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Introduction
This is email discussion summary for the 1st round of the thread [99-e][139] NR_RF_FR2_req_enh2_Part_3. 
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. 
Document filename handling:
· After update by company A: Summary_101_1st round_v02_companyA
· After update by company B: Summary_101_1st round_v03_companyA_companyB
· After update by company C: Summary_101_1st round_v04_companyB_companyC


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

	R4-2109528
	Considerations on new CA BW class notation
	ZTE Corporation
	Proposal 1:	 It is proposed that the Option 4 (mixed option) to be used as the notation for the new CA BW classes.
(1) Stay with single capital letter before the alphabets are run out.
(2) An extension of “Capital letter + special character” is reserved for new CA BW class if all single letters are used up. For example, if we use apostrophe ’ as the special character, then B’, C’, D’… can be the extension to the original 26 capital letters.

	R4-2110161
	New FR2 CA BW classes
	Apple
	Observation 1: Option 2 not only fully encloses Option 1 CA BW classes definition but also provides the advantage for being able to cover the contiguous spectrum of 750 MHz, 950 MHz, 1150 MHz, and 1350 MHz in fallback group 2 which however cannot be supported by Option 1 definition.   

Proposal: FR2 new CA BW classes for supporting aggregated channel BW up to 1600 MHz is defined as in the table below. 


	R4-2110162
	CR for TS 38.101-2: Introduction of FR2 new CA BW classes
	Apple
	Adds table according to Table from R4-2110161

	R4-2110185
	Discussion on FR2 new CA BW class denotation and definition
	Xiaomi
	Observation 1: Introducing new CA BW like Option 2 will cause fallback issues within FBG2.
Proposal 1: refer to use two letter format, Fa, Fd, Fe, Ff to denote the new CA BW class.
Proposal 2: introduce new CA BW in FBG 2 based on current aggregated rules like Option 1:
Proposal3: Further discuss how to introduce other new bandwidth combinations, i.e., 750MHz, 950MHz, 1150MHz and 1350MHz, when they are requested by Operators.


	R4-2111381
	on FR2 CA bandwidth class
	Huawei, HiSilicon
	Observation 1: Fallback group 4 defined in TS 38.101-2 already consider 50MHz granularity issue.
Proposal 1: Adopt the bandwidth definition in option 1 for fallback group 2.
Proposal 2: In Rel-17, RAN4 only introduce 200MHz fallback group(FG2) and 400MHz fallback group(FG1) for 1600MHz bandwidth classes, the definition is as in table1. Do not introduce 100MHz fallback group(FG3) for 1600MHz bandwidth classes.





Table from R4-2110161 (Apple) Proposed new FR2 CA BW classes and notations
	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 R4-2110185 (Xiaomi) Proposed new FR2 CA BW classes and notations
	CA BW Class
	Aggregated Channel BW
	Number of CC
	Fallback Group

	Fa
	800 MHz < BWChannel_CA ≤ 1000 MHz
	5
	2

	Fd
	1000 MHz < BWChannel_CA ≤ 1200 MHz
	6
	

	Fe
	1200 MHz < BWChannel_CA ≤ 1400 MHz
	7
	

	Ff
	1400 MHz < BWChannel_CA ≤ 1600 MHz
	8
	



Table from R4-2111381 (Huawei) Proposed new FR2 CA BW classes and notations

	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
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1
Sub-topic description: 50 MHz debate
Open issues and candidate options before e-meeting:
Issue 1-1. Concerns for this proposal seems to be that UE fallback behavior is compromised if there is 50 MHz granularity as described in R4-2110185. It should be noted that UE requirements are based on configuration and if one or more CCs are deactivated, it is not considered as a fallback configuration according to RAN4 requirements. Supporting argument in R4-2110161 is that without 50 MHz granularity some spectrum can not be supported.  
Moderator view is to go with a proposal in  R4-2110161 but comments on other possible complications are encouraged in the first round. 
Issue 1-1-1: 50 MHz granularity
· Proposals
· Option 1: Use even 100 MHz (Huawei, Xiaomi, [ZTE])
· Option 2: Use 50 MHz as lower bound (Apple)
· Recommended WF
· TBA
Issue 1-1-2: Fallback issues with 50 MHz 
· Proposals
· Option 1: There is a problem with the fallback behaviour as explained in R4-2110185
· Option 2: No issues with fallback
· Recommended WF
· TBA
Issue 1-1-3: Spectrum utilization problem
· Proposals
· Option 1: Some spectrum or configurations can not be used as in R4-2110161
· Option 2: Spectrum does not exist or configurations can be supported with other means (How?)
· Recommended WF
· TBA

Sub-topic 1-2
Sub-topic description: CA BW class  Letter format
Open issues and candidate options before e-meeting:
Two different ways to handle the growing number of CA BW class are proposed. One is to move to using two letter label and the other is to use alphabets until they run out and then switch to using two letter format. Proposals are very close to each other, for moderator it is mildly more intuitive to use single alphabets and only transition to double digits when needed.  
Issue 1-2: Letter format
· Proposals
· Option 1: Use single alphabets for now and come up with additional (two letters, apostrophe) when needed  (ZTE, Apple)
· Option 2: Use two letters or letter  (Huawei, Xiaomi)
· Recommended WF
· TBA
Sub-topic 1-3
Sub-topic description: Which Fallback groups in Rel-17
Open issues and candidate options before e-meeting:
Last meeting agreement was to add fallback group 2 (FBG2) which means 200 MHz channel BW support in UE and agreement was to discuss further other fallback groups. There are proposals to add other fallback groups but no CR or drafted tables for other fallback groups. 

Issue 1-3: Additional fallback groups in Rel-17
· Proposals
· Option 1: Introduce fallback group 1 (FBG1) (400 MHz) (Huawei)
· Option 2: Introduce fallback group 3 (FBG3) (100 MHz)
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 

Sub topic 1-1 50 MHz debate
	Company
	Comments

	MediaTek
XXX
	Issue 1-1-1: 50 MHz granularity; 
　Support “Option 1: Use even 100 MHz“
Issue 1-1-2: Fallback issues with 50 MHz: 
Issue 1-1-3: Spectrum utilization problem:


	Nokia
	Issue 1-1-1: Option 1 Use even 100 MHz
Issue 1-1-2: Option 1 There is a problem with the fallback behaviour

	ZTE
	Issue 1-1-1: Option 1. Use even 100 MHz
Issue 1-1-2: Option 1. Agree with the problem raised in R4-2110185.

	Verizon
	Issue 1-1-1: Option 1 use 100MHz granularity. 
Issue 1-1-2: Option 1 There is a problem with the fallback behaviour as explained in R4-2110185
Issue 1-1-3: The Fallback Group-4 (FBG) is for very initial FR2 implementation, and is no longer to be used later on. For future, the 50 MHz granularity would not be mainstream in deployment. And, the existing FBG-4 provides enough flexibility for small usage, in case.  

	Samsung
	Issue 1-1-1: Option 1. Use even 100 MHz
Issue 1-1-2: Option 1. There is a problem with the fallback behaviour.

	Huawei, HiSilicon
	Issue 1-1-1: Option 1 Use even 100 MHz
Issue 1-1-2: Option 1 There is a problem with the fallback behaviour


	Qualcomm
	Issue 1-1-1: Fine with both options 
Issue 1-1-2: We do not see a problem with fallbacks
Issue 1-1-3: This may happen but we would need carriers to state their need

	Xiaomi
	Issue 1-1-1: Option 1: use even 100MHz
Issue 1-1-2: I would like to clarify the issue of fallback behaviour:
TS 38.306 defined the fallback band combination as below excerpted 
Fallback band combination: A Uu band combination that would result from another Uu band combination by releasing at least one SCell or uplink configuration of SCell, or SCG. A PC5 band combination that would result from another PC5 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.
the CA fallback behaviour is a RRC reconfiguration process according to RAN2’s definition and it isn’t a fallback process if it is just deactived a Scell by MAC signalling. 
From the point of RRC reconfiguration, I accept there is no fallback issue, but I’m not sure whether there are some issues when real network configures them.


 
Sub topic 1-2 CA BW class  Letter format
	Company
	Comments

	NokiaXXX
	Option 1 Use single alphabets for now and come up with additional (two letters, apostrophe) when needed

	ZTE
	Option 1. Single alphabets can be used at this stage before they are run out. However, since the requirements for more BW classes will be coming soon, just like in Sub topic 1-3 we are discussing possible new classes in other FBGs, we suggest the follow-up solutions should be determined as soon as possible. We prefer to use “capital letter + special character”, such as B’, C’, D’…

	Samsung
	Agree with ZTE’s comment that this issue is related to Sub topic 1-3. We’d better be careful if using single alphabets.

	Xiaomi
	Option2, We’d better be careful to use single alphabets, since more BW classes may be introduced according to Sub topic 1-3.


 
Sub topic 1-3 Which Fallback groups in Rel-17
	Company
	Comments

	MediaTek
XXX
	We object “Option 2 (Introduce fallback group 3 (FBG3) (100 MHz)”, and we share similar view as Huawei’s contribution (R4-2111381): “for 100MHz FBG, if 1600 bandwidth class is introduced, 16 CC number is required to work simultaneously. It would require for large hardware and software resource, and chipset consumption and size is double compared with 8CC number.”


	Nokia
	Option 3 Introduce fallback group 3 (FBG3) (100 MHz)

	ZTE
	Option 1. We share the same view as R4-2111381.

	Verizon
	Option 2: Introduce fallback group 3 (FBG3) (100 MHz). 
First, the system needs backward compatible. Then, not all of the companies can implement a 200MHz carrier still. This will delay spectrum usage for operators continually.  

	Samsung
	[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Option 2: Introduce fallback group 3 (FBG3) (100 MHz)

	Huawei, HiSilicon
	Issue 1-3: option 1. 400MHz FBG could also be introduced, for UEs support 400MHz CBW. It can save UE power consumption, and the aggregated CC number is lower, control signalling on CCs can be reduced to improve the performance.
For option 2, we also object to introduce 100MHz FBG for new bandwidth class. That is very resource wasting from both gNB and UE perspective. 16 times controlling signalling for CA, e.g. scell config, makes a large burden on signalling.

	Xiaomi
	Option 2: Introduce fallback group 3 (FBG3) (100 MHz), leave more flexibility for UL configuration.


 


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

	R4-2110162 (Apple)

	Company A

	
	Company B

	
	



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

	Sub-topic #1-1
	50 MHz : 1 company
100 MHz: 6 companies
Fallback behavior was seen problematic with 50 MHz and no need for spectrum to be used w 50 MHz granularity. 
Tentative agreements: Define new CA BW classes with 100 MHz granularity 
Candidate options:
Recommendations for 2nd round:

	Sub-topic #1-2
	3 companies preferred to go with single alphabets until they run out. ! company wanted to use two allready now.
Tentative agreements: 
Candidate options:
Recommendations for 2nd round:

	Sub-topic #1-2
	Option 1: FBG1 (400 MHz): ZTE , Huawei, 
Option 2: FBG3 (100 MHz) : Nokia, Samsung, Verizon, Xiaomi
As moderator, we should concentrate on what to enable, not what to object. This is a spectrum item so could please consider your objections on a specific proposed way to use the spectrum and provide an alternative how the same spectrum can be used. 3GPP requirements or a feature does not mean a company is mandated to support that feature.
Tentative agreements: Atleast introduce FGB3 with 100 MHz CC’s since it is requested by a carrier. FGB1 can be also added. 
Candidate options:
Recommendations for 2nd round: Continue discussions on FBG1, confirm the agreement on FBG3. Draft a draft CR for FBG2




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  

	R4-2110162 (Apple)
XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”Revise based on 50 – 100 MHz agreement and add EIS content to the CR. 



Discussion on 2nd round (if applicable)


Topic #2: TitleDC location
Main technical topic overview. The structure can be done based on sub-agenda basis. 
The discussion about the DC location for >2CC continues.
LS is proposed in R4-2108798 but we will not discuss the contents in 1st round but depending on the comments and progress, we may discuss the LS text in the 2nd round. 
Companies’ contributions summary
	T-doc number
	Title
	Company
	Proposals / Observations

	R4-2108798
	DC location solution RAN4 aspects
	Qualcomm Incorporated
	Proposal 1: For the purposes of communicating the DC location for the exceptions in requirements, DC can be located on any UL or DL CC and exception is not granted for a DC landing outside frequencies enclosed by configured CC’s.  
Proposal 2: It is up to UE if DC location is dependent on the UL or DL CC or BWP status. 
Proposal 3: Carrier leakage location can be a function of overall UL or DL bandwidth where overall bandwidth is defined as the bandwidth defined by the edge most configured or activated CCs or BWPs depending on UE implementation. 
Proposal 4: Send LS to RAN2 with the following information: 
· Carrier leakage can be located on any configured CC, DL or UL
· Carrier leakage location is a function of configured or activated uplink or downlink bandwidth
· Whether if UE uses configured or activated bandwidth for retuning the carrier leakage location, depends on UE implementation and signaling method should allow UE to choose which one
· DL or UL bandwidth is defined either by overall bandwidth defined by edge most CCs or overall bandwidth defined BWP’s of the edge most CCs. If UE uses CC or BWP for the overall bandwidth depends on implementation and signaling method should allow for both
· Maximum number CC’s where carrier leakage is located and should be used as parameter for determining the location is 16


	R4-2109004
	DC location parameters for both FR1 and FR2
	Nokia, Nokia Shanghai Bell
	Observation 1: RAN4 is not the group to consider concreate signalling mechanisms. It makes sense to focus on identifying essential parameters which RAN2 needs to know and leave the detail signalling mechanism to RAN2.
Observation 2: CCs or BWPs in-between the outermost CCs or BWPs would not impact on DC location.
Observation 3: Just sharing all the key parameters do not help RAN2 proceed with the discussion. Some complementary information on where DC is likely to be in numerous instances or a basic assumption related to DC location that RAN4 has used so far is needed.
Observation 4: For FR1, RAN4 has conducted MPR/A-MPR simulation under the assumption that DC is placed at the centre of the configured UL CCs except for some cases such that dual PAs and/or dual LOs being discussed for intra band UL CA.
Observation 5: For FR2, RAN4 has conducted MPR/A-MPR simulation under the assumption that DC is placed at the centre of the cumulative aggregated channel bandwidth.
Proposal : RAN4 should share at least the following information with RAN2.
As the basis of the MPR/A-MPR assumptions, RAN4 has assumed the followings.
FR1: DC is placed at the centre of the configured UL CCs for FR1 except for some cases such that dual PAs and/or dual LOs being discussed for intra band UL CA.
FR2: DC is placed at the centre of the cumulative aggregated channel bandwidth that is defined as “the frequency band from the lowest edge of the lowest CC to the upper edge of the highest CC of all UL and DL configured CCs inside the bidirectional spectrum of the UE”.
Though Direct Current leakage frequency can change based on activation or configuration based on any BWP in any CC, CCs or BWPs in-between the outermost CCs or BWPs does not impact on DC location.

	R4-2109658
	Discussion on DC location of FR2 intra-band CA
	vivo
	Observation 1: For intra-band contiguous CA, only the outermost CC will affect the DC location, and the reporting number can be reduced.
Observation 2: Only the CC fall into the bidirectional spectrum will affect the DC location.
Observation 3: The LO calibration cannot mitigate the problem of DC location reporting due to the feature should be optional.

	R4-2110821
	R17 DC reporting for more than 2CCs
	OPPO
	Observation 1:    DC locations can be decided by the outermost CCs or BWPs for some UEs but is not for other UEs.
Observation 2:    Reporting all the BWP permutations might be possible but is not signaling efficient.
Proposal 1:         It is proposed to consider solution 1 (report DC location of all the permutations of BWP combinations) as the basic solution if there is no RAN2 signaling overhead issue.
Proposal 2:         It is proposed to further discuss the dynamic solution 3 (report DC location based on NW request) and solution 4 (report DC location based on activated CCs/BWPs) if no feasibility issue in RAN1/2.
Observation 3:    In 2CC case, RAN4 only tell RAN2 about the factors that impact the DC location reporting rather than the solution itself.

Proposal 3:         RAN4 focus on the factors which will impact the dynamic DC location reporting and it is up to RAN1/2 to consider how to design the PHY or high layer solutions.
Observation 4:    The configured/activated CCs, configured/activated BWPs, PA architectures, and shared LOs still be the valid conditions for the 15 CC cases.
Observation 5:    For dynamic reporting, the impact factors can be simplified.
Proposal 4:         It is proposed to consider the following simplified impact factors in dynamic reporting and inform RAN1/2.
[image: ]



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1
Sub-topic description: Edge CC/BWP vs all BWP/CC impact to DC location. 
Open issues and candidate options before e-meeting:
WF last meeting left this issue open. Some optimization seems possible and redundant information do not need to be transferred for the DC location. 
In R4-2110821: Proposal 1: It is proposed to consider solution 1 (report DC location of all the permutations of BWP combinations) as the basic solution if there is no RAN2 signaling overhead issue.
In R4-2108798: Proposal 3: Carrier leakage location can be a function of overall UL or DL bandwidth where overall bandwidth is defined as the bandwidth defined by the edge most configured or activated CCs or BWPs depending on UE implementation.
Also in R4-2109004 it is proposed that “Though Direct Current leakage frequency can change based on activation or configuration based on any BWP in any CC, CCs or BWPs in-between the outermost CCs or BWPs does not impact on DC location.”
Issue 2-1: Edge BWP or CC
· Proposals
· Option 1: DC location is a function of edge most activated or configured CC or BWPs
· Option 2: Any CC or BWP within the configuration may impact the DC location
· Option3: Others
· Recommended WF
· TBA

Sub-topic 2-2
Sub-topic description: DC location with respect to CA configurations
Open issues and candidate options before e-meeting:
To clarify possible locations for the DC, some proposals and assumptions are extracted here. It should be clarified where the DC can be located when the exception needs to be granted and DC location needs to be communicated. 
In R4-2109658 it is written that “In our understanding, the UL LO cannot retune into the DL-only spectrum which is constrained by hardware, like shown in Figure 3. In this situation, only the CC in the bidirectional spectrum will affect the DC location.” 
In R4-2108798 Proposal 1: For the purposes of communicating the DC location for the exceptions in requirements, DC can be located on any UL or DL CC and exception is not granted for a DC landing outside frequencies enclosed by configured CC’s.  
In R4-2109004 FR2: DC is placed at the centre of the cumulative aggregated channel bandwidth that is defined as “the frequency band from the lowest edge of the lowest CC to the upper edge of the highest CC of all UL and DL configured CCs inside the bidirectional spectrum of the UE”. 
Issue 2-2: Possible DC locations in configured bandwidth
· Proposals
· Option 1: DC can be located only inside spectrum defined by configured UL CCs
· Option 2: DC can be located in the spectrum defined by configured UL or DL CC’s
· Recommended WF
· TBA
Sub-topic 2-3
Sub-topic description: Request based DC location reporting (instead of RRC reconfig complete) 
Open issues and candidate options before e-meeting:
In R4-2110821 Proposal 2:  It is proposed to further discuss the dynamic solution 3 (report DC location based on NW request) and solution 4 (report DC location based on activated CCs/BWPs) if no feasibility issue in RAN1/2.
And Proposal 3: RAN4 focus on the factors which will impact the dynamic DC location reporting and it is up to RAN1/2 to consider how to design the PHY or high layer solutions.
However, in R4-2109004 Observation 1: RAN4 is not the group to consider concreate signalling mechanisms. It makes sense to focus on identifying essential parameters which RAN2 needs to know and leave the detail signalling mechanism to RAN2.
Moderator note here is that current mechanism maybe already have a possibility to report only upon network request so the discussion should be about if the the report is triggered by activation or configuration.   
Issue 2-3: Activation/request based DC location
· Proposals
· Option 1: Consider activation based reporting
· Option 2: leave this detail to ran2
· Recommended WF
· TBA
Sub-topic 2-4
Sub-topic description: DL CC or BWP impact to UL DC location and exception for it
Open issues and candidate options before e-meeting:
It should be noted that the agreements last meeting in R4-2105395 contain the agreement of configuration or activation and that any BWP or CC can have an impact on DC location. 
UE is allowed to change DC location based on activation or configuration based on any BWP in any CC but whether DC locations can be decided by the outermost CCs or BWPs for some UE’s is FFS
Number of CCs is 15 CCs based on NC DL CA, maybe consider up to 16 which is ran2 limit
DC location reporting mechanism for UE supports calibration gap can be further discussed in parallel with the case that UE does not support calibration gap
Some companies have proposals on this: 
In R4-2108798: Proposal 2: It is up to UE if DC location is dependent on the UL or DL CC or BWP status.
In R4-2109004: FR2: DC is placed at the centre of the cumulative aggregated channel bandwidth that is defined as “the frequency band from the lowest edge of the lowest CC to the upper edge of the highest CC of all UL and DL configured CCs inside the bidirectional spectrum of the UE”.
In R4-2110821: DL CC impact to UL DC location in the DL and UL LO dependency cases, so the change of DL CC/BWP configurations might have impact to the UL DC location
Issue 2-4: DL CC or BWP impact to DC location
· Proposals
· Option 1: DL CC can have impact on the DC location which is eligible for exception
· Option 2: Only UL CC or BWP has an impact to DC location
· Recommended WF
· TBA

Sub-topic 2-5
Sub-topic description: Handling of dualPA capability 
Open issues and candidate options before e-meeting:
If UE indicates it implements more than one PA with capability dualPA, UE is also assumed to have two DC’s. No company made proposals how to include this but in some papers this aspect was discussed.
In R4-2109004 Observation 4: For FR1, RAN4 has conducted MPR/A-MPR simulation under the assumption that DC is placed at the centre of the configured UL CCs except for some cases such that dual PAs and/or dual LOs being discussed for intra band UL CA.
In R4-2110821 Observation 4:  The configured/activated CCs, configured/activated BWPs, PA architectures, and shared LOs still be the valid conditions for the 15 CC cases.
Issue 2-5: Indicating DualPA means 2 UL LOs and exceptions are  granted for both
Proposals
· Option 1: Yes,  Exceptions are granted for 2 UL LO’s based  on indication of dualPA
· Option 2: No, only one DC location is granted and exception and only one location needs to be signalled
· Recommended WF
· TBA

Sub-topic 2-6
Sub-topic description: MPR assumptions as default and offset
Open issues and candidate options before e-meeting:
In R4-2109004 it is widely proposed to share MPR assumptions with RAN2 to enhance their understanding and aid discussions in developing the method. 
Proposal: RAN4 should share at least the following information with RAN2.
As the basis of the MPR/A-MPR assumptions, RAN4 has assumed the followings.
FR1: DC is placed at the centre of the configured UL CCs for FR1 except for some cases such that dual PAs and/or dual LOs being discussed for intra band UL CA.
FR2: DC is placed at the centre of the cumulative aggregated channel bandwidth that is defined as “the frequency band from the lowest edge of the lowest CC to the upper edge of the highest CC of all UL and DL configured CCs inside the bidirectional spectrum of the UE”.
Though Direct Current leakage frequency can change based on activation or configuration based on any BWP in any CC, CCs or BWPs in-between the outermost CCs or BWPs does not impact on DC location..
Also in R4-2110821 it is discussed: Solution 2: Reporting the offset between default and actual DC location	, This defines default DC locations and allow UE to report an offset if DC location is different from the default. This still needs to report all the permutations.
One solution thus maybe to define a default DC location and allow UE to report non-default location if needed. Discussion should happen how to define the default. 
Issue 2-6-1: Send MPR assumptions to RAN2
Proposals
· Option 1: Yes,  include MPR assumption for DC location in LS to ran2
· Option 2: No, ran2 does not need this information
· Recommended WF
· TBA
Issue 2-6-2: Define default DC location and report is only for offset
Proposals
· Option 1: Yes,  define default and define offset as the signalling method. Needs more discussion how to define default location
· Option 2: No, do not define default location
· Recommended WF
· TBA


Companies views’ collection for 1st round 
Open issues 

Sub topic 2-1 Edge CC/BWP vs all BWP/CC impact to DC location. 
	Company
	Comments

	NokiaXXX
	Option3: Others
It is difficult to agree with option since it includes “any”. We need to make clear that if there are differences between FR1 and FR2. FR1 would not be impacted by DL CCs or BWPs.

	OPPO
	Option 2: Any CC or BWP within the configuration may impact the DC location

	Huawei, HiSilicon
	Generally prefer option 1, but we are not very sure about ‘function’ mean here, and what is the detail function RAN4 points to and want to transfer to RAN2.
For option 2, we would like vendors provide clarification on why it is any, and how inner CC or BWP impact on the DC. 

	Qualcomm
	Option 1 will work for us. To Huawei: saying A is a function of B, it means in general A depends on B. What is the details function is not specified here. 
Same q as Huawei to others, how the inner could impact in practice. We provide one example in our paper but we choose not to implement this way.  


 
Sub topic 2-2 DC location with respect to CA configurations
	Company
	Comments

	NokiaXXX
	None of the options.
Though our understanding is close to the Option 2, but as mentioned in 2-1, it’s better to clarify the difference between FR1 and FR2 if any. Option 2 would be OK for FR2.

	OPPO
	Option 2: DC can be located in the spectrum defined by configured UL or DL CC’s

	Huawei, HiSilicon
	None of the options. DC location could be outside configured CC,  that located in the gap between CCs, which is clarified in current TS 38.101-2. However, DC for FR2 is also possible locate at UL and DL CCs.

	Qualcomm
	Option 2. The issue description says: To clarify possible locations for the DC, some proposals and assumptions are extracted here. It should be clarified where the DC can be located when the exception needs to be granted and DC location needs to be communicated. 
Could Huawei clarify their comment. Seems to say DC can be in and outside of CC’s for FR2.
To make it clear, 38.101-2 does not allow exception but FR1 does. Could Huawei and Nokia clarify if wish is to communicate exact DC location even when it is outside any configured spectrum?     


 
Sub topic 2-3 Request based DC location reporting (instead of RRC reconfig complete) 
	Company
	Comments

	NokiaXXX
	Option 2

	OPPO
	This is RAN2 alone solution has been discussed in Rel-16 even not been approved at that time. So it can be further considered but in RAN2. So Option 2: leave this detail to ran2.

	Huawei, HiSilicon
	We are OK with option 2. But if there is something signalling related to RF part, we are also open to discuss that aspects in RAN4.

	Qualcomm
	Option 2


 
Sub topic 2-4 DL CC or BWP impact to UL DC location and exception for it
	Company
	Comments

	NokiaXXX
	None of the options.
Option 1 is for FR2 and Option 2 is for FR1.

	OPPO
	Option 1: DL CC can have impact on the DC location which is eligible for exception

	Huawei, HiSilicon
	We better to consider first what the eligible positions for exception is. Would gap between configured DL or UL CCs landed with expectations?

	Qualcomm
	Option 1 and option 2. So this means any CC, Ul or DL can have an impact. 


 
Sub topic 2-5 Handling of dualPA capability 
	Company
	Comments

	NokiaXXX
	None of the options.
There is a discussion on MPR and UE architectures in FR1 NR RF enhancement, where 2x23dBm PA + 1LO 
with 200MHz BW is on the table for the discussion. Then, the number of PAs would not reflect the number of LOs in some cases. 

	OPPO
	Option 1: Yes,  Exceptions are granted for 2 UL LO’s based  on indication of dualPA

	Huawei, HiSilicon
	Not sure this issue is for FR1 or FR2?
FR2 do not have dual PA signalling.
For FR1, dual PA architecture UE possibly has 2 DC locations for intra-band UL CA, for example, for NC CA, the ref architecture agreed is 2 PA with each PA 100MHz and 2LO.

	Qualcomm
	Option 1. The issue description is:” If UE indicates it implements more than one PA with capability dualPA, UE is also assumed to have two DC’s. No company made proposals how to include this but in some papers this aspect was discussed.”
So to Huawei, FR2 UE would not indicate the dualPA. 
But the solution is for both since ran2 does not distinguish anyway. 


 
Sub topic 2-6 MPR assumptions as default and offset
	Company
	Comments

	XXX
	Issue 2-6-1: Send MPR assumptions to RAN2:
Issue 2-6-2: Define default DC location and report is only for offset:


	Nokia
	Issue 2-6-1: Send MPR assumptions to RAN2:
Option 1
This information can be used when they consider the default DC location and offset if they use such a mechanism.
Issue 2-6-2: Define default DC location and report is only for offset:
Option 1: Yes,  define default and define offset as the signalling method. Needs more discussion how to define default location

	OPPO
	Issue 2-6-1: Send MPR assumptions to RAN2
Option 2: No, ran2 does not need this information
Issue 2-6-2: Define default DC location and report is only for offset:
No strong view. But it seems to report the offset might needs to report all the permutations

	Huawei, HiSilicon
	Issue 2-6-1: Send MPR assumptions to RAN2:
Option 2, MPR assumption does not mean the real implementation. RAN4 does not have implementation limitation agreement on intra-band CA.
Issue 2-6-2: Define default DC location and report is only for offset:
Here seems 2 parallel reporting method:
1. Function of outermost CC or BWP
2. Default + offset
We prefer to merge the 2 solutions, DC location is reported as ‘Function’ of outermost CC or BWP(detail ‘function’ definition FFS), if there is other factor, we could use offset reporting.

	Qualcomm
	
Issue 2-6-2: Define default DC location and report is only for offset: We would mildly prefer this new idea. 



 



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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

	Sub-topic#2-11
	All except one company was ok to use only information from CC or BWP that are located at the edges of configured or activated spectrum. However, carefull wording maybe needed to capture UE behavior correctly. 
Tentative agreements: Use only edges of configured or activated spectrum impacting the DC location.
Candidate options:
Recommendations for 2nd round: Confirm if group can agree to use only edgemost CC or BWP as reason to change DC location.

	Sub-topic#2-2
	Group seemed to have consensus on this. One company comment is midly confusing, maybe a typo in the specification number. 
It may make sense to align what is being discussed in thread [135] for these exceptions in the gap since WF agreed to revisit those. 
Tentative agreements: 
For FR1, DC can be located anywhere in the spectrum between edgemost configured frequencies, also in the gap where no sub carrier grid exists. 
For FR2 DC can be located only in configured UL or DL CCs. 
Candidate options:
Recommendations for 2nd round: Confirm the agreement and follow thread [135] discussion if  FR1 situation changes. 

	Sub-topic#2-3
	Tentative agreements: Option 2 i.e. leave details how the DC location is signalled, activation or configuration based ot ran2. 
Candidate options:
Recommendations for 2nd round: Confirm the agreement in WF

	Sub-topic#2-4
	It seems most companies acknowledge that for FR1, only UL CC (or BWOP) has an impact to DC location with exception and for Fr2 any UL or DL CC can have an impact. 
Tentative agreements: 
· For FR1, only UL CC or BWP can impact DC location 
· For FR2m any UL or DL CC or BWOP can have an impact on DC location
Candidate options:
Recommendations for 2nd round: Confirm tentative agreement in WF

	Sub-topic#2-5
	Most companies agreed that indication with Dual PA will mean there are LOs that need exception with the understanding that dualPA is available only for FR1  but since the ongoing work in [135] may result that there is a reference architecture with two PA’s but only one LO, this may not be the case.  One possible way forward is to work based on current specification and assumptions. 23+23 w 1LO is not the priority architecture. 
Tentative agreements: Indication of dualPA means two Los with exception with current specification. 
Candidate options:
Recommendations for 2nd round: Confirm the the tentative agreement 

	Sub-topic#2-6
	Sending MPR assumptions seem not be agreeable but defining a default DC location and enabling offset signalling seemed possible agreement
Tentative agreements: Define default location for DC and base signalling as offset from the default.
Candidate options:  
Recommendations for 2nd round: Discuss further how to define default location and how to signal offset. Assume we can use tentative and made agreements for the offset signalling.  




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”.



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on default DC location and offset signalling  …
	YYYNokia
	

	LS on …WF on CA BW classes
	ZZZXiaomi
	To: RAN_X; Cc: RAN_Y

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2110162R4-210xxxx
	CR for TS 38.101-2: Introduction of FR2 new CA BW classesCR on …
	XXXApple
	Agreeable, Revised, Merged, Postponed, Not PursuedRevised
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



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

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

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

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

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

	
	
	
	
	



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

CCs  •   DC location may change according to the configured or activated CCs  

B WPs  •   DC location may change according to the configured or activated BWPs  

P A architecture  •   For UE indicating N PA arch itecture, the number of DC location is up to N at an instant, in  which one DC location serves for each PA  

DL  impact to  UL  •   DL CC impact to UL DC location in the DL and UL LO dependency cases, so the change  of DL CC/BWP configurations might have impact to t he UL DC location  

 


