAN2 companies, it seems unclear whether RAN2 can extend the signalling directly to accommodate the 8CC case since they didn’t focus on this 8CC case when design the solutions at that time. 
Therefore, in our view, an LS to RAN2 for clarification in both RAN2 and RAN4 would be helpful. But of course the intention is not to block the new better solutions to be further studied but at the meantime the existing solution should not be excluded from the beginning either. Without RAN2 feedback we don’t see how RAN4 can decide whether the existing solution can be applied to 8CC or not.

Others:

	Huawei, HiSilicon
	Issue 2-4-1: Overall LS content for signalling method
For issue 2-4-1, in our understanding, at least we can decide on whether Rel-16 reporting mechanism can be extended for >2CC cases, if extend the mechanism, RAN4 may have the chance to decide on RRC signalling is reused.
Issue 2-4-2: Should RAN4 send LS asking RAN2 what can be done and what is feasible or should RAN4 send LS to RAN2 on what is needed from RAN4 perspective of the framework for DC location signalling for more than 2CC’s 
In our understanding, if RAN4 can have agreement on issue 2-2-1 and 2-2-2, it would be good instruction for RAN2 on signalling design.
The other issue is, performance evaluation or target by DC reporting RAN4 expects, e.g. whether we need gNB to get the DC location for each CC/BWP or other parameter activation timely, and have the chance to remove or cancel the DC on gNB side. Maybe this is highly expected or not so urgent, we’d better to tell RAN2 on our expectation.
We’d better to see what we can make consensus in this meeting, then decide whether LS is needed this meeting.

	Nokia
	Issue 2-4-1: Option 2
Issue 2-4-1: Partially option 1 but the content shall be modified after the discssion.

	Qualcomm
	Issue 2-4-1: Option 2
Issue 2-4-2: From workload point of view, RAN4 needs to focus on what are the needs from RAN4 point of view and what factors in RAN4 affect the DC location and avoid unnecessary discussions LS’s. 
Option 1

	Ericsson
	RAN4 should inform RAN2 what is needed for operations in the field. The information should also be reported per gNB request (RAN4 should inform RAN2 that this is sufficient).




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

	Sub-topic#2-1 Signalling details
	Issue 2-1-1: Signalling method for DC location: Three companies said no need to agree in ran4. Two companies wanted to discuss. 
Issue 2-1-2: Configuration or activation-based DC reporting: Both configuration based and activation based were preferred but majority felt more discussions on underlying issues are needed it was also said RAN4 may not need to agree this.  
Tentative agreements: None
Candidate options for discussions further:  
Option 1: More discussions on options
Option 2: No agreement in Ran4 is necessary for these two issues.
Recommendations for 2nd round: No clear agreement is possible at this time and it seems more discussions are needed. One possible outcome is that Ran4 leaves the details to RAN2 and provides necessary information for them to do the decision. 

	Sub-topic # 2-2 Parameters for DC location
	Issue 2-2-1: Parameters affecting DC location: All companies except for one said all UE can change DC locations based on configuration or/and activation. 
Issue 2-2-2: Can flexibility to the UE be reduced: All except one company wanted to keep full flexibility for the UE. One company wanted to restrict UE to change DC location only based on edge most CC or BWP activation.  
Issue 2-2-3: How many CCs DC location need to consider: Two company wanted to stay with 8CCs for contiguous UL CA, one of them is open based on NC UL CA configurations.  One company wanted to use number of CCs in agreed configurations (=15) and two companies wanted to further discuss what is in the specification and what cases should be considered. 
Tentative agreements: UE is allowed to change DC location based on activation or configuration based on any BWP in any CC.  
Candidate options for discussions further: Number of CCs and which situations to consider
Option 1: 8 CC based on contiguous UL CA
Option 2: 15 CCs based on NC DL CA
Option 3: Other number and exclude some cases
Recommendations for 2nd round: Confirm the tentative agreement if one company can agree to tentative agreement proposal


	Sub-topic 2-3 DC location and LO calibration
	Issue 2-3-1: Where DC can be located and UE get an exception to EVM and IBE: Two companies stated that the LO can be on UL or DL CC or outside any CC. Number of other views and questions were expressed. 
Issue 2-3-2: Can LO calibration exempt UE form the cancellation exception: All except one hoped to wait with agreement on the LO calibration issue. 
Tentative agreements: Carrier leakage, when it needs an exception, can be on UL CC, DL CC (FR2) or outside any CC (FR1). 
Candidate options for discussions further: 
Option 1: Discuss if DC location need to be signaled for an exception outside any UL or DL CC (FR1) 
Option 2: Discuss the need for signaling of DC at all and propose alternative framework
Recommendations for 2nd round: Confirm the possible DC locations as in tentative agreement and discuss options further. 

	Sub-topic 2-4 LS
	Issue 2-4-1: Overall LS content for signalling method: Three companies said no need to inform RAN2 about the detailed signalling option. Two companies wanted to include this information based on ran4 agreed method. 
Issue 2-4-2: Should RAN4 send LS asking RAN2 what can be done and what is feasible or should RAN4 send LS to RAN2 on what is needed from RAN4 perspective of the framework for DC location signalling for more than 2CC’s : one company wanted to send LS with questions to RAN2. Four companies wanted to inform RAN2 about RAN4 agreements. No consensus on the content. 
Tentative agreements: None
Recommendations for 2nd round: Continue discussions about the solutions and what is essential information to Ran2 from Ran4 based on other issues and return to LS content when there is consensus in Ran4 on the method.




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)
Comments on issues

Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
	Status Summary
	Company view on recommendations for 2nd round

	Sub-topic#2-1 Signalling details
Candidate options for discussions further:  
Option 1: More discussions on options
Option 2: No agreement in Ran4 is necessary for these two issues.

	Company A
OPPO：Option 1, in our view, even the signaling design is out of RAN4 scope, but if RAN4 would like to take the responsibility of design solutions then it should be clear of other group impacts, for example, if solution is RRC/MAC based then RAN2 view is needed finally, and if solution is PUCCH based then RAN1 is involved.
Huawei, HiSilicon: prefer option1, it is because RAN2 already send LS to RAN4 on the current RRC signaling mechanism, RAN4 at least can discussion on extending feasibility.
Nokia: Option 2.
Apple: Option 2. Not sure if RAN4 has sufficient knowledge on deciding the signaling details. 


	Sub-topic # 2-2 Parameters for DC location
Tentative agreements: UE is allowed to change DC location based on activation or configuration based on any BWP in any CC.  
Recommendations for 2nd round: Confirm the tentative agreement if one company can agree to tentative agreement proposal

	OPPO: Agree.
Huawei: Not agree, the DC location is only related to the outermost CC or BWP, configured or activated. 
Qualcomm: So here is a picture that shows how an edge CC has no impact on the LO placement: 
[image: ]
We can recognize that in Huawei/Hisilicon implementation LO does not change but one company implementation should not take the flexibility away from others.  
Apple: It is not sure what “allowed” means. The UL DC location may also depend on DL CC configuration or activation.

	Sub-topic # 2-2 Parameters for DC location
Candidate options for discussions further: Number of CCs and which situations to consider
Option 1: 8 CC based on contiguous UL CA
Option 2: 15 CCs based on NC DL CA
Option 3: Other number and exclude some cases

	OPPO: Ok with Option 2 if we say DL affects DC, but a question for FR2 is that does UE really use single LO for both DL and UL especially considering the DL CA is much more than UL CA?
Huawei, HiSilicon: if UE only adopt its DC location based on UL CC, then 8CC; if DC location is related to DL CC, then 8CC for intra-band contiguous, 16CC for intra-band NC. 
Nokia: 
It depends…if we agrees that DC lands UL CC as well as DL CC, then, option 2 would be OK with clarification that the number comes from FR2.
Qualcomm: We should converge on 16 CCs to avoid yet another method in Rel-18. 
Apple: Our preference is Option 1. But in the end, it all depends on the real configurations proposed by the operators.
Ericsson: what is the primary purpose of the DC report? If intended primarily for conformance testing, then the information included can be reduced since capability/configuration of conformance tests is declared. Then the IE does only have to include information that could be utilized by the gNB.

	Sub-topic 2-3 DC location and LO calibration
Tentative agreements: Carrier leakage, when it needs an exception, can be on UL CC, DL CC (FR2) or outside any CC (FR1). 
Recommendations for 2nd round: Confirm the possible DC locations as in tentative agreement and discuss options further.
	OPPO: Not sure but maybe the carrier leakage exception should be same for both FR1 and FR2?
Huawei, HiSilicon: current FR2 spec states clearly LO leakage can be land outside CC.
Nokia: 
We think we need to differentiate exceptions applicability from UE requirements perspective and placements where DC location are reported. 
For the former, if this is an exception for transmit modulation quality, there is no point to allow exception for DL CC even if DC lands on DL CC since the tester does not care about the DC during UL transmit modulation quality test. But if the requirement for an exception is like ACLR, this may not be the case. 
For the latter, DC location report is needed as far as that is within the configured CCs. 

Qualcomm: The exception is needed atleast for RAN5 test purposes. They are unable to set a test limit since they do not know where the exception is located. If gNB receiver plans to avoid DC from other UE when that other UE puts it on DL only CC for that UE, is up to gNB implementation. FR2 specification says DC can be outside CC but does not allow an exception so UE can declare the “outside CC” and TE or gNB does not need to take any action. 
Apple: The benefit of DC reporting to UE is to allow BS to perform DC removal before demodulation to improve the signal quality. The current signaling design also allows UE to report unknown location or outside UL carrier BW. If DC location is unknown, there is no way for tester to verify the carrier leakage. If DC is outside of UL CC BW, it is UE’s own responsibility to fulfill emission requirements.  
Ericsson: it is still unclear why we have to define a complicated IE for handling of LO exceptions for UE conformance testing. This is usually done by declaration.

	Sub-topic 2-3 DC location and LO calibration
Candidate options for discussions further: 
Option 1: Discuss if DC location need to be signaled for an exception outside any UL or DL CC (FR1) 
Option 2: Discuss the need for signaling of DC at all and propose alternative framework

	OPPO: FFS
Huawei, HiSilicon: suggest to discuss alternatrive framework in parallel with DC reporting solution, because they are both capabilities finally.
Nokia: 
The same comment as above. We need clarification on Option 2. I need clarification on “at all” and “framework”. It would be great if specific example for “framework” could be shared. 
Apple: If UE is allowed to not report DC location (which is equivalent to report unknown location) and that can help improve signaling efficiency, the signaling design should take that into consideration.

	
	



Comments on documents

	Document
	Comments

	R4-2105395 WF on DC location parameters
	OPPO: For the DC location outside any UL or DL CC, suggest the conclusion to be FFS. As we discussed before how to apply this 3300 in testing is really questionable. Therefore, at this moment, we suggest to remove this page or at least put FFS on it.

	
	


Summary for 2nd round 
	Document
	Comments

	R4-2105395 WF on DC location parameters
	Document is approvable. Issue from Oppo was resolved by removing this aspect. 

	
	



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on DC location parameters 
	Qualcomm
	

	WF on new CA BW class denotation 
	ZTE
	

	Draft CR on CA BW class 1600 MHz for fallback group 2
	Xiaomi
	




	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



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 summary

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2105397 
	Draft CR on CA BW class 1600 MHz for fallback group 2
	Xiaomi
	Endorsable
	

	R4-2105396 
	Way forward on new CA BW class notation
	ZTE
	Approvable
	

	R4-2105395 
	WF on DC location parameters
	Qualcomm
	Approvable
	

	
	
	
	
	



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