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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA
· 2nd round: TBA

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

	R4-2207660
	Qualcomm Incorporated
	Offset and DL CA handling for DC location
Proposal 1: Offset range allows for offset that is ½ aggregated BW for defined CA BW class 
Proposal 2: Inform Ran2 that when UE is configured for one UL CC but more than one DL CC, UE needs to be able to signal the DC location on any DL CC.   
Proposal 3: Limit the CC groups so that each group contains only one UL CC. 
Proposal 4: The fallback case should follow the same CC grouping as the higher level CA configuration where the DC location was signalled for DL CCs.
Proposal 5: For the UL CC fallback case, the second LO is not assumed to be present anymore. 


	R4-2207679
	Apple
	Further views on DC location for intra-band UL CA
Observation 1: For intra-band DL contiguous CA where UL carrier leakage is within the DL spectrum range and outside the UL carrier channel BW, DC location reporting may still benefit the network.

Observation 2: For intra-band non-contiguous UL CA where UL carrier leakage is within the frequency gap between the two carriers, there would be no benefit to report DC location.

Observation 3: The bit width designed for Rel-15 and Rel-16 DC location reporting should be sufficient for the expected offset range.

Proposal: Single CC UL is also covered by Rel-17 DC reporting mechanism if there is no technical concern or at least DL only CA is covered.

	R4-2208385
	Nokia, Nokia Shanghai Bell
	Handling of multiple DC locations for intra-band CA
Proposal 1: Inform RAN2 of a fact that CC groups do not always consist of multiple CCs, but it may consist of single CC.
Proposal 2: For a case of multiple DC locations, where at least one CC group consists of single CC, it is up to RAN2 to decide if still default DC location method + offset method is applied to or Rel-15 method is applied to the CC group with single CC within Rel-17 UL DC reporting mechanism framework.
Proposal 3: Adopt +/- 12 GHz or larger(if n263 is taken into account) as an offset range
Proposal 4: Send an LS to RAN2 to inform of the fact that UEs may not have to report all the permutations with DC positions.


	R4-2208387
	Nokia, Nokia Shanghai Bell
	[Draft] Reply on LS Reply LS on DC location for >2CC


	R4-2208609
	vivo
	Discussion on remaining issue on DC location
Observation 1: Considering the limitation of SEM in the gap, ± 20MHz may preclude many possible CC configurations in FR1.
Observation 2: For FR2, the shared LO for both UL and DL can not shift in DL-only spectrum due to the restriction of RF architecture.
Proposal 1: For FR1, considering the maximum gap condition, the offset range can be ± 75 MHz to avoid potential restriction on UE implementation.
Proposal 2: For FR2, the offset range should be ± 675 MHz and the CC(s) located in DL-only spectrum will not be used to calculate the default DC.
Proposal 3: RAN4 only inform a reasonable offset range to RAN2 and no need to further discuss the detail of signaling bit which is depend on RAN2’s decision.
Proposal 4: The R17 DC location reporting can also cover 1CC case and the “frequency component” is not needed for this case in FR1.


	R4-2208610
	vivo
	LS on DC location for intra-band CA


	R4-2209166
	Huawei, HiSilicon
	Further study on DC location reporting
Proposal: Reuse the 12 bit length of the Rel-16 signalling for Rel-17 DC location report offset range, e.g. Offset range::= INTEGER (-2047, 2047).


	R4-2209424
	OPPO
	R17 FR2 DC reporting
2.1 DC reporting offset

Observation 1:        To avoid narrow band interferences generated inside UE, e.g. spurs, +/-20MHz is needed in implementation.
Observation 2:        To allow UE leverage relaxed IBE requirements than difficult OOB requirements when DC is in between CCs, large DC offset might be needed for some UE.
Observation 3:        Large DC offset could degrade UE performance due to relaxed filter rejections in this case which makes UE normally put DC around the middle.
Observation 4:        DC offset is larger for FR2 comparing to FR1. 
Observation 5:        At least 15bits is needed if want to cover the largest frequency separation 600MHz in FR1, and 2400MHz in FR2.
Proposal 1:             Define 15bits SCS based DC offset for both FR1 and FR2.
Proposal 2:             Clarify that DC offset granularity is the smallest SCS in the configured or activated CCs/BWPs even the SCS of CC which include DC is different from smallest SCS.
2.2 Single CC handling within CA

Observation 6:        The single CC (non-CA) DC is reported in Rel-15 based on BWP configured.
Observation 7:        The single CC handling within CA in the exception sheet is about DC reporting when SCCs are deactivated and only PCC working.
Proposal 2:             Clarify that when SCCs are removed from CA, Rel-15 single CC reporting should be followed; when SCCs are deactivated from CA, Rel-17 solution should still be applied based on the CA configured.
2.3 Handling of DL only CC

Observation 8:        DC location in DL only CCs is covered by current Rel-17 solution where UE takes both UL and DL CCs into account in DC reporting.
Proposal 3:             If needed, make necessary clarifications in 101-2 to cover the DC location falling into DL only CCs.




Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
[bookmark: _Hlk93333601]Sub-topic 1-1 Offset range 
Issue 1-1-1: For contiguous CA, what is the limiting factor of upper bound of the offset range?
· Proposals
· Option 1: “Aggregated channel bandwidth” 
· FR1: 400MHz , FR2: 1600MHz
· Option 2: Others
· Recommended WF
· TBA

Issue 1-1-2: For non-contiguous CA, what is the limiting factor of upper bound of the offset range?
· Proposals
· Option 1: “Maximum allowed frequency separation”
· FR1: [600] MHz, FR2: 2400MHz;
· Option 2:  Based on option 1, further restrict: 
· FR1: 200MHz, which is the maximum bandwidth for 1LO architecture in MPR requirements; 
· FR2: 1400MHz. It means LO can’t within DL-only CCs
· Option 3: Others
· Recommended WF
· TBA

Issue 1-1-3: For non-contiguous CA, the situation exists that UE needs to pull the LO from GAP to CCs which requires a fairly large LO offset. e.g. Close to (upper bound/2) in previous issue.
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA

Issue 1-1-4: How much signalling bits are needed.
· Proposals
· Option 1: 15bits for FR1 & FR2;
· About +/-250MHz for 15KHz SCS and +/-1000MHz for 60KHz SCS
· Option 2: Provide specific offset range to RAN2, and leave the detailed bits to RAN2 decision
· E.g., 600 MHz for FR1 and 2400MHz for FR2
· Option 3: Reuse 12bits for FR1 & FR2;
· Option 4: Others
· Recommended WF
· TBA

Discussion in 1st round GTW:
	OFFSET bits
	SCS (KHz)
	Largest offset (MHz)
	Can covered largest FS (MHz)
	Largest FS in FR1 spec
	Largest FS in FR2-1 spec
	[Largest CA bandwidth for FR2-2]

	15 bits
	15
	491
	983 + 2xCBW
	FR1= 600MHz
	NA
	NA

	
	60
	1966
	3932 + 2xCBW
	
	FR2-1= 2400MHz
	

	
	120
	3932
	7894 + 2xCBW
	NA
	
	FR2-2 = [2000MHz]


Note: the largest CA bandwidth for FR2-2 come from WF R4-2202365
· Recommended WF
· Option 1
Discussions:
Oppo: Option 1 can be used for signaling, which can cover legacy frequency range based on SCS for FR1 and FR2.
Nokia: Basically our preference is Option 3 to minimize the signaling overhead but we can accept option 1 in case that RAN4 asks RAN2 to minimize the signaling not to report all the DC location. In the field network cannot use the DC locations located in the other operator frequency range.
Qulacomm: Where is the bits contained in the RAN2 spec? We are fine with both Option 1 and 2. Option 1 provides the big range. We prefer Option 2.
Apple: Since Rel-17 DC scheme is based on first determining the default location. The final DC location is closed to default DC location bsed on the certain criterion. Our preference is Option 3. We can accept Option 1.
ZTE: It looks like that we are discussing how to define the signaling, which is the RAN2 job. We can only need to provide the frequency range and granularity, which are enough.
Vivo: We can fully understand some companies provide range only and leave bits to RAN2 decision. It is possible that we can have rough range. Even we have some different understanding of many details about the final results how many bits that we should use. Option 2 is with rough range which is agreeable to us.
OPPO: Using this table in our calculation is easier for company to understand how many bits are needed. 15 bits are enough.
Huawei: we share the similar comment as ZTE. The signaling design is RAN2 job. The specific bit number can be removed from the first bullet.
Nokia: we would like to go through all the issues.
OPPO: the granularity is in unit of 15KHz or 60KHz.
Qualcomm: the number of bits would cause confusion in RAN2. Number of bits is not relevant.
Apple: do we need put +/-250MHz? 
OPPO: we suggest to use the largest number in RAN4.

Tentative Agreement: 
· For Offset range:
· +/-300MHz for FR1, and +/-1200MHz for FR2

	Status summary 

	Tentative agreement in 1st round GTW reached, pending on final agreement.

Tentative agreements for 1st round:
Reply an offset range as following in the LS to RAN2:
· For Offset range:
· +/-300MHz for FR1, and +/-1200MHz for FR2

Recommendations for 2nd round:
Confirm this tentative agreement.



Sub-topic 1-2 Single CC reporting
Issue 1-2-1: What is the applicability of single CC reporting in Rel-17 DC reporting scheme?
· Proposals
· Option 1: Applicable for non-CA case in UL (i.e. UL SCCs not exist or removed by network, only DL CA is configured).
· Option 2: Applicable in case UL CA are configured, but only one CC is activated. Not applicable for non-CA case in UL, as described in Option 1.
· Option 3: Applicable for both cases:
· non-CA case in UL (i.e. UL SCCs not exist or removed by network, only DL CA is configured)
· UL CA are configured, but only one CC is activated.
· Option 4: Others
· Recommended WF
· TBA

Discussion in 1st round GTW:
· Recommended WF
· Option 3
Discussion: 
Nokia: the situation is not changed according to UE configuration. 

Agreement: agree on Option 3.

	Status summary 

	Agreement reached in 1st round GTW.

Agreements for 1st round:
Agreement: agree on Option 3.

Recommendations for 2nd round:
None.



Issue 1-2-2: Will Rel-15 single CC reporting be still applicable for Rel-17 multiple DC location reporting?
[image: ]
· Proposals
· Option 1: Only Rel-17 reporting scheme can be used throughout different UL CC groups.
· Option 2: Rel-15 reporting can also be used in case the UL CC group consists of only one CC.
· Option 3: Others
· Recommended WF
· TBA

Discussion in 1st round GTW:
· Recommended WF
· Option 1
Discussions:
Nokia: We would like to leave RAN2 to discuss Option 2. There is no permutation of CCs. UE just reports DC within CCs.
OPPO: OK with Option 1. To clarify, what we are discussing is for single band intra-band uplink CA. In the future, there will be 3 bands for one band there will be intra-band CA. here we are just discussing the single band.
Huawei: we believe only intra-band is under discussion. We need to make it clear that the agreement is for intra-band.
Vivo: the preivous agreeme applies for single band. The reporting scheme varies across bands and for one band the scheme is the same.
Nokia: we did not intent to have multiple bands.
Nokia: in Rel-16 the reporting is per band combination.
Qualcomm: for example, FR1 1 band + FR2 many bands and CCs, then UE uses Rel-16 scheme for FR1 band and use the Rel-17 schemes on FR2.
OPPO: We agree with Qualocmm on the situation. We are OK with agreement. If FR1+FR2 band combination, there will be a bit complicated.

Agreement:
· Only Rel-17 reporting scheme can be used throughout different UL CC groups on the same band

	Status summary 

	Agreement reached in 1st round GTW.

Agreements for 1st round:
Agreement:
· Only Rel-17 reporting scheme can be used throughout different UL CC groups on the same band

Recommendations for 2nd round:
None.



Sub-topic 1-3 Others
Issue 1-3-1: Whether LO can locate in DL-only spectrum?
· Proposals
· Option 1: Yes.
· Option 2: No
· Option 3: Others
· Recommended WF
· TBA

Discussion in 1st round GTW:
· Recommended WF
· TX LO cannot locate in the DL only spectrum
· The DL only spectrum here means the spectrum described in TS 38.101-2 clause 5.3A.4 and defined by Fsd according to Table 5.3A.4-3.

Discussions:
OPPO: we are OK with the recommendation. The DL only spectrum is only RAN4 terms. We care more about DL only CC.
Nokia: We do not see the necessity. If DC is not located in UL spectrum, UE does not need to report.
Qualcomm: DL only spectrum is not suitable for DC location. DL only spectrum is specified in 38.101. We can use the term to communication with RAN2.
Vivo: In our understanding, this issue intends to calrify the calculation of DC. The DL only spectrum and DL CC should not be involved in calculation.

Agreement: TX LO cannot locate in the DL only spectrum
· The DL only spectrum here means the spectrum described in TS 38.101-2 clause 5.3A.4 and defined by Fsd according to Table 5.3A.4-3.

	Status summary 

	Agreement reached in 1st round GTW.

Agreements for 1st round:
Agreement: TX LO cannot locate in the DL only spectrum
· The DL only spectrum here means the spectrum described in TS 38.101-2 clause 5.3A.4 and defined by Fsd according to Table 5.3A.4-3.

Recommendations for 2nd round:
None.



Issue 1-3-2: About single CC in one CC group
· Proposals
· Proposal 1: Considering current spec restriction (1LO for FR2, maximum 2CCs UL for FR1), limit the CC groups so that each group contains only one UL CC; (Qualcomm: R4-2207660)
· Proposal 2: Clarify CC groups do not always consist of multiple CCs, but it may consist of single CC (Nokia: R4-2208385).
· Recommended WF
· TBA

Discussion in 1st round GTW:
· Recommended WF
· Proposal 2 is acceptable, but more discussion is needed for proposal 1.
Discussions:
OPPO: OK with proposal 2. For proposal 1, it is OK for Rel-17 since there are only at most two CCs. But since Rel-17 reporting applies for more CCs, the restriction is not reasonable any more.
Vivo: for proposal 1, it clarifies the configuration. Does it intent to provide information to RAN2 to help signaling design? If so, we are OK. We do not want to have restriction.
Qualcomm: the proposal 1 comes from the discussion with RAN2 colleague. There is only one CC within a group. It just helps RAN2.

Agreement: 
· Clarify CC groups do not always consist of multiple CCs, but it may consist of single CC
· To help RAN2 design in Rel-17, RAN4 provides the following information
· Considering current spec restriction (1LO for FR2, maximum 2CCs UL for FR1), limit the CC groups so that each group contains only one UL CC

	Status summary 

	Agreement reached in 1st round GTW.

Agreements for 1st round:
Agreement: 
· Clarify CC groups do not always consist of multiple CCs, but it may consist of single CC
· To help RAN2 design in Rel-17, RAN4 provides the following information
· Considering current spec restriction (1LO for FR2, maximum 2CCs UL for FR1), limit the CC groups so that each group contains only one UL CC

Recommendations for 2nd round:
None.



Issue 1-3-3: About DL&UL fallback behaviour and CC groups. (Qualcomm: R4-2207660)
The question what happens in fallback case here. If one DL CC is deactivated or de-configured, then there is no change in CC grouping since the reason for the second LO was two UL CCs. If the second UL CC is deactivated/deconfigured, the second LO is not needed anymore. 
· Proposals
· Proposal 1: The fallback case should follow the same CC grouping as the higher level CA configuration where the DC location was signalled for DL CCs.
· Proposal 2: For the UL CC fallback case, the second LO is not assumed to be present anymore. 
· Recommended WF
· TBA

Discussion in 1st round GTW:
· Recommended WF
· Need more discussion 
Discussions:
Qualcomm: A+(B+C), what if C is deacitvated, then (A)+(B) or the group needs to be re-communicated? In this case, there will be only one LO.
Apple: the fall back is equal to deacitvation of CC? They may be different. The activation means multiple CC is de-/activated but the configuration is not changed. In the case of activation/de-activtion, we think he DC location has been covered by Rel-17 default scheme. The confusion part would be two DC lcoations are within the different groups. If one group is deactivated, there is no need to have DC for that group. There should not be too much confusion for this case.
OPPO: for proposal 1, it may not be always true. Each CC group is associated with DC location. The default DC lcoation framework applies to each CC group. UE uses the default DC to repot offset. In the previous LS to RAN2, default DC is mandated to configure.
Huawei: are these two proposals relevant to reporting? Deactivation and deconfiguration are different. We should better understand Rel-17 scheme can work and no issue.
Qualcomm: the fall back is the only case that something is configured. RAN2 tries to save something.

	Status summary 

	Views are still diverse and no agreements so far. There are different understandings of the behavior.

Agreements for 1st round:
None.

Recommendations for 2nd round:
Continue discussion and see if certain agreements can be reached and if certain information can be sent to RAN2.



Issue 1-3-4: Do we need to inform RAN2 UEs may not have to report all the permutations with DC positions. (Nokia: R4-2208385).
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA

Discussion in 1st round GTW:
· Recommended WF
· Need more discussion 
Discussions:
Nokia: network must be allowed to inform UE that some DC falling in a certain frequency range will not be used. We can save some overhead that UE does not need to report such information.
OPPO: generally we are OK with the statement that UE won’t need to report all the DC location. But for which location not being reported, it is up to UE. For the situation Nokia commented that some DC locations are within other operators, we understand but it is difficult for UE to know such information.
Qualcomm: it is for signaling simplification. To Nokia, we need to see the details when and where and how to provide information to RAN2. In principle we are OK but it is difficult in reality. We need clear rules.
Apple: the original intent of DC reporting is to get help from gNB. gNB can do DC removal processing to improve the uplink signal quality. If DC location is outside uplink bandwidth of UE, it does not help interms of improving the channel Qualcomm. In this case, UE either can not report or report 3000/3001 means out-of-carrier or unknown. Whether to report DC should not be mandatory. If DC falls in the gap for non-contiguos, gNB needs do nothing.
Huawei: We prefer option2. RAN2 kicks off the signalign design. We can wait for RAN2 LS to see if they need help from RAN4.
Nokia: To Apple, Apple assumption is that UE knows where the operator spectrum in the beginning. But UE may not have such information. If DC location falls outside of frequency range of operators, UE can report 3000/3001 but UE may not know where the frequency is in the beginning. Network needs tell UE where the spectrum is. It should be taken into account in RAN2 signaling design. We do not need to force RAN2 to take it, but we should inform RAN2 that some DCs fall into other operators’ spectrum does not need to report. The final decision is up to RAN2.

	Status summary 

	Views are still diverse and no agreements so far. Majority companies can accept some kind of clarification, but the details are still unclear.

Agreements for 1st round:
None.

Recommendations for 2nd round:
Continue discussion and see if certain agreements can be reached and send to RAN2.




Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1 Offset range 
	Issues
	Company & Comments:

	Issue 1-1-1:
	Company A: 

	
	vivo：option 1 can represent the worst case. Nevertheless, contiguous CA may not require such large offset if a suitable “frequency component” is reported.

	
	OPPO:
Issue 1-1-1 and 1-1-2 can be combined together, the offset range need to cover both contiguous and non-contiguous CA. 
And when in contiguous CA, now the max aggregated CBW is Option 1, i.e. 400MHz FR1, and 1600MHz FR2.

	
	Qualcomm: Support option 1

	
	Nokia(HU): Option 2. We need to agree with a basic understanding that how the reported DC location can be utilized by a network. Limitation due to Intra band contiguous CA or non-contiguous CA does not always become the limiting factor since all the UEs are not always configured with all the CCs available in the network or outermost CCs in the network. Suppose that 3GHz spectrum is available in a network while specification may allow 100 MHz x 8 CA in it and a UE1 may be configured with 8 CCs in the middle of the spectrum. If the UE1’s DC falls outside of the 8CCs, still this report may be meaningful since some other UEs may be using the spectrum outside of the configured 8CCs for the UE1. In this sense, in an extreme case, a spectrum in a different operating band by the same operator outside the band being used by a UE can be also needed to be considered while to make the situation simpler, we are ok to limit the discussion on the maximum pass bandwidth among the specified operating bands. Hence, 600=1200/2 MHz for FR1 and 2=4/2 GHz for FR2-1(if FR2-2 is considered, it’s 12=24/2 GHz).
On the other hand, if we go with these large offset values, we need to tell RAN2 that network does not always need all the DC information, e.g., DCs falling another operators’ spectrum are not needed, to leave RAN2 to consider reducing a signaling overhead.

	
	Apple: It is unclear why the DC can be so far away from the default location. If there would be such cases, it seems like the default DC approach is not quite useful.  

	
	vivo2: as for FR2-2 CA that Nokia mentioned, there is an agreement in previous meeting:
Agreement: Use the following as the starting point for further discussions
· Consider n x 400 MHz, n= [2, 3, 4, 5] and m x 100 MHz, m=[ 2..8] as the supported channel BW options for CA operation in unlicensed band for total bandwidths up to 2000 MHz.
It seem the FR2-2 CA bandwidth will be no larger than 2000MHz in R17

	Issue 1-1-2:
	vivo: we prefer option 2. For FR1, if the gap larger than aggregated bandwidth, MPR is undefined, and for FR2, only the DL CC(s) which share LO with UL CC will affect the DC location.

	
	OPPO: Option 1, i.e. 600MHz FR1, and 2400MHz FR2. And it can cover the range of contiguous CA in Issue 1-1-1.

	
	Qualcomm: Both ok but agree with Oppo that for max we will need one number for each FR. 

	
	Nokia(HU): The same comments in Issue 1-1-1

	
	Apple: 100MHz for FR1 and 400MHz for FR2 (single CC maximum channel BW)

	
	

	Issue 1-1-3:
	vivo: option 1, this is the main reason why larger offset range is necessary.

	
	OPPO: It is possible in theory, but some other implementation issues will be caused when the DC offset is quite large because it will require the analogue filter to be extended largely then cause the UE performance degraded. From the spirit of not excluding UE implementations, it would be ok to consider this situation. Therefore, Option 1.

	
	Qualcomm: This is possible. Option 1.


	
	Nokia(HU): it would be great if the moderator could share what he or she would like to achieve with the question. Is this mentioning a case that Qualcomm has raised for a few meetings?

	
	Apple: It is unclear what it means “UE needs to pull the LO from GAP to CCs which requires a fairly large LO offset”? 

	
	Huawei: Similar question as Nokia. Seems unnecessary to confirm an implementation choice but without any spec impacts. (if our understanding correct?)

	Issue 1-1-4:
	Option 1 or option 2 is OK for us. If we can not make any consensus on specific offset range, maybe the signalling bit would be a good one to try. For option 3, we are afraid 12bit is not enough.

	
	OPPO: Option 1, 15 bits SCS based ranges for FR1 and FR2 will be enough to cover the largest frequency separation 600MHz in FR1, and 2400MHz in FR2 as below.
	OFFSET bits
	SCS (KHz)
	Largest offset (MHz)
	Can covered largest FS (MHz)
	Largest FS in FR1 spec
	Largest FS in FR2 spec

	15 bits
	15
	491
	983 + 2xCBW
	FR1= 600MHz
	NA

	
	60
	1966
	3932 + 2xCBW
	
	FR2= 2400MHz

	
	120
	3932
	7894 + 2xCBW
	NA
	




	
	Qualcomm: Option 2. Number of bits in signaling interface is not ran4 UE RF issue at all and ran4 should use its limited time to discuss this nor it should be any reason to make choices for RAN4 design or requirements. 

	
	Nokia(HU): Whichever option is selected(specifically, if go with Option 1), RAN4 shall share the fact that network does not need all the DC locations from all the frequency component permutations. If this information was not shared with RAN2, then, we should select the smallest offset range. Otherwise, the amount of signaling would become too much.

	
	Apple: We think 12 bits is sufficient for both FR1 and FR2. 

	
	



Sub topic 1-2 Single CC reporting
	Issues
	Company & Comments:

	Issue 1-2-1:
	Company A:

	
	vivo: we prefer option 3. In our understanding, if UE support R17 reporting mechanism, it’s depend on NW which mechanism will be used and no need further restriction

	
	OPPO: Option 3. But the single CC sometimes is misleading, and it doesn’t mean 1CC UL+1CC DL, and it should mean at least in UL or DL there is CA configured. 
1. In previous LS to RAN2, it has clarified that whether UE will take UL only or both UL and DL CCs into account in determining the default DC location is up to UE indication. And in FR2 the DL only CA will also be considered in UL IBE requirements. Therefore, non-CA in UL but CA in DL is applicable.
2. It should also be clear that when NW configured a SCC no matter this SCC is activated or not this UE will be working in CA mode. It can fallback to non-CA only when NW de-configure SCC. Therefore, it should also applicable when UL CA configured but not activated.

	
	 Nokia(HU): Option 3. For Option 1, it depends on what the reported frequency component is, e.g., DL, UL, configured, or activated. If frequency component is DL configured CCs, this is not single CC case anymore. If it is UL CC, this is a case that the number of frequency component is one. In this case, the issue is the same as that of Issue 1-2-2.
For option 2, again, it depends on reported capability for frequency component. If the UE reports affecting factor is configured CC, if only one of the CCs is activated or not does not matter. Hence, it can be considered as CA case. If it reports activated CC as an affecting factor, the issue is the same as that of Issue 1-2-2, i.e., the number of frequency component is one.

	
	Apple: Option 3

	
	Huawei: Option 3.

	Issue 1-2-2:
	Company A:

	
	vivo: in the last meeting, we have agreement as follow:
For a UL CA configuration in one band combination, there is only one mechanism will be used for DC location(s) reporting. 
So option 1 seems more align with previous agreement.

	
	OPPO: Option 1. Only 1 DC reporting scheme should be applied in a intra-band CA configuration. Mixed DC reporting schemes will cause unnecessary complexity since it is much simpler to get all the DC information from single signaling IE than checking Rel-15 and Rel-17 different IEs. And there is no problem if Rel-17 scheme is used in the scenario of group A with several CCs and group B with 1 CC case.
For UE whose default DC depends on the activated CC/BWP, the CC grouping might also change from time to time. Mixed schemes will also cause difficulty for NW to read the DC locations.

	
	Nokia(HU): Option 3. First of all, we did not say that “UL” CC group since a UE may report that frequency component is configured DL CC or activated DL CC. 
What we proposed is incorporation of a part of Rel-15 mechanism into Rel-17, but not exactly the same scheme of Rel-15 to be used in Rel17 scheme. If we agree that a DC location to fall outside the configured or activated frequency component should be reported, then, strictly speaking, Rel-15 scheme must not work as it is since it can only report a DC location within the carrier.
What we want to tell RAN2 is that CC group may consist of single CC and if default DC + offset still applies to the single CC, then, the default must be the center of the outer edges of the frequency component.

	
	Apple: Option 1

	
	Huawei: First we would like to emphasis that we should not couple Rel-15 scheme with Rel-17 scheme, because Rel-15 scheme for single CC is mandatory and Rel-17 for intra-band CA is optional.  
As for the above example, if that is a case for intra-band UL CA, then we believe the agreement from last meeting (copied by VIVO) has already covered it, i.e. Option 1. 




Sub topic 1-3 Others
	Issues
	Company & Comments:

	Issue 1-3-1:
	Company A:

	
	vivo: option 2. As we comment above, only the DL CC(s) within the UL and DL shared spectrum will affect the DC location. A reference architecture for intra-band non-contiguous CA is as follow which is also used in R16 DL-only discussion
[image: ]
If DL-only CC share same LO with UL CC, the DL-only spectrum can not extend on one-side which is not align with the description in current spec. 

	
	OPPO: Option 1, Yes. And for FR2 this DC location should be clear. For FR1 UE can simply report 3300 or 3301.

	
	Qualcomm: TX LO can not be on the DL only spectrum but to ensure, the DL only spectrum here means the spectrum described in TS 38.101-2 clause 5.3A.4 and defined by Fsd according to Table 5.3A.4-3. 
TX LO can be on spectrum occupied by DL only CC. 
Option 2 with the understanding above. 

	
	Nokia(HU): Option 3. 
We think that when we use DL-only spectrum, clarification is needed. If it means for example, a UE is configured with one UL CC and two DL CCs and one of the DL CC is the DL-only spectrum for “the said” UE or the spectrum is never used for UL for any UEs under the network. 
If the DL-only spectrum here means is the latter one, at least network would not need DC location information since the network cannot utilize that information at all. And if it exists as vivo’ paper mentioned, the power is quite low, isn’t it? Does UE vendors need an exception for that case to meet some existing requirements?

	
	Apple: What is the concern we intend to address here? The DC/LO is outside of the UL carrier but within the DL CA range? Our understanding is that such scenario should already be covered by the Rel-17 method. It is up to gNB whether the DC/LO would be processed if it is outside of UL channel BW.

	
	Huawei: The same with QC. Seems the “DL-only spectrum” is misused here?

	
	vivo2: To Nokia and Apple:
For FR2 we agree that DL CC also impact the default DC, so we define the frequency component as follows:
 Frequency component = Calculated relative to either 1) UL or 2) DL frequencies of the frequency component or 3) edge most frequencies among any DL and UL frequency components
It seems we have different understanding for DL-only spectrum and the DL-only CC in our comment is the DL CC(s) locate in Fsd which is described in TS 38.101-2 clause 5.3A.4 as Qualcomm mentioned. Our concern here is these CC(s) will not impact the DC location so should be preclude from the calculation of default DC, and this information should let RAN2 know.

	Issue 1-3-2:
	Company A:

	
	vivo: both proposal are ok for us, and for proposal 1, this clarification only applies to R17.

	
	OPPO: 
For Proposal 2, it is ok. 
For Proposal 1, no. there is no need to do this limitation since Rel-17 solution will be used for more than 2UL CC cases. In the LS to RAN2, it is clear that UE will report the default DC location and its related CCs, then it will be clear for NW which DC mapping to which CCs. What we can say is each group contains only one DC instead of one UL CC.

	
	Qualcomm: To simplify and there is no need, ran4 spec up to rel-17 only has one CC per group for 2 UL LO case. 

	
	Nokia(HU): For proposal 1, if DL only spectrum can have a DC as vivo’s paper mentioned, then, this proposal 1 cannot hold true since the DL spectrum cannot have any UL CC on it, though we may not need to take care of the case raised by vivo if the power of the LO only for DL only is quite low.
We support Proposal 2.

	
	Apple: Proposal 2 is more general and future proof. Proposal 1 states the existing configuration constraint and practical UE implementation for FR1 and FR2. Proposal 1 is a subset of proposal 2. As long as the Rel-17 DC location method can handle single CC and multiple CCs as a group, there should not be concern with the proposals.  

	
	Huawei: Option 2 is OK.

	Issue 1-3-3:
	Company A:

	
	vivo: OK with the clarification.

	
	OPPO: It is confusing about “fallback case”, it may mean de-configure, or deactivate. 
About Proposal1:
For UE whose DC is dependent on the configured CC/BWP will not change the DC location and also grouping if NW only de-activate the CC/BWP.
But for UE whose DC is dependent on the activated CC/BWP may change the DC location and also grouping if NW deactivate or de-configure the CC/BWP.
Therefore, Proposal 1 may not be correct in some cases. And the relation of CC group and DC are reported by UE in the DC reporting, there is no need to do this restriction.
About Proposal 2:
As commented in issue 1-3-2, there is no need to do this limitation, since the Rel-17 solutions will not only cover the 2UL CC case but also more than 2CC cases. And the DC location is reported by UE, if there is no 2nd DC exists then UE simply don’t report it. This is straight forward, and we don’t see the benefits of this limitation.

	
	Qualcomm: To further clarify the intent, if SCell that is part of the second group is deactivated, then the second LO is not present anymore? This is the intention of the proposal 2. Depends on outcome of the issue 1-3-2, right now ran4 requirements exists only for 2 LO case when there is max 2 UL CCs.  

	
	Nokia(HU): This is related to the Issue 1-3-1. If the agreement of 1-3-1 is option 1, the following part cannot hold true “. If the second UL CC is deactivated/deconfigured, the second LO is not needed anymore”

	
	Apple: For single DC location, this issue would not be a concern as the default location can be determined by either configured/activated CC/BWP for UL/DL. The clarification is mainly for two DC locations where if the UL containing one of the DC is deactivated, it should be clear enough that the DC associated with the deactivated CC should not exist. 

	
	Huawei: We would like to better understand these two Proposals. 
For Proposal 1, why the introducing of Rel-17 DC reporting scheme will limit the fallback behavior? 
For Proposal 2, our understanding is that whether a CC is deactivated or de-configured is determined by gNB. The CC index of each CC group is also known to gNB by UE reporting. Then is there any potential issue for not having such clarification?  

	Issue 1-3-4:
	Company A:

	
	vivo: prefer option 1, maybe RAN2 can define a dedicated signal to address such situation just like 3300/3301 in previous release.

	
	OPPO: Option 2, no. The DC reporting is decided by UE, and it is difficult for UE to report DC location based on which spectrum belongs to which operator beforehand and sometimes UE doesn’t know that since the spectrum of each operator may change.

	
	Nokia(HU): Option 1. This is also somehow related to Apple’s paper. Apple is saying that the DC information by a UE to fall into a carrier(s) which is not used by the UE should be reported if the carrier is used by the same network. We are saying that if the DC by a UE to fall into a carrier(s) which is not used by the UE should NOT be reported if the carrier is NOT used by the same network. It’s just not useful.  

	
	Apple: Our understanding is that DC reporting is not mandatory. Some UE may choose not to report DC at all as they do not need to rely on gNB to remove DC to improve EVM performance. As from emission requirement point of view, if the carrier leakage is outside the UL channel BW, UE needs to take care of the in-band emission or out-of-band emission by itself. 

	
	Huawei: Option 2.

	
	Nokia: We think that our understanding with OPPO and Apple is very close.
To make the discussion more specific, assume that n78(3300-3800MHz) and an operator has two blocks, 100MHz and 200 MHz which are 3300 - 3400MHz and 3600 - 3800MHz. A UE is using CA with 100 MHz@3300-3400MHz and 100MHz@3700-3800MHz under operator “A” network.
The UE may want to report (based on UE’s decision) DC(s) to fall into 3400 -3600 MHz. This information is surely not helpful for operator A’s network at all.
The UE may also want to report (based on UE’s decision) DC(s) to fall into 3700-3800MHz which is not used by the UE. While this information can be useful for operator “A” network since some other UEs using operators’ spectrum in 3700-3800MHz as UL.
For both cases, network needs to tell the UE that their spectrum is 3300-3400MHz and 3600-3800MHz or their spectrum is NOT within 3400-3600MHz, or any other means.
Since UE can know where their DC(s) for each permutation falls, the UE can refrain from reporting DC(s) which is NOT useful.
It’s up to RAN2 to incorporate this aspect, but at least we must tell RAN2 this information. We did spend much time on offset frequency range and discussed the number of bits. That signaling bit discussion was important but this is even more important since we can avoid signlling which is not useful at all. That should be really avoided. It doesn’t make sense that we increase the number of signalling overhead per permutation AND allow UE to report meaningless information with the increase signalling bits. 




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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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

Moderator’s note: This section has been moved to Clause 1.2 under respective issues and sub-topics.


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

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



Discussion on 2nd round (if applicable)

	
	Status summary 

	Sub-topic#1-1
Offset Range
	Issue 1-1-4: (refined) How much signalling bits or offset range are needed.

Tentative agreements for 1st round:
Reply an offset range as following in the LS to RAN2:
· For Offset range:
· +/-300MHz for FR1, and +/-1200MHz for FR2

Moderator’ suggestions:
Further confirm tentative agreements in 1st round.
	Company
	Preference in 2nd Round
	Further Comments in 2nd Round

	Nokia(HU)
	N/A
	We understand UE’s implementation flexibility is important for UE vendors and chip set vendors while we also believe minimizing the amount of signaling increase should be considered due to the proposed offset range. If all the information is useful, we understand while this is not always the case as we elaborated in our paper. We really believe that we must have a measure to avoid UE to report meaningless information with increasing number of bits.
Hence, we still believe that the information or insight must be shared with RAN2 that network does not need all the DC locations per frequent component permutations if all or some of them fall into other operators’ spectrum AND/OR if we say this in a wish-list basis, we can say that network needs DC locations to fall into the spectrum operated by the same operator.
TO: Apple
We think actually we are on the same boat, but we have different understanding of what the existing specifications achieve. In the below case, the UE has no idea on if the DC is falling into the same operator’s spectrum or not. Hence, somehow RAN2 spec needs to address a way for network to tell the UE where a spectrum range and/or CCs belonging to the same operator which the UE is camping on. Though which one is better, allow list or deny list and/or both depends on RAN2, we don’t have a way to do that.
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	OPPO
	Ok with the range
	Regarding the scenarios which the DC doesn’t need to be reported, maybe we can discuss separately considering there might be other cases that the DC doesn’t impact NW demod. This information in our view probably is nice to have but not necessary for this solution could be discussed decoupled.

	Nokia(HU)
	Disagree with  the range
	To OPPO
From UE vendors’ perspective, we understand implementation flexibility, but this does come for free. Now if UE vendors say that reducing the singaling overhead is nice to have, from our perspective, UE implementation is the same since it’s possible not to have larger frequency offset by careful design. If UE vendors say that we want flexibility at the cost of the signalling overhead, but they don’t give opportunity to discuss reduction of the signalling overhead at all, we don’t agree with having larger range.
At least we should share that information with RAN2 while we are ok to leave the final decision on types of solutions and/or if it is addressed in Rel17 or not to RAN2. 

	Apple
	Neutral
	We felt the sympathy that RAN4 still not quite settle down on the offset ranges at this late stage despite several rounds of discussions had gone by. The tentative offset ranges for FR1 and FR2 both look quite excessive to us. To our understanding, the numbers simply came from half of the maximum spectrum range for non-contiguous CA which is 600MHz in FR1 and 2400MHz in FR2 (including DL only spectrum). If the offset range could be up to half of the spectrum range, the meaning of default DC location seems to be diminishing.   

	Qualcomm
	Ok with the range
	We do not understand why number of bits in this one specific single number is a matter of ran4 discussion. Isn’t RRC reconfig complete carried in PUSCH? And this information is transmitted once per configuration and configuration timeline is very slow and knowing network might be interested in the LO location only with higher order modulations case when the data rate is high, so why ran4 is spending time on the number of bits. Note that I am making some assumptions on the actual interface design but who ever talks about number of bit is also doing so. 
Ran4 should discuss what makes sense from RF point of view and then leave the bits and etc to ran2. Ran2 will ask help if number of bits is too much.   


Moderator’s summary:
Majority companies chose to accept the tentative agreements in GTW, while one company thinks more RAN2 flexibility is needed by providing information on possible exemptions.   One company stay neutral.
Tentative agreements:
Accept the tentative agreements of offset range in the 1st round. (Already agreed in LS)


	Sub-topic#1-3
Others
	Issue 1-3-3: About DL&UL fallback behaviour and CC groups. (Qualcomm: R4-2207660)
The question what happens in fallback case here. If one DL CC is deactivated or de-configured, then there is no change in CC grouping since the reason for the second LO was two UL CCs. If the second UL CC is deactivated/deconfigured, the second LO is not needed anymore. 
· Proposals
· Proposal 1: The fallback case should follow the same CC grouping as the higher level CA configuration where the DC location was signalled for DL CCs.
· Proposal 2: For the UL CC fallback case, the second LO is not assumed to be present anymore. 

Views are still diverse and no agreements so far. There are different understandings of the behavior.

Moderator’s Suggestions.
Continue discussion and see if certain agreements can be reached and if certain information can be sent to RAN2.
	Company
	Preference in 2nd Round
	Further Comments in 2nd Round

	OPPO
	None
	When discuss “fallback case”, it is better to be clear whether it is de-configure or deactivate. 
About Proposal1: It depends on the “frequency component” used to decide the default DC location. 
· For UE whose DC is dependent on the configured CC/BWP will not change the DC location and also grouping if NW only de-activate the CC/BWP.
· But for UE whose DC is dependent on the activated CC/BWP may change the DC location and also grouping if NW deactivate or de-configure the CC/BWP.
In our view, it is clear in this sense about the relation of CC group and DC, there is no need to do this restriction. If companies would like to clarify with RAN2 then above two bullets can be informed.
About Proposal 2:
There is no need to do this limitation, since the Rel-17 solutions will not only cover the 2UL CC case but also more than 2CC cases. And the DC location is reported by UE, if there is no 2nd DC exists then UE simply don’t report it. This is straight forward, and we don’t see the benefits of this limitation.

	Apple
	None
	The fallback or SCell deactivation does not look to be an issue. For CA fallback, there would be an RRC reconfiguration process where a new DC reporting based on the new CA configuration can be triggered. For SCell deactivation, it does not change the CA configuration. The network can handle the DC location based on what UE has indicated to the network for the default location (center of configured/activated CC/BWP, etc.) and offset value. For the configuration containing two DC locations, if one of the component groups is deactivated, the DC corresponding to that component group would not exist. 

	
	
	



Tentative agreements:
No clear agreements in the summary.  During the discussion, the  following text is agreed in the LS discussion.
· CC groups do not always consist of multiple CCs, but it may consist of single CC.
· Considering R17 spec restriction, limit the CC groups so that each group contains only one UL CC
· In R17, since there are only two UL CCs in case NW deactivate or deconfigure UL CC, there is no second DC location.


Issue 1-3-4: Do we need to inform RAN2 UEs may not have to report all the permutations with DC positions. (Nokia: R4-2208385).
· Proposals
· Option 1: Yes
· Option 2: No

Views are still diverse and no agreements so far. Majority companies can accept some kind of clarification, but the details are still unclear.

Moderator’s Suggestions.
Continue discussion and see if certain agreements can be reached and if certain information can be sent to RAN2.
	Company
	Preference in 2nd Round
	Further Comments in 2nd Round

	Nokia(HU)
	Option 1
	The same comments in Issue 1-1-4. It’s not quite reasonable for UE just to report not meaningful information with more number of bits.

	OPPO
	Option 2 in this meeting
	Considering there might be other cases make the DC location is not useful to NW, it would be better to discuss them together. And this can be considered as optimization of Rel-17 DC location reporting is not essential. Can be discussed separately. This meeting should focus on finish the basic function.

	Apple
	Option 1
	DC reporting should not be mandatory to UE.

	Qualcomm
	Option 2
	But we are ok to also inform ran2 but how would we word it? And what mechanics there would to inform which permutations? We already have frequency component type, e.g. if the frequency component type is configured CC, then network knows UE will not report DC as function of activate BWP or CC so the permutations is greatly reduced. Additionally, we have narrowed down DC as a function of edge most frequency components. 
Ran2 allready has this information and if UE reports it does not need offset and DC always lands on the gap, then network knows not to ask it at all. 
Nokias proposals to inform UE with the frequency range where network does not care about the DC is little immature still. What about the IQ image position? So this calculation of “don’t care regions” need to accommodate that instead of just “don’t care regions” fo the LO. And as already stated, network has an option not to request this information. 
Maybe what we can do is to ask RAN2 to design is to that default and offsets are in separate IEs, or so that UE can report default and if it needs offsets or not separately. 

	Huawei
	Option 2
	We think this is RAN2’s job and they may already have design and discussion on it.

	Nokia
	Option 1
	As a compromise, at least we would like to capture following as RAN4’s observation. 
It is RAN4’s understanding that there is a case that not all the DC locations for all the permutations are necessary to be reported, e.g., the DC falls into other operators’ spectrum and there is a case that reporting UL DC falling into frequency range outside configured CCs is meaningful, e.g., the spectrum is operator by the same network.
To Apple
Supporting Rel-17 DC location reporting mechanism is optional, we agree with it. But a comment from Apple is confusing to us. It seems that Apple is saying that even if UE reports a capability of Rel-17 DC location reporting mechanism, the UE may not report DC locations for some or all the permutations of frequency components. That UE shall not report the capability of Re-17 DC reporting mechanism. Otherwise, what is the meaning of reporting the capability. This UE behaviours just increase the meaningless communication between UEs and networks and just consume network resources.
To Qualcomm
For which mechanism, it depends on RAN2 decision.
For which permutations, our assumption is for instance, CC1 and CC3 are the outermost frequency components, a UE must know where the DC location and assume that the DC falls CC2. If a network somehow tells the UE that we don’t need DC location to fall into CC2 or its frequency range, then, the UE just can refrain from signalling the DC. So, the network does not need to tell UEs specific permutations. Also, it’s ok to use care region(wish-list). Of course, if there may be other ways, then, it can be discussed in RAN2.
For the number of bits, we agree with the comment from Qualcomm. What we wanted to say was that we started this with the consideration of so many permutations of CCs at the beginning. It indirectly means we have cared about the number of signalling overhead. So, we agree with that we don’t need to discuss exact number of bits in RAN4, but still the amount of signalling overhead must be taken into account to some extent. Otherwise, the decision is easy. Oly what we need to do is just select largest possible range…
For IQ image, we think this is out of scope of the discussion, though we understand why this question comes but this is not specific to this topic. It must be a more generic question.
 



Moderator’s Summary:
No clear agreements can be reached. The details of proposal are also not clear for discussion.

Tentative agreements:
No clear agreements can be reached. The following information is included in the LS:
Considering the signalling overhead, RAN4 also have some discussions and in some scenarios, network may not always need the DC locations from all the possible permutations, but no further agreement on this issue.
 

(New) Issue 1-3-5:  Whether shift7dot5kHz is still needed for Rel-17 DC location report signaling? 
· Proposals
· Option 1: Yes
· Option 2: No
· Option 3: Others

One company raise this issue in the reflector and provide the following background:
“The reasoning is that during RAN2 parallel discussion, they find that it exists in Rel-16 signaling, but have no idea whether to keep it or not from RAN2 perspective.”

Moderator’s suggestions:
Discuss this issue and see if an agreement is possible.

	Company
	Further Comments in 2nd Round

	OPPO
	Option 1, ok. Same as Rel-16 DC location reporting.

	Apple
	Reuse the existing IE in Rel-17 if needed. No need to introduce a new IE to handle the shift.

	Huawei
	Option 1.


Moderator’s Summary:
Not too much comments received, but generally supportive.

Tentative agreements:
Basically agree. Included in the LS. 


	
	




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

	R4-2207680
	Apple
	Further views on new FR2 CA BW classes
Observation 1: Option 2b had overlooked the supported maximum number of 100MHz cell which should be constrained at 9 as originally proposed in [7]. 
Observation 2: (BCS) in the fallback group column is irrelevant to CA BW classes definition and must have been a typo which should be removed. 
Observation 3: If an odd multiple of 100MHz spectrum is extended from the existing deployment (such as 100MHz, 300MHz, etc.), all the added new cells can be 200MHz but with edge cell configured at 100MHz only.
Observation 4: For Option 2c, there is no constraint on the maximum number of 100MHz cell which would seemingly defeat the purpose of urging the new network cell migration from 100 MHz to 200 MHz.
Observation 5: Option 2c has a potential fallback issue if the UE total aggregated BW capability is less than the upper bound of each CA BW class.
Observation 6: To support 1600MHz network based on (8x100MHz + 4x200MHz) configuration, UE would be required to support up to 2400MHz total aggregated channel to avoid the fallback issue which could be a huge design stretch to only support a 1600MHz network.  
Observation 7: For Option 2c, one possible mitigation to avoid the fallback issue without UE supporting more than 1600MHz aggregated BW is to retain the CA BW classes R, S, T, and U in order for UE to signal CA BW class R12 together with CA BW class U.
Observation 8: Option 3 has the merit of needing only 4 new CA BW classes as compared to 11 for modified Option 2b and Option 2c.
Observation 9: Option 3 has the same fallback issue as with Option 2c which however may not be resolvable.
Observation 10: Option 3 can only support very limited numbers of fallback configurations.
Observation 11: The modified Option 2b is the most preferred way forward for the new FR2 CA BW classes definition to support up to 1600MHz aggregated BW with full backward compatibility.

In this contribution, we share our views on the 3 down-selected options of the new CA BW classes definition and propose the modified Option 2b shown in the table below as the way forward.

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

	V2
	200 MHz ≤ BWChannel_CA ≤ 400 MHz
	2
	5


	V3
	300 MHz ≤ BWChannel_CA ≤ 600 MHz
	3
	

	V4
	400 MHz ≤ BWChannel_CA ≤ 800 MHz
	4
	

	V5
	500 MHz ≤ BWChannel_CA ≤ 900 MHz
	5
	

	V6
	600 MHz ≤ BWChannel_CA ≤ 1000 MHz
	6
	

	V7
	700 MHz ≤ BWChannel_CA ≤ 1100 MHz
	7
	

	V8
	800 MHz ≤ BWChannel_CA ≤ 1200 MHz
	8
	

	V9
	900 MHz ≤ BWChannel_CA ≤ 1300 MHz
	9
	

	V10
	1100 MHz ≤ BWChannel_CA ≤ 1400 MHz
	10
	

	V11
	1300 MHz ≤ BWChannel_CA ≤ 1500 MHz
	11
	

	V12
	1500 MHz ≤ BWChannel_CA ≤ 1600 MHz
	12
	




	R4-2208314
	MediaTek Beijing Inc.
	Discussion on FR2 mixed-CC CA BW class

Proposal1: No matter which option is selected, below statements shall be applied by certain manner: 
· The interlacing CC bandwidth is not allowed.
· Limit the maximum aggregated bandwidth to 1600MHz.
· 50MHz channel bandwidth is not supported.

Observation1: The main difference between 2b and 2c is “whether to leave a more generic framework or not”.
Observation2: The main difference between 2c and 3 is “whether 100MHz x 9 to 100MHz x 12 are allowed or not”.
Observation3: In our understanding, there is operator demand on fallback to “100MHz x 9 to 100MHz x 12”. 

Proposal2: Define Option 2b or 2c because of operator’s demand on fallback flexibility.

	R4-2208486
	Samsung
	Discussion on CA BW class of mixed 100MHz and 200MHz CCs
Observation 1:	Option 2b could not avoid the necessity of defining new FBGs when there is future demand of more than 4x200MHz deployment mixed with 100MHz CCs, and option 3 changes fall back rules.
Observation 2:	RAN4 agreement of no interlacing CC bandwidths may conflicts with current RAN2 requirement.
Proposal 1:	RAN4 to specify new CA BW class of mixed 100Hz and 200MHz CCs based on option 2c in Alternative 1 by implementing agreements of no interlacing CC bandwidth and restriction of 1600MHz upper limit.
Proposal 2:	It is proposed to send the RAN4 agreements of no interlacing of CC BW for new FBG5 to RAN2 with LS.
Proposal 3:	RAN4 to implement the 1600MHz maximum aggregated bandwidth for Rel-17 UE from following options
· option 1: removing R9 ~ R12 which is beyond 1600MHz from option 2c
· option 2: adding a note for R9 ~ R12 to limit the maximum aggregated BW as 1600MHz
· option 3: limit the maximum aggregated BW as 1600MHz in Table 5.5A.1-1 of TS 38.101-2


	R4-2208752
	Ericsson, Verizon
	Draft LS to RAN2 on FR2 bandwidth classes covering up to 2400 MHz aggregated bandwidth with mixed carrier bandwidths
Proposal 1: adopt Option 2c without interlaced 100 MHz and 200 MHz channel bandwidths, the existing fallback rule already applied in the field should be maintained 
· the BW classes R-U no longer needed, and the D-F would be obsolete (hence FBG2 obsolete). This means that the new FBG 5 is four new classes in practice
· inform RAN2 accordingly
Proposal 2: for a supported band combination of CA BW class with more than eight CCs, the associated featureSetCombination is used to limit the CC bandwidths to an aggregated BW of 1600 MHz in one or more featureSets


	R4-2208753
	Ericsson, Verizon
	FR2 CA BW classes up to 2400 MHz aggregated BW with mixed channel bandwidths
Table 5.3A.4-1: CA bandwidth classes
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group

	A
	BWChannel ≤ 400 MHz
	1
	1,2,3,4,5

	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
	800 MHz < BWChannel_CA ≤ 1000 MHz
	5
	

	S
	1000 MHz < BWChannel_CA ≤ 1200 MHz
	6
	

	T
	1200 MHz < BWChannel_CA ≤ 1400 MHz
	7
	

	U
	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
	

	R2
	200 MHz ≤ BWChannel_CA ≤ 400 MHz
	2
	5


	R3
	300 MHz ≤ BWChannel_CA ≤ 600 MHz
	3
	

	R4
	400 MHz ≤ BWChannel_CA ≤ 800 MHz
	4
	

	R5
	500 MHz ≤ BWChannel_CA ≤ 1000 MHz
	5
	

	R6
	600 MHz ≤ BWChannel_CA ≤ 1200 MHz
	6
	

	R7
	700 MHz ≤ BWChannel_CA ≤ 1400 MHz
	7
	

	R8
	800 MHz ≤ BWChannel_CA ≤ 1600 MHz
	8
	

	R9
	900 MHz ≤ BWChannel_CA ≤ 1800 MHz
	9
	

	R10
	1000 MHz ≤ BWChannel_CA ≤ 2000 MHz
	10
	

	R11
	1100 MHz ≤ BWChannel_CA ≤ 2200 MHz
	11
	

	R12
	1200 MHz ≤ BWChannel_CA ≤ 2400 MHz
	12
	

	NOTE 1:	Maximum supported component carrier bandwidths for fallback groups 1, 2, 3, 4 and 54 are 400 MHz, 200 MHz, 100 MHz, 100 MHz and 2100 MHz respectively except for CA bandwidth class A. For CA bandwidth classes of fallback group 5, requirements apply for non-interlaced 100 MHz and 200 MHz channel bandwidths (each CA bandwidth class consisting of up to two contiguous sub-blocks each with component carriers of a single channel bandwidth).
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.




	R4-2208864
	Xiaomi
	Discussion on FR2 new CA BW classes
Proposal 1: Limiting the combination up to 8x100MHz CCs and up to 4x200MHz CCs for CA operation for mix of 100 and 200 MHz CCs.
Proposal 2: introduce new CA BW classes in an existing FBG as Option 3b/3c:
Table 2-3 Option 3b
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group

	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
	

	V
	900 MHz ≤ BWChannel_CA ≤ 1300 MHz 
	9
	

	W
	1000 MHz ≤ BWChannel_CA ≤ 1400 MHz 
	10
	

	X
	1100 MHz ≤ BWChannel_CA ≤ 1500 MHz
	11
	

	Y
	1200 MHz ≤ BWChannel_CA ≤ 1600 MHz
	12
	


Table 2-4 Option 3c
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group

	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
	

	V3
	400 MHz ≤ BWChannel_CA ≤ 500 MHz
	3
	

	V4
	500 MHz ≤ BWChannel_CA ≤ 700 MHz 
	4
	

	V5
	600 MHz ≤ BWChannel_CA ≤ 900 MHz 
	5
	

	V6
	700MHz ≤ BWChannel_CA ≤ 1000 MHz 
	6
	

	V7
	800 MHz ≤ BWChannel_CA ≤ 1100 MHz
	7
	

	V8
	900 MHz ≤ BWChannel_CA ≤ 1200 MHz 
	8
	

	V9
	900 MHz ≤ BWChannel_CA ≤ 1300 MHz 
	9
	

	V10
	1000 MHz ≤ BWChannel_CA ≤ 1400 MHz 
	10
	

	V11
	1100 MHz ≤ BWChannel_CA ≤ 1500 MHz
	11
	

	V12
	1200 MHz ≤ BWChannel_CA ≤ 1600 MHz
	12
	




	R4-2208865
	Xiaomi
	LS to introduce new FR2 CA BW Classes

	R4-2208866
	Xiaomi
	Draft CR for TS 38.101-2 to introduction of FR2 new CA BW classes
Table 5.3A.4-1: CA bandwidth classes
	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
	

	Z
	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
	

	R
	800 MHz < BWChannel_CA ≤ 1000 MHz
	5
	

	S
	1000 MHz < BWChannel_CA ≤ 1200 MHz
	6
	

	T
	1200 MHz < BWChannel_CA ≤ 1400 MHz
	7
	

	U
	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
	

	V3
	900 MHz ≤ BWChannel_CA ≤ 1300 MHz 
	9
	

	W3
	1000 MHz ≤ BWChannel_CA ≤ 1400 MHz 
	10
	

	X3
	1100 MHz ≤ BWChannel_CA ≤ 1500 MHz
	11
	

	Y3
	1200 MHz ≤ BWChannel_CA ≤ 1600 MHz
	12
	

	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, unless otherwise specified.
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.
NOTE 3:   The minimum supported component carrier bandwidth is 100 MHz and the maximum supported bandwidth is 200 MHz. The component carriers shall be arranged so all 100 MHz carriers are contiguous and all 200 MHz carriers are contiguous.




	R4-2209617
	ZTE Corporation
	Discussion on FR2 CA BW class with aggregated BW up to 1600MHz
Observation 1:	 To support CA BW class with aggregated BW up to 1600MHz, a tentative agreement to introduce a new class in FBG#1 with 400MHz CC’s has already been reached in the previous WF [2].
Proposal 1: To introduce a new CA BW class for aggregated BW 1200 MHz < BWChannel_CA ≤ 1600 MHz with 4CCs in FBG#1.
	CA BW Class
	Aggregated Channel BW
	Number of CC
	Fallback Group

	
	1200 MHz < BWChannel_CA ≤ 1600 MHz
	4
	1


Observation 2:	 With regard to the new CA BW class supporting mix 200MHz CCs and 100MHz CCs, Option 2b/2c has more duplicated lower order classes than Option 3. However, the fallback behaviour in Option 2b/2c is the same as the legacy FBG which is better than Option 3.
Proposal 2: It is suggested to introduce new CA BW class for FR2 by Option 3x or Option 3y.
Option 3x:
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group

	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
	

	V (Note 3)
	900 MHz ≤ BWChannel_CA ≤ 1000 MHz
	9
	

	W (Note 3)
	1000 MHz ≤ BWChannel_CA ≤ 1200 MHz
	10
	

	X (Note 3)
	1100 MHz ≤ BWChannel_CA ≤ 1400 MHz
	11
	

	Y (Note 3)
	1200 MHz ≤ BWChannel_CA ≤ 1600 MHz
	12
	

	NOTE 1:   Maximum supported component carrier bandwidths for fallback groups 1, 2, 3 and 4 are 400 MHz, 200 MHz, 100 MHz and 100 MHz respectively except for CA bandwidth class A, unless otherwise specified.
NOTE 2:   (no change) 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.
NOTE 3:   The minimum supported component carrier bandwidth is 100 MHz and the maximum supported bandwidth is 200 MHz. The component carriers shall be arranged so all 100 MHz carriers are contiguous and all 200 MHz carriers are contiguous.



In order to make the fallback more flexible up to 8 x 100MHz CCs and up to 4 x 200MHz CCs like Option 2B, we can further optimize Option 3x to Option 3y as follows, which enlarges the upper limit of aggregated BW.
Option 3y:
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group

	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
	

	V (Note 3)
	900 MHz ≤ BWChannel_CA ≤ 1300 MHz
	9
	

	W (Note 3)
	1000 MHz ≤ BWChannel_CA ≤ 1400 MHz
	10
	

	X (Note 3)
	1100 MHz ≤ BWChannel_CA ≤ 1500 MHz
	11
	

	Y (Note 3)
	1200 MHz ≤ BWChannel_CA ≤ 1600 MHz
	12
	

	NOTE 1:   Maximum supported component carrier bandwidths for fallback groups 1, 2, 3 and 4 are 400 MHz, 200 MHz, 100 MHz and 100 MHz respectively except for CA bandwidth class A, unless otherwise specified.
NOTE 2:   (no change) 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.
NOTE 3:   The minimum supported component carrier bandwidth is 100 MHz and the maximum supported bandwidth is 200 MHz. The component carriers shall be arranged so all 100 MHz carriers are contiguous and all 200 MHz carriers are contiguous.



Proposal 3: It is suggested to approve the following CA BW classes for FR2.
Table 5.3A.4-1: CA bandwidth classes
	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
	

	Z
	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
	

	R
	800 MHz < BWChannel_CA ≤ 1000 MHz
	5
	

	S
	1000 MHz < BWChannel_CA ≤ 1200 MHz
	6
	

	T
	1200 MHz < BWChannel_CA ≤ 1400 MHz
	7
	

	U
	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
	

	V3
	900 MHz ≤ BWChannel_CA ≤ 1300 MHz 
	9
	

	W3
	1000 MHz ≤ BWChannel_CA ≤ 1400 MHz 
	10
	

	X3
	1100 MHz ≤ BWChannel_CA ≤ 1500 MHz
	11
	

	Y3
	1200 MHz ≤ BWChannel_CA ≤ 1600 MHz
	12
	

	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, unless otherwise specified..
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.
NOTE 3:   The minimum supported component carrier bandwidth is 100 MHz and the maximum supported bandwidth is 200 MHz. The component carriers shall be arranged so all 100 MHz carriers are contiguous and all 200 MHz carriers are contiguous.






Open issues summary
Sub-topic 2-1 New FR2 CA BW classes and Fallback behavior
Issue 2-1-1: How to select the baseline of new CA BW classes and fall back behaviour?
· Proposals
· (Modified) Option 2b (Apple): 
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group

	V2
	200 MHz ≤ BWChannel_CA ≤ 400 MHz
	2
	5


	V3
	300 MHz ≤ BWChannel_CA ≤ 600 MHz
	3
	

	V4
	400 MHz ≤ BWChannel_CA ≤ 800 MHz
	4
	

	V5
	500 MHz ≤ BWChannel_CA ≤ 900 MHz
	5
	

	V6
	600 MHz ≤ BWChannel_CA ≤ 1000 MHz
	6
	

	V7
	700 MHz ≤ BWChannel_CA ≤ 1100 MHz
	7
	

	V8
	800 MHz ≤ BWChannel_CA ≤ 1200 MHz
	8
	

	V9
	900 MHz ≤ BWChannel_CA ≤ 1300 MHz
	9
	

	V10
	1100 MHz ≤ BWChannel_CA ≤ 1400 MHz
	10
	

	V11
	1300 MHz ≤ BWChannel_CA ≤ 1500 MHz
	11
	

	V12
	1500 MHz ≤ BWChannel_CA ≤ 1600 MHz
	12
	



· (Modified) Option 2c: (Ericsson’s CR)  non-interlaced 100 MHz and 200 MHz. 
Table 5.3A.4-1: CA bandwidth classes
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group

	A
	BWChannel ≤ 400 MHz
	1
	1,2,3,4,5

	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
	800 MHz < BWChannel_CA ≤ 1000 MHz
	5
	

	S
	1000 MHz < BWChannel_CA ≤ 1200 MHz
	6
	

	T
	1200 MHz < BWChannel_CA ≤ 1400 MHz
	7
	

	U
	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
	

	R2
	200 MHz ≤ BWChannel_CA ≤ 400 MHz
	2
	5


	R3
	300 MHz ≤ BWChannel_CA ≤ 600 MHz
	3
	

	R4
	400 MHz ≤ BWChannel_CA ≤ 800 MHz
	4
	

	R5
	500 MHz ≤ BWChannel_CA ≤ 1000 MHz
	5
	

	R6
	600 MHz ≤ BWChannel_CA ≤ 1200 MHz
	6
	

	R7
	700 MHz ≤ BWChannel_CA ≤ 1400 MHz
	7
	

	R8
	800 MHz ≤ BWChannel_CA ≤ 1600 MHz
	8
	

	R9
	900 MHz ≤ BWChannel_CA ≤ 1800 MHz
	9
	

	R10
	1000 MHz ≤ BWChannel_CA ≤ 2000 MHz
	10
	

	R11
	1100 MHz ≤ BWChannel_CA ≤ 2200 MHz
	11
	

	R12
	1200 MHz ≤ BWChannel_CA ≤ 2400 MHz
	12
	

	NOTE 1:	Maximum supported component carrier bandwidths for fallback groups 1, 2, 3, 4 and 54 are 400 MHz, 200 MHz, 100 MHz, 100 MHz and 2100 MHz respectively except for CA bandwidth class A. For CA bandwidth classes of fallback group 5, requirements apply for non-interlaced 100 MHz and 200 MHz channel bandwidths (each CA bandwidth class consisting of up to two contiguous sub-blocks each with component carriers of a single channel bandwidth).
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.



· (Modified) Option 3 (Xiaomi’s CR): Define new FBG2 classes V, W, X and Y with associated note 3 as presented in table below. 
· Table 5.3A.4-1: CA bandwidth classes
	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
	

	Z
	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
	

	R
	800 MHz < BWChannel_CA ≤ 1000 MHz
	5
	

	S
	1000 MHz < BWChannel_CA ≤ 1200 MHz
	6
	

	T
	1200 MHz < BWChannel_CA ≤ 1400 MHz
	7
	

	U
	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
	

	V3
	900 MHz ≤ BWChannel_CA ≤ 1300 MHz 
	9
	

	W3
	1000 MHz ≤ BWChannel_CA ≤ 1400 MHz 
	10
	

	X3
	1100 MHz ≤ BWChannel_CA ≤ 1500 MHz
	11
	

	Y3
	1200 MHz ≤ BWChannel_CA ≤ 1600 MHz
	12
	

	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, unless otherwise specified.
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.
NOTE 3:   The minimum supported component carrier bandwidth is 100 MHz and the maximum supported bandwidth is 200 MHz. The component carriers shall be arranged so all 100 MHz carriers are contiguous and all 200 MHz carriers are contiguous.



· Recommended WF
· TBA


Discussion in 1st round GTW:
Agreement:
· Take option 2c as baseline
· For CA BW class R9, R10, R11, R12 of FBG5, the maximum aggregated BW is limited to 1600MHz in Rel-17.
· FFS on whether and how to capture it in Rel-17 RAN4 specification, and whether to capture it in Rel-17 RAN2 specification
· Option 2c: 
[image: ]
· Further refinement is needed:
· Further discussion on proposal 4 in Issue 2-1-2.
· Considering other issues

Issue 2-1-2: (new issue) How to refine the option 2c?
· Proposals
· Proposal 1(Xiaomi, ZTE, Apple, ): 
· Retaining R/S/T/U in FBG#2.
Ericsson: we disagree with proposal 1. Considering signaling, we can use proposal 4.
Apple: the reason to keep RSTU is to limit the signaling overhead. Even if adding option 4, network does not know more than 4 200MHz. 1600Mhz is not the worst case. We see the signalign would be complicated.
Samsung: for proposal 1, we agree with Ericsson. Operator demand is to deploy hybrid 100 and 200 CCs. For proposal 4, we think the new IE won’t resolve the problem. 1600MHz max aggregated bandwidth is agreed to be the maximum one. We need proposal 2. Is capability of proposal 4 is mandatory or optional.The new IE is the RAN2 issue.
Qualcomm: RSTU is not necessary which is covered by 2c. To Samsung, the new IE should not be mandatory. But is not the corner case. It is aligned with the actual hardward capability. The current structure does not allow UE to report in that way.
Huawei: for proposal 4, we are against that. The current signaling is enough. The signaling is nothing to do with per band capability.
Verizon: Agree with Samsung and Qualcomm. We do not think RSTU is needed. We support Qualcomm proposal 3 and 4. They try to benefit for UE to search for combos. It is optional feature and useful.
Ericsson: We disagree with Apple that the signaling issue is due to 1600Mhz limitation as such. It is the issue if UE can support 1600MHz and can support more 200Mhz carriers. For the original problem, 2400MHz can be covered by 2c and issue is for fallback issue when UE supports more 200Mhz carriers. Regarding additional IE, the multiple feature set is already problematic for FR1. 
Xiaomi: we support proposal 1. It does not mean all the UE needs to support the combiantions. RSTU should be kept in the FBG#2. If removing RSTU, it means FBG#2 is abandoned. The new UE supporting FBG#2 only supports FBG#5. There would be problem for legacy network.
ZTE: Support #1. RSTU are the previous agreement. It is better to keep FBG#2 for UE vendor not to use FBG#5. As the preiouvs agreement supporting 4 CC in FBG#1 should be considered. 400Mhz should also be considered in FBG#1.
Apple: To Ericsson, if we go back to option 2c. What information does UE need to report to network to inform the true capability, ie.., how many CCs to support 100Mhz and how many CCs to support 200Mhz? 
Huawei: regarding proposal #4 we do not see the need to introduce the new signaling. The multiple feature set problems has been addressed by RAN2.
Samsung: the UE does not have two signals. UE is only to support 1600MHz for R12. UE does not need to support the 1600Mhz for all the fallbacks. We propose to first agree
Ericsson: to Xiaomi, regarding fall back group 2, it is too obselet. RSTU is not introduced in the RRC specification, it is not published. To Apple, we agree from signlaing perpest that only R12 is reported. UE has to either indicate the fall back capability or it can be done by introducing more feature sets. We were to indicate the envolope of capability of 1600MHz, then UE won’t need to report the multiple feature sets to represent multiple fallback modes. To Huawei, RAN2 has introduced the additional filtering mechanism. Network can indicate that UE can only need to report upto, e.g., 8 carriers. But it does not solve the problem here. 
Qualcomm: to Apple, what is the information that UE needs to report? R12, UE needs include just one feature set. With the IE, it says 1600Mhz. To Samsung, if you want to bear maximum, it can solve the legacy problem and we have other simple solution. We would like to have future-proof solution. To Huawei, actually it is not only RAN2 problem. UE can support up to X bandwidth and Y CC number. Today signaling does not indicate such envelope.
· Proposal 2 (Samsung, MTK): 
· For CA BW class R9, R10, R11, R12 of FBG5, the maximum aggregated BW is limited to 1600MHz in Rel-17.
· Proposal 3(Qualcomm): Add a clarification in the notes that ‘explicit indication of support of a BW class in FBG5 does not imply that all possible variants of the lower order BW class must be supported. Only those variants of the lower order BW class that obey fallback rules as described in 38.306 must be supported’
· Proposal 4(Qualcomm): Add an IE for the UE to explicitly indicate ‘max Agg. BW capability’ of the UE for any BW class in this FBG. This type of IE, if signaled, would also allow a flexible UE to inform the network that it can support any combination of 100M and 200M non-interlaced channels inside the indicated max. agg. BW, provided the number of CCs is not greater than those associated with the explicitly supported BW class.
· Proposal 5(Apple):
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group

	A
	BWChannel ≤ 400 MHz
	1
	1,2,3,4,5

	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
	800 MHz < BWChannel_CA ≤ 1000 MHz
	5
	

	S
	1000 MHz < BWChannel_CA ≤ 1200 MHz
	6
	

	T
	1200 MHz < BWChannel_CA ≤ 1400 MHz
	7
	

	U
	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
	

	V2
	200 MHz ≤ BWChannel_CA ≤ 400 MHz
	2
	5


	V3
	300 MHz ≤ BWChannel_CA ≤ 600 MHz
	3
	

	V4
	400 MHz ≤ BWChannel_CA ≤ 800 MHz
	4
	

	V5
	500 MHz ≤ BWChannel_CA ≤ 1000 MHz
	5
	

	V6
	600 MHz ≤ BWChannel_CA ≤ 1200 MHz
	6
	

	V7
	700 MHz ≤ BWChannel_CA ≤ 1400 MHz
	7
	

	V8
	800 MHz ≤ BWChannel_CA ≤ 1600 MHz
	8
	

	V9
	900 MHz ≤ BWChannel_CA ≤ 1800 MHz
	9
	

	V10
	1100 MHz ≤ BWChannel_CA ≤ 2000 MHz
	10
	

	V11
	1300 MHz ≤ BWChannel_CA ≤ 2200 MHz
	11
	

	V12
	1500 MHz ≤ BWChannel_CA ≤ 2400 MHz
	12
	

	NOTE 1:	Maximum supported component carrier bandwidths for fallback groups 1, 2, 3, 4 and 5 are 400 MHz, 200 MHz, 100 MHz, 100 MHz and 200 MHz respectively except for CA bandwidth class A. For CA bandwidth classes of fallback group 5, requirements apply for non-interlaced 100 MHz and 200 MHz channel bandwidths (each CA bandwidth class consisting of up to two contiguous sub-blocks each with component carriers of a single channel bandwidth).
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.


· Proposal 6 (Nokia): Updating NOTE 2 as follows:
· NOTE 2:	It is mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration within a fallback group that results in a release of at least one component carrier. 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.
· Recommended WF
· Need more discussion

	Status summary 

	Option 2c is agreed to be baseline. However, there are still many different proposals for refinements, and agreements are still not reached. 

Agreements for 1st round:
Agreement:
· Take option 2c as baseline
· For CA BW class R9, R10, R11, R12 of FBG5, the maximum aggregated BW is limited to 1600MHz in Rel-17.
· FFS on whether and how to capture it in Rel-17 RAN4 specification, and whether to capture it in Rel-17 RAN2 specification
· Further refinement is needed:
· Further discussion on proposal 4 in Issue 2-1-2.
· Considering other issues

Recommendations for 2nd round:
Further discuss the proposals and see if an agreement of  CR can be reached.



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

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

	
	Qualcomm: 
On how to select: In our view, fallback characteristics and ability to streamline other FBG into one are important criteria from a functional perspective. 
Based on these 2 criteria option 2c appears best suited. Based on concerns expressed by various companies, we propose the following two refinements to 2c:
1. Add a clarification in the notes that ‘explicit indication of support of a BW class in FBG5 does not imply that all possible variants of the lower order  BW class must be supported. Only those variants of the lower order BW class that obey fallback rules as described in 38.306 must be supported’ 
2. Add an IE for the UE to explicitly indicate ‘max Agg. BW capability’ of the UE for any BW class in this FBG. This type of IE, if signaled, would also allow a flexible UE to inform the network that it can support any combination of 100M and 200M non-interlaced channels inside the indicated max. agg. BW, provided the number of CCs is not greater than those associated with the explicitly supported BW class. 
To further explain #2, consider a UE that can support up to 12 CC and up to 1600 MHz of contiguous BW as independent limitations. This type of UE would naturally indicate support for R12 in 2c. This max. agg. BW IE (if signaled) would convey to the network that the UE can also support 1600MHz with 11, 10, 9 and 8 CCs. Without this IE, the UE will have to burn additional band combinations to separately signal R11, R10, R9 etc in configurations that are more capable than those that are fallbacks from the original R12.

	
	Verizon:
We shared the same views from both Samsung and Qualcomm and believed that the Option 2c appears best suited for criterial fallback characteristics and ability to streamline. This proposal can also meet the Mediatek proposal 1.
In R4-2208752 proposal, it provides a way to limit the Option 2c to 1600 MHz aggregated BW for Rel-17. The option can also be straightforward to remove the restriction in a later release without any signalling impact and enable 2400MHz aggregated bandwidth without further updates again as what Samsung proposed.
For the Qualcomm refinement 1 to the Option 2c, it provides additional clarification of practice operations, and we share the exact same understanding for this option too. And, we are open to including this clarification into the specification.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]For the Qualcomm refinement 2 for Option 2c, the IE may be a new concept for companies and IE self should be an optional. We would like to see more companies’ views for consensus. 

	
	MediaTek: We are also fine to select “(Modified) Option 2c” as baseline. About the 3 points raised by couple of companies in prior meetings:
· “The interlacing CC bandwidth is not allowed.” 
→ The concept is implemented as “NOTE 1”.
· “Limit the maximum aggregated bandwidth to 1600MHz.”
→ We realize it can be implemented by “featureSetCombination” as Proposal2 in R4-2208752. Moreover, we also would like to add “band combinations are limited to 1600 MHz aggregated channel bandwidth for Rel-17” as “NOTE3”. We think it make situation clearer, and the restriction is straightforward to be removed in a later release without signalling impact while need.
· 50MHz channel bandwidth is not supported.
→ The “(Modified) Option2c” already implies this.


	
	Xiaomi: The purpose of mixing 100MHz and 200mhz CCs is to solve the problem of needing too much CCs for 100MHz to 1600MHz CCs, so no matter introducing the new classes in FBG3 or new FBG need still keep the original purpose, not mix all request new classes in one FBGs. Actually, our option 3c and Apple’s modified option 2b can meet operator’s request and current fallback rules. Of course, if most companies support (modified) option 2c, as a compromise, we can accept option 2c with the precondition that keeping FBG2 could further evolve independently by retaining R, S, T, U in FBG2.
For the Qualcomm refinement 2 for Option 2c, it is a good proposal to limit the cases of mixing 100MHz and 200mhz CCs, i.e., a UE indicates class R12 and max Agg. BW 1400MHz, it means the UE only support 10*100+2*200 aggregated channel bandwidth. But we have some concerns for the new IE:
1. Whether the new IE max Agg. BW applies to all FBGs or only to the FBG for mixing classes.
2. I think the IE max Agg. BW should be indicated per band combination, whether it will apply to all BCSs or just to some special BCSs.

	
	ZTE: We support modified option 3 since it not only keeps the UE with legacy FBG#2 and FBG#3 work unchangeably but also has the benefits that the least new added BW classes are needed. 
We don’t think it’s appropriate to reverse the previous agreements of introducing the BW classes R/S/T/U in FBG#2. We are not sure if all the UE vendors will follow the roadmap that using mix 100MHz and 200MHz CCs in FBG#5. So from our point of view, if all other companies support option 2c, we can also compromise to modified option 2c except that we share the same view as Xiaomi to keep the classes R/S/T/U remain in FBG#2. Furthermore, if modified option 2c is chosen, we suggest to rename the classes R2/R3/…/R12 to V2/V3/…/V12. By keeping the classes R/S/T/U in FBG#2, the UE vendors which do not support mix 100MHz and 200MHz CCs can continue to stay in FBG#2.
Regarding to QC’s #2 refinement, we think it is good to minimize the number of permutations supporting in each BC class if only smaller aggregated channel BW is supported. One question is that what is the range of the ‘max  Agg. BW capability’? Any value between 1600 and 2400MHz? or even below than 1600MHz? Are there any lower order fallback classes not supported if the new IE is introduced?
The last point we would like to emphasize is that we still suggest to support 4CCs in FBG#1 with the maximum aggregated BW up to 1600MHz which is the tentative agreement in the previous meeting. We now even support 1600MHz with so many carriers of mix 100 and 200MHz, the support of contiguous 400MHz CC is obvious. If in future, the maximum aggregated BW is extended to 2400MHz, the number of CCs should also extend to 5.

	
	Samsung: 
Generally we share similar view with Qualcomm, Verizon and MediaTek on how to select the options, i.e. option 2c should be as baseline, and some refinement is needed in our view. 
The (Modified) Option 2c is not aligned with the agreement of last meeting, i.e. Limit the maximum aggregated bandwidth to 1600MHz. We understand the feature sets approach in R4-2208752 allows UE reporting maximum aggregated BW as 1600MHz even UE reporting CA BW class R12, however, it is RAN2 mechanism and UE can always reporting so even with legacy CA BW class. In RAN4 specification, to reflect the WID objective and previous meeting agreement, we agree with MediaTek that a note is needed for the 1600MHz restriction in Rel-17.
About “The interlacing CC bandwidth is not allowed” which we also agree, we observed that it is a RAN4 restriction but RAN2 has no such restriction, it is suggested to share with RAN2 as early as possible.
About the refinement 1 proposed by Qualcomm, we share the same understanding and hence support it.
About the refinement 2 proposed by Qualcomm, it is newly proposed in 1st round comment and there is no sufficient discussion before. Our initial thinking is that it is RAN2 issue together with the feature set approach. Not sure if the new IE is redundant with the feature set approach, especially for FR2 where there is only one BCS compared with FR1 where there are many.
 

	
	Apple:
Our preference is Option 2b for the following reasons:
-	It fulfils the original intent of mixing FBG3 and FBG2 to support aggregated BW up to 1600 MHz.
-	It provides full flexibility in terms of fallback combinations with maximum of 8 100MHz CCs and 4 200MHz CCs.
-	For aggregated BW wider than 800 MHz, only 200MHz cell would be added.
-	Manageable number of CA configurations
For Option 2c, though it offers even more flexibility in view of mixing 100MHz and 200MHz CCs as compared to Option 2b and may be preferred for including the full functionality of FBG2, there are also a few issues associated with Option 2c which should be carefully reviewed and considered:
1. Option 2c has a potential fallback issue if the UE total aggregated BW capability is less than the upper bound of each CA BW class. In such cases, UE would have to use FeatureSet to indicate its maximum aggregated BW capability. For example, if UE’s capability is at 1600MHz and would like to support R12, the following FeatureSet would need to be signaled:
R12: 8x100+4x200
R11: 6x100+5x200
R10: 4x100+6x200
R9: 2x100 + 7x200
R8: 8x200
The signaling complexity would aggravate if UE’s total maximum aggregated BW is further reduced. For 1400MHz and 1200MHz aggregated BW limits, the following FeatureSet would need to be signaled.
1400 MHz:
R12: 10x100+2x200
R11: 8x100+3x200
R10: 6x100+4x200
R9: 4x100+5x200
R8: 2x100+6x200
R7: 7x200
1200 MHz:
R12: 12x100
R11: 10x100+1x200
R10: 8x100+2x200
R9: 6x100+3x200
R8: 4x100+4x200
R7: 2x100+5x200
R6: 6x200
The application of FeatureSet in our view simply defeats the purpose of CA BW classes fallback rule where UE only needs to signal the highest BW class for each fallback group. 
On the other hand, the UE implementation may have different maximum aggregated BW limit for single-band and FR1+FR2 CA/DC and FR2 inter-band CA. So the FeatureSet mapping could be quite messy for different combinations.
2. In the case that UE’s limit is at 1200 MHz, it would be unclear whether UE should signal R12 or R11, or even lower order BW class as its capability. If UE signals R12 which would mean the only configuration is 12x100. However, there may not be 12x100MHz network deployment at all, as network may choose to use 200MHz cell for beyond 8x100MHz. On the other hand, since UE does not have any knowledge on what the network's capability is, if UE chose to signal R12 just for the sake for not missing any potential configurations, the FeatureSet signaling overhead would be maximized.
Anyway, if Option 2c is preferred by the majority companies, one way to mitigate the fallback signaling issue in FBG5 is to keep the existing classes R,S,T,U in FBG2 and for UE to signal only R12 in FBG5 (using FeatureSet with 8x100+4x200 for limit at 1600MHz) and class U (8x200). This way network would understand UE’s capability to support up to 12 CCs, and at least 8 out of 12 CCs can be 200 MHz. As a result, all the fallback classes in FBG5 does not need to be further signaled. (R4-2207680 (Observation 7)). But RAN4 companies need to agree first that when only R12 upper limit at 1600MHz is indicated, the upper limit for lower BW classes is also implied to be limited at 1600 MHz so that there is no need to explicitly signal the FeatureSet for R11, R10, R9, and R8. Or a new IE associated with maximum aggregated BW only as proposed by Qualcomm may be considered.
Last but not least, if we would consider Option 2c, in addition to retaining R, S, T, U in FBG2, we think some constraint on the lower bound of certain BW classes also needs to be added to ensure no more than 9 100MHz cells would be specified and deployed. We also want to make sure from proponent companies that there would not the possibility in future to still use the existing 100MHz cells together with 200MHz cells to support up to 2400 MHz. In that case, we would have to increase the CC number in FBG5 to more than 12 which would totally defeat the merit of Option 2c.
To sum up, if Option 2c is the preference of majority companies, we would like to propose the following revisions for Option 2c:
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group

	A
	BWChannel ≤ 400 MHz
	1
	1,2,3,4,5

	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
	800 MHz < BWChannel_CA ≤ 1000 MHz
	5
	

	S
	1000 MHz < BWChannel_CA ≤ 1200 MHz
	6
	

	T
	1200 MHz < BWChannel_CA ≤ 1400 MHz
	7
	

	U
	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
	

	V2
	200 MHz ≤ BWChannel_CA ≤ 400 MHz
	2
	5


	V3
	300 MHz ≤ BWChannel_CA ≤ 600 MHz
	3
	

	V4
	400 MHz ≤ BWChannel_CA ≤ 800 MHz
	4
	

	V5
	500 MHz ≤ BWChannel_CA ≤ 1000 MHz
	5
	

	V6
	600 MHz ≤ BWChannel_CA ≤ 1200 MHz
	6
	

	V7
	700 MHz ≤ BWChannel_CA ≤ 1400 MHz
	7
	

	V8
	800 MHz ≤ BWChannel_CA ≤ 1600 MHz
	8
	

	V9
	900 MHz ≤ BWChannel_CA ≤ 1800 MHz
	9
	

	V10
	1100 MHzx ≤ BWChannel_CA ≤ 2000 MHz
	10
	

	V11
	1300 MHz ≤ BWChannel_CA ≤ 2200 MHz
	11
	

	V12
	1500 MHz ≤ BWChannel_CA ≤ 2400 MHz
	12
	

	NOTE 1:	Maximum supported component carrier bandwidths for fallback groups 1, 2, 3, 4 and 5 are 400 MHz, 200 MHz, 100 MHz, 100 MHz and 200 MHz respectively except for CA bandwidth class A. For CA bandwidth classes of fallback group 5, requirements apply for non-interlaced 100 MHz and 200 MHz channel bandwidths (each CA bandwidth class consisting of up to two contiguous sub-blocks each with component carriers of a single channel bandwidth).
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.




	
	Nokia:
To complete the work in this meeting as targeted, we support using option 2c as a baseline to achieve a compromise. To ensure UE supporting, e.g., 1200 MHz aggregated channel bandwidth will not be requested to fallback to lower order CA bandwidth class configuration within a fallback group with a larger aggregated channel bandwidth, we suggest updating NOTE 2 as follows:
NOTE 2:	It is mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration within a fallback group that results in a release of at least one component carrier. 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.

	
	Ericsson: (Modified) Option 2c. Other options, except Option 2b, break the fallback rules.
The original problem was support of 1600 MHz aggregated bandwidth by 8 x 100 + 4 x 200 MHz, up to four 200 MHz carriers and legacy UEs could be supported. Using Option 2c, this can be supported by R12 with one featureSetCombination (FSC) and one featureSet (FS) entry indicating 8 x 100 + 4 x 200 MHz in the featureSetDownlinkPerCC (FSDpCC). If the UE does not include any fallbacks in its capability (then with the same capabilities), the network can release any SCell. 
Now the ‘problem’ (opportunity) is that the UE may support up to an aggregate 1600 MHz bandwidth with more than four 200 MHz CCs, which requires multiple FS in the FSC of the top-level BC included or inclusion of fallback BC as shown in the examples by Apple. This signaling can indeed become excessive if multiple FS are needed. To this end
-- we are open to specify a new parameter/IE “max aggregated BW” as proposed by Qualcomm
This envelope parameter/IE should be general and not only apply for FBG5, could be per band, per BC or FS, for example. 
To Qualcomm: we do not see the need for a clarification of the notes, fallback is as defined in 38.306 and 38.331. The new IE is a good proposal that can reduce signaling in general!
To MediaTek: we would like to consider further how to best capture the agreed restriction to 1600 MHz for Rel-17, this does not necessarily have to be captured in the 38.101-2.
To Apple: we do not understand Observation 5. It is agreed that indication of multiple FS, if a problem in practice. can less to excessive capability signaling. To alleviate this, we are supportive of introducing a new envelope IE proposed by Qualcomm. We are not supportive of the idea of retaining R-U for this purpose.
To Nokia: fallback should be as defined in 38.306 and 38.331, we see no need to modify the note.



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

	R4-2208866
 (Xiaomi)
	Ericsson: not agreed.

	
	Company B

	
	

	R4-2208753
（Ericsson）
	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.

Moderator’s note: This section has been moved to Clause 2.2 under respective issues and sub-topics.

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

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



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

	
	Status summary 

	Sub-topic#2-1

	Issue 2-1-3: (Previous Proposal 1 in Issue 2-1-2)
Proposal: 
· Retaining R/S/T/U in FBG#2.
	Company
	Further Comments in 2nd Round

	Verizon
	We do not think R/S/T/U are needed as they are fully covered in FBG#5! 

	Qualcomm
	We agree with Verizon’s comment – it would be good to understand an example where FBG5 does not work, and RSTU is required. In our view RSTU cannot convey information about the number of 200 MHz channels a UE can support when configured for a BW class from FBG5.

	Xiaomi
	Retaining R/S/T/U in FBG2 is not a backup of FBG5, but rather to keep FBG2 evolve independently. In other word, it’s necessary to keep flexibility of UE implementation, not all regions request the hybrid 100MHz and 200MHz carriers. In additional, Retaining R/S/T/U in FBG2 is no any harm, from signaling overheads, introducing 11 CA BW classes in FBG5 needs 4bit, adding R/S/T/U still need 4bit, there is no additional cost. Some companies said FBG5 has covered R/S/T/U, maybe we can change the upper limitation of classes in FBG5 to keep it not cover R/S/T/U, since FBG5 is only intended to hybrid 100MHz and 200MHz carriers, not cover everything.

	ZTE
	We support Xiaomi’s comment that R/S/T/U should be kept in FBG#2. We don’t think the additional four classes in FBG#2 is a burden from signaling aspects. Also we cannot agree that FBG#2 is obsolete in the long term. It’s inappropriate to reverse the previous agreements on FBG#2. For companies which do not intend to support mix 100MHz and 200MHz CCs, we should not take away their rights to stay with 200MHz CCs only.

	Apple
	Our original intent to retain R/S/T/U is to allow a simple signaling for UE to indicate its support of 8x200 as either Option 2b or only R12 in Option 2c is not sufficient. If the new IE proposed by Qualcomm in conjunction with Option 2c can be introduced to use only maximum aggregated BW to indicate additional UE capability, we are okay to save R/S/T/U as we do realize they can be covered by Option 2c. Our concern on Option 2c is mainly on the signaling complexity and overhead. 

	Ericsson
	R/S/T/U are covered by FBG5 and should not be included in the RRC specification. FBG2 will become obsolete and is fully covered by FBG5 that can also be used in networks deployed with a mix of 100 MHz and 200 MHz carriers.

	Samsung
	The background of once agreeing R/S/T/U for FBG2 was based on a package of FBG2 & FBG3+2. In FBG3+2, the 200MHz CC is relying on the existence of 100MHz CC. Now that FBG3+2 is replaced with new FBG5 (as agreed in GTW) which totally covers FBG2, we do not see necessity to retain R/S/T/U in FBG2. 

	Nokia
	Agree R/S/T/U are not needed for network that use FBG5, but also ok to keep them for network that use FBG2.

	Xiaomi
	To Samsung, I’m not sure where your background come from, I don’t think the agreement is based on RSTU in FBG2 is a package with FBG3+2. In my memory, the correct background is RSTU were agreed to introduce in RAN4 # 99e meeting please refer to the related WF R4-2107859 and CR R4-2107860. In that time, whether introduce aggregated CA BW up to 1600MHz  in fallback group 3 (FBG3) (100 MHz) was FFS due to it need 16 CC work simultaneously, this would require for large hardware and software resource, and chipset consumption and size is double compared with 8CC number. In RAN4 #100e meeting, to resolve the controversy, Verizon propose to mix FBG3 and FBG2, like MA, MD, ME, MF, using 12 CCs can up to 1600MHz. This is the original intention of hybrid 100MHz and 200MHz CCs.
The common understanding for FBG5 is to support extension and migration of existing 100 MHz networks with 200 MHz carriers. And the intention of FBG5 is to push 200MHz configuration replace of 100MHz configuration step by step. That is, in future, pure 200MHz configuration is still the main configuration, the hybrid of 100MHz and 200MHz CCs configuration is just a transition, like FBG4 hybriding of 50MHz and 100MHz CCs. Therefore, it should be FBG3 and FBG5 obsoleted rather than FBG2 in future. FBG1 and FBG2 are the main CA configurations in future rather than FBG5.
In additional, the precondition we can accept option 2c as a compromise is keeping RSTU in FBG2 and keeping each FBG evolve independently. If not, we think option 2b is more suitable as a compromise, it can meet the request hybriding hybrid of 100MHz and 200MHz CCs up to 1600MHz, and it doesn’t need introduce additional IE to indicate different capabilities in one class of FBG5. 



Moderator’s note:
The views are still divided, and only slight majority chose to remove them. Companies prefer to remove R/S/T/U argue that FBG5 can cover all the cases, while some other companies would also like to keep previous agreements to enhance FBG2 for more flexibility with no more signalling burden. It was also argued that this keeping RSTU is already the condition for compromise to 2c, and FBG2 is not obsolete as some other companies claim. 
Tentative agreement:
None.

Issue 2-1-4: (Refined Proposal 2 in Issue 2-1-2 based  on GTW)
Proposal: 
· For CA BW class R9, R10, R11, R12 of FBG5, the maximum aggregated BW is limited to 1600MHz in Rel-17.
· FFS on whether and how to capture it in Rel-17 RAN4 specification, and whether to capture it in Rel-17 RAN2 specification
	Company
	Further Comments in 2nd Round

	MediaTek
	To make it clearer, we’d like to propose to add a sub-bullet:
· If there is demand on “maximum aggregated BW larger than 1600 MHz”, it shall be proposed and discussed in RAN plenary for later release firstly
Further rephrase for the concept is welcomed and appreciated.

	Verizon
	The maximum aggregated 1600MHz BW is one of RAN4 agreed objective and specified in WID of Rel-17. This Rel-17 objective cannot be changed. 
For achieving this objective, the proposal 2 of R4-2208752 has provided a solution for the CA BW class with more than eight CCs as below,
Proposal 2: for a supported band combination of CA BW class with more than eight CCs, the associated featureSetCombination is used to limit the CC bandwidths to an aggregated BW of 1600 MHz in one or more featureSets 

	Xiaomi
	The max aggregated 1600MHz BW is one of objective of Rel-17 WID, currently some classes in FBG5 break it, it’s necessary to restrict it up to 1600MHz somewhere.
Restricting by FeatureSet is a method, one concern need clarify:
Whether the UE can support max CBW 200MHz on each of 12 carriers, but it could only support max aggregated BW 1600MHz by 12 carriers due to the restriction of baseband or others. If like this, Restricting by multiple FeatureSet will increase the signaling overheads.
Maybe restricting by new IE ‘max agg.BW’ is another method, adding the description in TS 38.306 clarify up to 1600MHz can be indicated in Rel-17, at the same time one note is needed in RAN4 spec.

	ZTE
	Considering that the maximum aggregated CHBW of 1600MHz is one of the agreed objective in WID, to restrict the maximum aggregated CHBW to 1600MHz in Rel-17 is necessary. Both restricting method of FeatureSetCombination and new IE of “max agg. BW” could be a possible solution to handle this issue. It should be further evaluated.

	Apple
	We do not have strong view on whether to have explicit text to indicate the maximum aggregated BW in Rel-17. The limit can be set in the real CA configurations. This is no different from LTE and FR1 where the CA BW classes with wider aggregated BW than what can be supported in the current release of specifications were already defined out front.   

	Ericsson
	No need to limit the aggregated bandwidth to 1600 MHz in the 38.101-2, the UE can indicate the maximum aggregated bandwidth support by the FS and using the new parameter/IE.

	Samsung
	The WID clearly states that the objective is to support up to 1600MHz aggregated BW, that means Rel-17 UE is not expected to support beyond 1600MHz. The Option 2c was agreed with maximum aggregated BW up to 2400MHz for future proof to avoid re-design new CA BW classes in future release, so explicit restriction for Rel-17 is needed. 
The FeatureSets approach allows UE to report no greater than 1600MHz but that is not a restriction to Rel-17 UE as WID indicates. With this approach, there is nowhere in specification to address the 1600MHz restriction.
The possible new IE for max aggregated BW only allows reporting the max aggregated BW restriction for part of Rel-17 UE. Moreover it is still controversial.
What’s more, RAN2 specification could cover larger than RAN4 actual requirement. So the best place to capture the Rel-17 1600MHz restriction is in RAN4 TS38.101-2 with a note in the CA BW class table.

	Nokia
	Agree that 1600MHz maximum aggregated bandwidth can be restricted by RAN2 signaling, but also ok to explicitly state it in RAN4.



Moderator’s note:
Majority companies support to using new IE to restrict the aggregated bandwidth to 1600MHz. There are proposals to explicitly have a RAN4 note, but no clear majority can be seen. 
Tentative agreement:
A note in RAN4 spec may be likely. A note in RAN2 is also possible.


Issue 2-1-5: (Previous Proposal 4 in Issue 2-1-2)
Proposal:
· Introduce new IE for the UE to explicitly indicate ‘max Agg. BW capability’ of the UE for any BW class in this FBG.
· This type of IE, if signaled, would also allow a flexible UE to inform the network that it can support any combination of 100M and 200M non-interlaced channels inside the indicated max. agg. BW, provided the number of CCs is not greater than those associated with the explicitly supported BW class
	Company
	Further Comments in 2nd Round

	Verizon
	We agree to introduce new IE!
The new IE is a good proposal as it can be applied for any BW classes in this FBGs, support any 100MHz and 200MHz non-interlaced aggregated BW, and reduce the searching range of BW classes. 

	Qualcomm
	We think the new IE is beneficial, perhaps the details can be captured in one place:
Background:
FR2 UEs typically have independent limits on number of CCs and max. RF BW. This is shown in the blue region below for a UE able to support up to 12 CCs of either 100 or 200 MHz, as long as the RF BW is less than 1600 MHz. This type of UE would declare support for R12. Using the ‘dropping CCs’ assumption however, the network can only assume a specific relation between the max. supported bandwidth of a fallback configuration and the number of CCs, shown in the red region. The red region is smaller than the blue region. If a UE wants to signal to the network that it can support the blue-but-not-red regions, it has to additionally signal new BW classes (R5-R11) with enhanced features relative to the original signaled R12 or new feature sets for those fallback classes.

Description of IE:
1. The new IE ‘MaxAggBW’ is optional for a UE to signal
1. When the IE is not signaled:
1. the UE can still communicate to the network the 1600 MHz limitation using the existing framework by setting the ‘supportedBandwidthDL’ parameter in FeatureSetDownlinkPerCC for each CC.
1. The network understands that the UE supports the legacy fallback coverage (red region)
1. When signaled for an explicitly supported BW class:
2. it is in addition to the existing signaling for that BW class (including FeatureSetDLperCC for each of the CCs)
2. the network understands that the UE has independent constraints on number of CCs and max. RF bandwidth
2. Where is it useful? If a UE wants to signal that it can support more configurations than the fallback rule requires, it is very signaling intensive with the existing framework, as explained in the background above. The new IE eliminates the need for this overhead.

[image: ]


	Xiaomi
	Introducing new IE to indicate the max aggregated BW is a good proposal. Since the multiple feature set is already problematic for FR1, and the max aggregated BW for FR1 intra-band CA is under discussion in thread [120], but it can only apply to BCS5. My understanding the new IE in FR2 will apply to all BCSs including BCS0. I wonder what the relationship of these new IEs between FR1 and FR2 is, and how to handle the different restrictions between FR1 and FR2.
In additional, the aggregated BW will from 200MHz to 1600MHz or 2400MHz covering 15 or 23 different aggregated BWs with 100 step in FBG5. If consider FR1, the signaling overheads are still an issue. Therefore, how to indicate the max aggregated BW need further study.

	ZTE
	To introduce a new IE ‘MaxAggBW’ is a good proposal to limit the max aggregated BW to 1600MHz. Further study is needed. One question, is there any relation between the introduction of the new IE and the support of non-interlaced 100M and 200M CCs?

	Apple
	Thanks to Qualcomm for the nice illustration on the Fallback coverage. We have a different understanding on the fallback rule though. The fallback rule is to allow UE to signal only the highest order CA BW classes, then all the CA configurations in the lower order CA BW classes are expected to be supported. This is meant to minimize the signalling overhead. It is not about removing one or multiple CCs from an existing top-level configuration so that the network UE would assume UE can only support a subset of CA configurations in lower order CA BW classes. If UE indeed can only support a subset of CA configurations in lower order CA BW classes or needs additional signalling (like FeatureSet) to indicate its real capability, then in our view, the fallback rule breaks. Notice that the “red” boundary in Qualcomm’s illustration is essentially the Option 2b as we proposed where there would be no fallback rule issue as for Option 2c.   
If we would adopt Option 2c, we think this new IE or other alternative would need to be agreed as a package in order to minimize the signalling overhead when there is a maximum aggregated BW limit which is lower than certain CA BW classes.

	Ericsson
	We support the new parameter/IE proposed by Qualcomm. It can be used to reduce capability signalling in several cases, there are also similar cases for FR1 and FR1 BCS4/5.
Suppose the capability is indicated per band per band combination, for example, and that a UE is capable of supporting a maximum aggregated BW of 1600 MHz. This means that the following bandwidth combinations are supported at the maximum aggregated BW for the proposed classes
R12: 8x100+4x200 
R11: 6x100+5x200
R10: 4x100+6x200
R9: 2x100 + 7x200
R8: 8x200
A UE indicating R12, support of 12 CCs subject to a 1600 MHz maximum aggregated BW restriction would then indicate
4 x 100 + 8 x 200 MHz in the featureSetDownlinkPerCC (the FSDpCC indicating the maximum BW supported per CC) and a ‘max Agg. BW capability’ = ‘1600 MHz’
a. For fallback band combinations, this means that the network can configure the UE with any one of the below bandwidth combinations at the maximum 1600 MHz without the need of including additional FS or fallback BC

R12: 8x100+4x200, (UE support of 12 CCs down to 12 x 100 MHz) 
R11: 6x100+5x200, (UE support of 11 CCs down to 11 x 100 MHz)
R10: 4x100+6x200, etc
R9: 2x100 + 7x200
R8: 8x200
b. Moreover, release of one or more CCs means that the resulting fallback band combination always belongs to a lower order CA BW class consistent with the fallback rules. The implicit fallbacks have the same capabilities as the advertised top-level combination.

	Huawei
	We don’t support to add this new IE at least in this meeting because we think it is premature. 
1. Since the main purpose for this new signalling is to save overheads, but UE still needs to report featuresetPerCC so that gNB can know what other baseband capabilities are for each CC. Then how many overheads can be saved if a UE supports different baseband capabilities in “blue-but-not-read” regions?
2. Some components mention that in FR1 similar discussion for such IE is ongoing. Then we wonder what the exact applicable range is of this IE? At least from the overheads perspective, we think it may not be a critical issue for FR1.
We think no need to rush for this IE, apart from the overhead perspective, co-existence between new signalling and legacy mechanism should also be carefully considered, needless to say that RAN2 is more professional on this. 

	Samsung
	On one hand we could understand the potential benefits of signalling saving for partial UE under certain scenarios, on the other hand, we also see there are many detailed issues to be further evaluated, as companies commented. As pointed out, there is also discussion in FR1 where the issue is related to both intra-band and inter-band and different BCS. We think the new IE should consider for both FR1 and FR2 together rather than separately.
Moreover, the new IE is targeting to save signalling for fallbacks which is not mandatorily required to support. We are open with such enhancement after further evaluation, however, to conclude this work item, a note in TS38.101-2 to restrict the max aggregated BW up to 1600MHz is enough.

	Nokia
	We would like to clarify if this new IE would apply for FBG5 only or also apply to other existing FBGs, if so, would it be signalled per supported FBG and what should be the expected network behaviour if it is signalled for other existing FBGs. 

	Huawei
	Based on the comments so far, we still think the tentative agreement is not acceptable. More thinking and discussion is needed.



Moderator’s note:
Majority of six companies support or accept this proposal. One company think it is still premature, and one company believe. It is also proposed to treat the general solution and this IE as a package.
Tentative agreement:
Agree on this proposal in principle, while signalling details can have more discussion.


Issue 2-1-6: (Previous Proposal 3 in Issue 2-1-2)
Proposal: Add clarification in the notes(Qualcomm):
· Note X: explicit indication of support of a BW class in FBG5 does not imply that all possible variants of the lower order  BW class must be supported. Only those variants of the lower order BW class that obey fallback rules as described in 38.306 must be supported
	Company
	Further Comments in 2nd Round

	Verizon
	We support add this clarification!

	Qualcomm
	As proponents we offered this proposal only to help address concerns from other companies. We are ok to drop the proposal if everyone shares this understanding. The note is merely duplication of rules captured elsewhere, and in that context, we would rather not have the note. 

	ZTE
	There is no need to add this clarification.

	Apple
	In our view, this breaks the fallback rule as we commented in Issue 2-1-5.

	Ericsson
	We propose not to clarify/modify the existing notes in case there are no changes.

	Nokia
	No strong opinion whether to include this, as this is already clear in RAN2 rules.



Moderator’s note:
Slight majority companies agree with this not but prefer not to explicitly list this proposal, one company disagree with it and one company support.
Tentative agreement:
Not include this note in the spec. 


Issue 2-1-7: (Previous Proposal 6 in Issue 2-1-2)
Proposal: Updateing NOTE 2 (Nokia):
· It is mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration within a fallback group that results in a release of at least one component carrier. 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.
	Company
	Further Comments in 2nd Round

	Verizon
	We are open on this.
One only difference of this update from R4-2208753 is a short sentence of “that results in a release of at least one component carrier” introduced, and it emphasizes the general fallback rule.

	Ericsson
	See comment to issue 2-1-6, fallback is as defined in 38.306.

	Nokia
	OK not to have it, as this is already clear in RAN2 rules.



Moderator’s note:
Not much support were reached on this issue. 
Tentative agreement:
Not to introduce the updated note currently.


Issue 2-1-8: (Previous Proposal 5 in Issue 2-1-2)
Proposal: Modifying the lower limitation of CA BW class V10/V11/V12 in FBG5 as below table (Apple):
	V2
	200 MHz ≤ BWChannel_CA ≤ 400 MHz
	2
	5


	V3
	300 MHz ≤ BWChannel_CA ≤ 600 MHz
	3
	

	V4
	400 MHz ≤ BWChannel_CA ≤ 800 MHz
	4
	

	V5
	500 MHz ≤ BWChannel_CA ≤ 1000 MHz
	5
	

	V6
	600 MHz ≤ BWChannel_CA ≤ 1200 MHz
	6
	

	V7
	700 MHz ≤ BWChannel_CA ≤ 1400 MHz
	7
	

	V8
	800 MHz ≤ BWChannel_CA ≤ 1600 MHz
	8
	

	V9
	900 MHz ≤ BWChannel_CA ≤ 1800 MHz
	9
	

	V10
	1100 MHz ≤ BWChannel_CA ≤ 2000 MHz
	10
	

	V11
	1300 MHz ≤ BWChannel_CA ≤ 2200 MHz
	11
	

	V12
	1500 MHz ≤ BWChannel_CA ≤ 2400 MHz
	12
	



	Company
	Further Comments in 2nd Round

	Verizon
	We are open, but need to verify any possible impact!
In reality, this proposal is to limit the total numbers of 100MHz cells up to 9 from V10, V11 and V12 (or FBG5).

	Qualcomm
	We are open to this proposal.

	Xiaomi
	we are OK for the modification

	ZTE
	We are OK for the lower limit modification.

	Apple
	Our original concern is that if a UE has a maximum aggregated BW limit at 1200MHz, how would UE indicate its capability in Option 2c? If this UE would indicate V12 (or R12), then the only configuration which can be supported with 12 CCs is 12x100. However, the network may never be configured as 12x100 when the spectrum range is wider than 800MHz as above 800MHz, the network would only add 200MHz cells except for the edge cell. Therefore, in order for network to know more about UE’s capability on the support of 200MHz CCs, the following FeatureSets signaling would be needed,
12x100 (R12)
10x100 + 1x200 (R11)
8x100 + 2x200 (R10)
6x100 + 3x200 (R9)
4x100 + 4x200 (R8)
2x100 + 5x200 (R7)
6x200 (R6)
Which is a huge signaling overhead.
But if the new IE proposed by Qualcomm can help resolve the signaling overhead issue for Option 2c, the lower limits may not be as critical to us. Nevertheless, if network deployment would never go above 9 100MHz cells, in our view it is better to be concise in the specifications as it would not make sense for UE to go through the conformance tests for 12x100, 11x100, etc. which would never be deployed.
Last but not least, if we would adopt Option 2c as the solution, can we have a disclaimer captured somewhere (chairman notes?) that if in future there would be a need for up to 2400MHz contiguous CA, the network should not be configured with a mixture of 100MHz and 200MHz cells, otherwise, we would have to expand FBG5 to more than 12 CCs which would seemingly wipe out the merit of Option 2c. 

	Ericsson
	We are open to a restriction of supported 100 MHz carriers (fallback rules not broken), but limited need if the maximum aggregated bandwidth parameter is introduced,

	Samsung
	We still prefer to original option 2c. The new modified proposal bring unnecessary impact to deployment flexibility. 

	Nokia
	This would depend on operator’s future migration path whether >8 100MHz CCs are needed.



Moderator’s note:
All but one company are open or ok to this proposal. The original proponent also make some further clarifications on the intention. One company do not like it for the impact to deployment flexibility.
Tentative agreement:
Basically accept the background and principles, and further refinements on details can be considered.

Issue 2-1-9: (New Question based on 1st round discussion)
Question:
· How does a new UE indicating CA BW class of the FBG5 connect to legacy network?
	Company
	Further Comments in 2nd Round

	Verizon
	No, there is no impact to the legacy network from this CA BW class (FBG5).

	Qualcomm
	Our understanding is that FBG5 will be used for expansion of legacy networks using 200 MHz channels if they see fit. 
The UE would still have to signal FBG3 BW classes to protect its ability to attach to legacy networks that have not been upgraded to recognize FBG5.
In the end it is up to UE implementation how long any of the older FBGs need to be supported after FBG5 is introduced.

	Xiaomi
	I don’t think it just depends on UE implementation, RAN4’s note has clarified it is not mandatory for a UE to be able to fallback across different fallback group. Why does a new UE supporting FBG5 have to signal FBG3 BW classes automatically without any clarification in the Spec?
In fact, current RRC signaling just allows a UE fallback in the same FBG. Therefore,  for the UE supporting FBG5 BW class,  no matter it would have to signal FBG3 BW classes or FBG2 BW classes to attach to legacy networks, the behavior must been introduced in RAN4’s Spec and inform RAN2 to make UE being able to fallback across different FBGs.

	ZTE
	In the current fallback mechanism, it is mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration within a fallback group. And 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. To our understanding, the mechanism shall also apply to FBG#5. We don’t think it’s appropriate for a new UE supporting FBG#5 have to support other legacy network without signaling support.

	Apple
	Our understanding is that the new cells for the extended frequency range would be added to the existing cells. The legacy UE can still be configured by the existing cells for CA up to 8x100MHz. The new UE supporting wider than 800MHz spectrum range can be configured with a mixture of existing cells and new cells which is the whole purpose of the new CA BW classes in FBG5.

	Ericsson
	FBG5 is designed to support extension and migration of existing 100 MHz networks with 200 MHz carriers while still supporting legacy UEs. The UE must also indicate legacy FBG for operation in networks that do not comprehend the new FGB5 (another reason not to extend FBG2 that will become obsolete).  

	Samsung
	A new UE indicating supporting FBG5 could support legacy network with up to 8 x 100MHz CC. For new network, the new UE could support up to 1600MHz with mix of 100 and 200MHz CC up to 12.

	Nokia
	We would like to clarify if the new maximum aggregated channel bandwidth IE would apply for FBG5 only or also apply to other existing FBGs, if so, would it be signalled per supported FBG and what should be the expected network behaviour if it is signalled for other existing FBGs. 

	Xiaomi
	There are no any issues for a new UE connecting to the new network and a legacy UE connecting to the legacy network. The issue is how a new UE connect to the legacy network. An UE can’t distinguish which network is a new network and which one is legacy. So as most companies said the UE indicating a class of FBG5 must also indicate legacy FBG for operation in networks that do not comprehend the new FGB5, this will request a UE to be able to fallback across different FBGs mandatorily. Therefore, this behavior need further define in 38.101-2 as a note or others.
To Samsung, if an UE indicates support V6 of FBG5, the max aggregated BW the UE supported could be from 600MHz to 1200MHz, that is, the max aggregated BW may be 600MHz or 700MHz, other classes have the same situation, like V2 to v7. Therefore, legacy class cannot be assumed as 8*100MHz.
To Ericsson, the common understanding for FBG5 is to support extension and migration of existing 100 MHz networks with 200 MHz carriers. And the intention of FBG5 is to push 200MHz configuration replace of 100MHz configuration step by step. That is, in future, pure 200MHz configuration is still the main configuration, the hybrid of 100MHz and 200MHz CCs configuration is just a transition, like FBG4 hybriding of 50MHz and 100MHz CCs. Therefore, it should be FBG3 and FBG5 obsoleted rather than FBG2 in future. FBG1 and FBG2 are the main CA configurations in future rather than FBG5.



Moderator’s note:
There is still different understanding on how to cope with this. Companies prefer to use FBG5 and remove R/S/T/U in FBG2 generally prefer to let UE also indicate legacy FBG for operation that do not comprehend new FBG5, while some other companies think differently. 
Tentative agreement:
Mostly depending on previous issues. New clarification are not precluded.

Moderator’ suggestions:
Further discuss the previous proposals and issues. 
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Table 5.3A.4-1: CA bandwidth classes

NR CA bandwidth Aggregated channel bandwidth Number of contiguous | _ Fallback group
class cc
A BWenemne: < 400 MHz 1 12345
B 400 MHz < BWenarmel ca < 800 MHZ 2 1
C 800 MHz < BWenamst ca < 1200 MHz 3
D 200 MHz < BWenarme! c < 400 MHz 2 2
E 400 MHz < BWenarmet c < 600 MHz 3
F 600 MHz < BWensrmel c < 800 MHZ 4
E) 800 MHz < BWoone 00 21000 MHz 5
S 1000 bz < BWorsnms o = 1200 hiHz 6
3 200 biHz < BWorsnms o = 1400 biHE 3
) 4400 MHz < BWorornes o 1600 MHZ 8
G 100 MHz < BWonsms:ca < 200 MHzZ 2 3
H 200 MHz < BWenammet ca < 300 MHz 3
1 300 MHz < BWenamet c < 400 MHz 4
J 400 MHz < BWensrmel c < 500 MHZ 5
K 500 MHz < BWenammet ca < 600 MHz 6
L 600 MHz < BWensmet c < 700 MHz 7
M 700 MHz < BWensrmet c < 800 MHz 8
o 100 MHz < BWersnos) ca < 200 MHz 2 1
P 150 MHz < BWersms ca < 300 MHz 3
[ 200 MHz < BWenarmst_ca < 400 MHz 4
R2 200 MHz < BWenammer ca < 400 MHz 2 5
R3 300 MHz < BWenamer ca < 600 MHz 3
R4 400 MHz < BWenarmer ca < 800 MHz 4
RS 500 MHz < BWensmet ca < 1000 MHz 5
R6 600 MHz < BWensme. ca < 1200 MHz 6
RT 700 MHz < BWensme! ca < 1400 MHz 7
RS 800 MHz < BWensmet ca < 1600 MHz 8
RY 900 MHz < BWensme. ca < 1800 MHz 9
R10 1000 MHz < BWersme ca < 2000 MHz 10
R11 1100 MHz < BWersme ca < 2200 MHz 11
R12 1200 MHz < BWersmeca < 2400 MHz 12

NOTE 1:Maximum supported component carrier bandwidths for fallback groups 1, 2, 3.4 and 54 are 400 MHz, 200

MHz, 100 MHz,_100 )MHz and 2100 MHz respectively except for CA bandwidth class A.

NOTE 2 Itis 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.
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