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Introduction
This email discussion is for FS_NR_eff_BW_util study item.  The main objective of the study is on efficient utilization of licensed spectrum that is not aligned with existing NR channel bandwidth.  The following is the agreed agenda:
· Study on Efficient utilization of licensed spectrum that is not aligned with existing NR channel bandwidths	 
· General and work plan	
· Evaluation of use of larger channel bandwidths than operator licensed bandwidth
· Evaluation of use of overlapping UE channel bandwidths 	
· Others
	
The following topics are discussed in this email thread:
Topic #1: General and TR
[bookmark: _Hlk79433801]Topic #2: Evaluation of Use of Larger Channel Bandwidth
Topic #3: Evaluation of Use of Overlapping UE Channel Bandwidths
Topic #4: Overall Method Comparison
Topic #1: General and TR
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2118777
	Ericsson
	draft TR 38.844 v0.0.5
Updated draft TR after RAN4#99bis-e

	R4-2119547
	MediaTek (Chengdu) Inc.
	Proposal 1: The potential need for Rx sensitivity reduction or limitation in UL ARCN location in FDD bands should be captured in section 6.3 as part of the complexity vs performance comparison for ALL solutions where the DL aggregate UE channel bandwidth is larger than the UE’s UL channel bandwidth.
Proposal 2: The timing alignment requirements between CCs should be clarified for Overlapping CA – and should correspond to the TS38.104 BS TAE value required for intra-band contiguous CA today, which is 260ns.
Proposal 3: The legacy UE operation for the Combined CBW highlights the drawback that legacy UEs are not able to operate on the additional part of the bandwidth (due to no SSB being configured there). 
Proposal 4: The text in section 6.3.2 for Overlapping CA on “maintaining minimum guard-band requirements of the CC with the lowest channel bandwidth” should also apply to the Combined CBW solution, given that it is suggested that it reuses the existing RF adjacent channel requirements from CA.

	R4-2119181
	Ericsson
	Observation 1: Band n29 is defined as a SDL band.
Observation 2: New inter band CA combination(s) including n29 needs to be defined 
Observation 3: New CA combination class(es) might need to be defined for the irregular part of the new CA combos.
Observation 4: By having a SDL band as part of the SI, it will require a non-agnostic solution (intra band CA method is not supported)
Proposal 1: Exlude n29 from the SID as well as the TR, Suggested TP is found in clause 5
Observation 5: If kept only two of the methods are suitable, wider then and overlapping from NW P.O.V



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: TR 38.844 Clause 6.3
Sub-topic description: Complexity and efficiency study
Open issues and candidate options before e-meeting:
Issue 1-1: Rx sensitivity reduction or limitation in UL ARCN location
· Proposals
· Option 1: As outlined in Proposal 1 of R4-2119547, additional information relating to UE Rx sensitivity is required to be captured as part of the complexity vs performance analysis
· Option 2: Limitation in the UL ARFCN location in FDD bands is required to be captured as part of the complexity vs performance analysis
· Option 3: Both Option 1and 2 needs to be captured
· Option 4: No additional information is required
· Recommended WF
· TBA

Issue 1-2: Maintaining minimum guard-band requirement
· Proposals
· Option 1: As outlined in Proposal 1 of R4-2119547, TR 38.844 Section 6.3.2 should contain specifics on applying the combined CBW solution as it reuses the existing RF adjacent channel requirements from CA
· Option 2: No additional information is required
· Recommended WF
· TBA

Sub-topic 1-2: TAE Requirements
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-3: Timing Alignment Requirements
· Proposals
· Option 1: Requirements between CCs should be clarified for Overlapping CA – and should correspond to the TS38.104 BS TAE value required for intra-band contiguous CA today, which is 260ns
· Option 2: No clarification is required
· Recommended WF
· TBA
· 
[bookmark: _Hlk86148684]Sub-topic 1-3: Legacy UE Operation
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-4: Legacy UEs are not able to operate on the additional part of the bandwidth (due to no SSB being configured there).
· Proposals
· Option 1: Legacy UE limitations to access additional part of the bandwidth should be captured in TR 38.844
· Option 2: No additional information is required.
· Recommended WF
· TBA
[bookmark: _Hlk86148712]Sub-topic 1-4: Operators’ Input
Sub-topic description: Update Clause 4 (Background) of TR 38.844 and subsequent SID 
Open issues and candidate options before e-meeting:
Issue 1-5: Exclude n29 from the SID as well as the TR
· Proposals
· Option 1: Update the removal of n29 in SID
· Option 2: Do not remove n29.  If this option is selected, please indicate further how to handle complexities of SUL band.
· Recommended WF
· Companies comment in Clause 1.3.2 of Moderator Summary with respect to the TP proposed in R4-2119181
Companies views’ collection for 1st round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
Sub topic 1-1: TR 38.844 Clause 6.3
	Company
	Comments

	XXX
	Issue 1-1: Rx sensitivity reduction or limitation in UL ARCN location

Issue 1-2: Maintaining minimum guard-band requirement


	ZTE
	Issue 1-1: Rx sensitivity reduction or limitation in UL ARCN location
Of all four solutions, only the WiderCBW approach involves asymmetric UL/DL operation, and the other three approaches have symmetric UL/DL operatios, thus the potential Rx sensitivity might be only applicable to the WiderCBW approach. 
Furthermore, even for the WiderCBW approach, if we follow similar asymmetric UL/DL operation already defined in RAN4 specs, then it is not UL ARCN location dependent.

Issue 1-2: Maintaining minimum guard-band requirement
Option 2. Following current CA framework is the assumption for the overlapping CA approach. However, this assumption can be clarified as a generic subclause.

	Nokia
	Issue 1-1: Rx sensitivity reduction or limitation in UL ARCN location
Option 3

	Intel
	Issue 1-1: Rx sensitivity reduction or limitation in UL ARCN location
Option 1 – Agree that the UE Rx sensitivity will be slightly reduced.  This should be captured preferably in a table to show as an example

	Huawei
	Issue 1-1: Rx sensitivity reduction or limitation in UL ARCN location
Option 1, and it only applies to WideCBW
Issue 1-2: Maintaining minimum guard-band requirement
It can be discussed case by case

	Apple
	Issue 1-1: Rx sensitivity reduction or limitation in UL ARCN location
Is Rx sensitivity an issue that is specific to the irregular channels of the different size in DL and UL? Our understanding is that the same issue has been discussed in the context of 35 and 45MHz channels, so it might be better to check the outcome of that discussion. Furthermore, it is not clear either why this issue would be valid only for the wider channel solution. We agreed that SI will aim at DL, and UL was de-prioritized, which effectively means that for any irregular channel bandwidth approach there will be asymmetric DL/UL configuration.  
Issue 1-2: Maintaining minimum guard-band requirement
Which solution does this proposal aim at? In R4-2119547 combined CBW solution is mentioned, but it is not clear whether this proposal is specific to this solution or is it a general one? It would be better to discuss this question in the context of a particular solution.

	Qualcomm
	Issue 1-1: Option 2. However, we think only a high level mentioning of the problem is needed. We do not think we need to include actual numbers since the study could take a long time and we are not developing specifications.
Issue 1-2: Option 2. the amount of guard band will likely depend on the implementation. It could be mentioned that guard band could be reduced to some narrowest guard band possible under certain conditions

	Skyworks
	Issue 1-1: UE operating with WiderCBW have reduced REFSENS versus what? not necessarily vs overlapping case and since REFSENS is already equation based it only requires to agree the number of RBs for Wider operation vs irregular BW and apply the equation. 
Issue 1-2: The rule should be that GB≥GBsmallerCBW for smallerCBW operation and GB≥GBwiderCBW for widerCBW or at least closest to this.

	Ericsson
	Issue 1-1: We could capture for each proposal if there might be a potential impact, but this would need to be re-assessed and evaluated for each individual case. 
If dedicated UE filters are applied it’s unclear how this would be an issue.

	MediaTek
	Issue 1-1: Rx sensitivity reduction or limitation in UL ARCN location
Option 1 – the impact is applicable for all solutions, but for some solutions the framework is already defined in our understanding.
To Skyworks, answer: versus using the single bandwidth in the spectrum block in downlink (same as uplink).
Issue 1-2: Maintaining minimum guard-band requirement
Also fine to put a generic sentence regarding CA, but the overlapping CA solution highlighted it.


 
Sub topic 1-2: TAE Requirements
	Company
	Comments

	XXX
	Issue 1-3: Timing Alignment Requirements


	ZTE
	Issue 1-3: Timing Alignment Requirements
Option 2. Similar consideration as Issue 1-2.

	Intel
	Issue 1-3: Timing Alignment Requirements
Option 1 – Timing issues should be clarified for Overlapping CA as this is a key difference between the other methods.

	Huawei
	Issue 1-3: Timing Alignment Requirements
Option 2, agree with ZTE

	Apple
	Issue 1-3: Timing Alignment Requirements
Option 1. We see no harm in capturing in the general description of the method which timing requirements are assumed. 

	Qualcomm
	Issue 1-3: Option 1. this should be mentioned in the TR, we do not have any requirements yet.


	Skyworks
	Issue 1-3: same requirement than intra-band CA should apply it can be added in TR

	Ericsson
	Issue 1-3: Agree with the proposal

	MediaTek
	Agree


 
Sub topic 1-3: Legacy UE Operation
	Company
	Comments

	XXX
	Issue 1-4: Legacy UEs are not able to operate on the additional part of the bandwidth (due to no SSB being configured there).


	ZTE
	Issue 1-4: Legacy UEs are not able to operate on the additional part of the bandwidth (due to no SSB being configured there).
If the additional part contains SSB block, e.g., a staggered SSB is broadcast alternatively between the main part and the additional part, then it is possible for legacy UEs to access the additional part.

	Nokia
	Issue 1-4: Legacy UEs are not able to operate on the additional part of the bandwidth (due to no SSB being configured there).
Option 1 

	Intel
	Issue 1-4: Legacy UEs are not able to operate on the additional part of the bandwidth (due to no SSB being configured there).
Option 1 – The limitation of legacy UEs should be noted for each method

	Huawei
	Issue 1-4: Legacy UEs are not able to operate on the additional part of the bandwidth (due to no SSB being configured there).
Option1, it should also clarify if it contains SSB, legacy UE can also operate on it.

	Apple
	Issue 1-4: Legacy UEs are not able to operate on the additional part of the bandwidth (due to no SSB being configured there).
Which solution does this proposal aim at? If the additional part of the bandwidth does not have SSB, it means that UEs will not be able to camp there. However, it still can be used through the dedicated signalling. As a more general comment, it would be better to capture for each method a typical SSB configuration/placement so that we do not re-discuss this issue. 

	Qualcomm
	Issue 1-4: Option 1. In our understanding, this should be documented in the TR for each proposed method.


	Skyworks
	Issue 1-4: Legacy UE can only access in the smallerCBW which has an SSB on legacy raster points. Whether legacy UE may be able to operate in other smallerCBW or with WiderCBW can be studied.

	Ericsson
	Issue 1-4: The TR has a section for UE legacy impacts, and this is where the findings should be captured on the limitations of this method.  

	MediaTek
	To Ericsson, this impacts legacy UE operation not the legacy UE implementation. It seems in the TR the legacy UE operational impact is in various places for different solutions.



Sub topic 1-4: Operators’ Input
	Company
	Comments

	XXX
	Issue 1-5: Exclude n29 from the SID as well as the TR


	ZTE
	Issue 1-5: Exclude n29 from the SID as well as the TR
Fine with Option 1 to remove n29 from the SID as long as operators accept.

	Nokia
	Issue 1-5: Exclude n29 from the SID as well as the TR
Up to interested operators to decide

	Intel
	Issue 1-5: Exclude n29 from the SID as well as the TR
Option 2 – Do not remove n29.  There is no justification to remove n29 simply because of SDL complexities.  During the SID phase each of the methods have significant complexities related to signaling and implementation have not been full described. TR 38.844 is sparse on many implementation descriptions as author companies have chosen not to detail.  SDL should be treated the same.  

	Skyworks
	Issue 1-5: Option 2, n29 can be addressed and smallerCBW and widerCBW operation agreed. It then a later stage that CA can be defined. This is not different to usual SDL band introduction that are introduced even if a CA is not defined.

	AT&T
	Issue 1-5: Option 2. n29 was requested as an operating band in the initial approved version of the SID. We do not agree to remove this objective. We agree with the comments from Intel and Skyworks.




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

	R4-2118777
	Company A

	
	Company B

	
	

	R4-2119181
	Company A

	
	Company B

	
	



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

	Sub-topic #1-1
	Tentative agreements:
Issue 1-1: Rx sensitivity reduction or limitation in UL ARCN location
There is a divided view on whether there is a need to include any potential need for rx sensitivy reduction or limitation in UL ARFCN location in FDD bands.  Since majority of candidate irregularBWs in SID are in FDD bands, for companies that view this as a potential issue, analysis/results for which this is a problem shall be presented in coming meetings.  
Issue 1-2: Maintaining minimum guard-band requirement
Seems companies do not have strong view on this issue, can it be satisfied with general statement that GB≥GBsmallerCBW for smallerCBW operation and GB≥GBwiderCBW for widerCBW or at least closest to this?  
Candidate options:
Issue 1-1: Rx sensitivity reduction or limitation in UL ARCN location
Companies which view this is an issue are encouraged to bring analysis to this affect. In coming meetings proponent companies may provide TP to specific method which requires rx sensitivity or limitation in UL ARFCN is required.
Issue 1-2: Maintaining minimum guard-band requirement
Can a TP be drafted this meeting to take care of this concern?
Recommendations for 2nd round:
Issue 1-1: Rx sensitivity reduction or limitation in UL ARCN location
No further discussion during 2nd round.
Issue 1-2: Maintaining minimum guard-band requirement
Simple TP to TR for Section 6.3.2 to capture general statement on guardband application on overlapping CA.  MediaTek to take lead. 

	Sub-topic #1-2
	Tentative agreements:
Issue 1-3: Timing Alignment Requirements
Is it enough to state in general method description of overlapping CA that the timing requirements are assumed to be reused/same as normal intra-band continuous CA?  It is good to capture as much information on how each method works in detail in the TR.
Candidate options:
Can a TP be drafted this meeting to take care of this?
Recommendations for 2nd round:
Simple TP to TR for Section 6.3.2 to capture general statement on guardband application on overlapping CA.  MediaTek to take lead. 

	Sub-topic #1-3
	Tentative agreements:
Issue 1-4: Legacy UEs are not able to operate on the additional part of the bandwidth (due to no SSB being configured there).
 Option 1.
Recommendations for 2nd round:
On best effort basis for this meeting to capture wording in TP, else editor’s note to further capture in next meeting. MediaTek to take lead.

	Sub-topic #1-4
	Tentative agreements:
Issue 1-5: Exclude n29 from the SID as well as the TR
There is no consensus to remove n29. 
Recommendations for 2nd round:
Companies are to discuss for each method if there are any complexities/issues for adopting SDL (n29) irregularBW for the specific method.  How will the method address the SDL channel using each method.  




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  

	XXXR4-2118777
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”Agreeable

	R4-2119181
	Noted

	R4-21xxx
	New TP to capture Issue 1-2, Issue 1-3, Issue 1-4



Discussion on 2nd round (if applicable)
Sub topic 1-4: Handling SDL for irregular BW approach (widerCBW, UE overlapping from network perspective, Combined UE CBW (one cell), Overlapping CA (two cells), overlapping UE channel bandwidth  
	Company
	Comments

	
	




Topic #2: Evaluation of use of larger channel bandwidths than operator licensed bandwidth
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117868
	Huawei, HiSilicon
	Observation 1: Without introduction of new channel filters, WiderCHBW might not be applicable for non-collocated scenarios.
Observation 2: for BS, to meet the TX emission and RX ACS/blocking, new channel filters are needed for the gNB which is not prioritized as stated in the SID.
Observation 3: for UE, if no dedicated channel filter is assumed, the requirements are not clear for the UE with capability to receiver the entire spectrum block. And it is foreseen there are some performance degradation due to UE ACS/blocking.
Observation 4: the co-existence issue during the initial access need to be considered for WiderCHBW approach.
Observation 5: the 100 kHz channel raster issue need to be considered for odd and even NRB

	R4-2118595
	ZTE Corporation
	Observation 1: Asymmetric UL/DL should be supported if the widerCBW approach is applicable to only DL direction.
Proposal 1: The answer to Q1-a) is Yes, and No to Q1-b).
Proposal 2: Q2 is not applicable because it is not allowed.
Proposal 3: The wideCBW carrier is placed with its lowest edge aligned with that of the irregularBW.
Proposal 4: The centre frequency of UL and DL filters should be aligned with that in the asymmetric UL/DL operation.
Proposal 5: Broadcast (52-1) in SIB1 as the cell channel bandwidth for the particular example to avoid a 10MHz CBW during the initial access for a 7MHz irregular bandwidth.

	R4-2117954
	Apple, Skyworks Solutions Inc.
	TP with further information on UE channel filter assumptions
Moderator: Companies are encouraged to provide their comments in Clause 2.3.2 in Email Summary

	R4-2118779
	Ericsson
	In this contribution the following key observations were highlighted:
1) For the blanked RB approach irregular bandwidth gNB transmit filters are required in order to meet emissions requirements
2) In the scenarios of only single adjacent neighbouring operator the right or left filter shift may be applied along with possibly a fall back mode.

	R4-2119229
	Nokia, Nokia Shanghai Bell
	TP to TR 38.844: on remaining issues for wider channel bandwidth
Moderator: Companies are encouraged to provide their comments in Clause 2.3.2 in Email Summary

	R4-2119373
	T-Mobile USA
	Observation 1: UEs cannot be expected to support carriers that extend beyond the edge of an operating band.
Observation 2: The PRBs of a 10 MHz carrier covering 728-738 MHz will not align with the PRBs of a 5 MHz carrier in 729-734 MHz.
Observation 3: Because a carrier cannot extend beyond the edge of a band, the wider CBW placement needs to be contained in the band. 
Observation 4: Because carriers cannot extend beyond the edge of the band, if an operator owns spectrum at the edge of the band the UL and DL can only be centered if the operator owns BW1/2+BW2/2 of spectrum. Therefore, a 5 MHz UL and 10MHz DL can only be aligned at the edge of a band if an operator owns at least 7.5 MHz of spectrum
Observation 5: Because of Observation 4, the use of the next wider BW approach with centered UL and DL will not be compatible with carriers narrower than 7.5 MHz 
Observation 6: There is no guarantee that emissions are met for initial access if there is a 10 MHz uplink carrier bandwidth with a 5 MHz initial BWP if the licensed bandwidth is 7 MHz. 
Observation 7: Because 5 MHz UL / 10 MHz DL asymmetric bandwidth configurations are not mandatory for most bands, broadcasting an asymmetric UL/DL configuration will likely not be compatible with existing UEs.
Proposal 1: It would be good to get confirmation from UE/chip vendors that an asymmetric UL/DL carrier bandwidth configuration in the SIB is what determines if the configuration is symmetric or not symmetric, not the initial BWP.

	R4-2118046
	Intel Corporation
	Observation 1: The ACS degradation due to potential blockers is a trade-off between simple implementation of the Next Wider CBW method and somewhat degraded performance.  
Proposal 1: In many cases, the NW is aware of certain blockers located adjacent to the left or right of the operator.  For these cases, the NW should provide assistance to the UE on the blocker location and UE can adjust the BWP PRBs to be left, right or centered within the UE Rx filter and utilize the existing capabilities of the UE Rx filter to eliminate ACS degradation due to these known blockers.

	R4-2118045
	Intel Corporation
	Observation 1:  The addition of a simple signalling to indicate UE capability for Next Wider Channel BW will make the behaviour of this method predictable and clear when integrated with RAN1, 2.
Proposal 1: In the legacy case, the CC will be centred within the CBW and there is no unambiguity that would require a new type of signalling.
Proposal 2: For cases with new Rel 17/18 UEs, when the NW is aware of certain blockers located adjacent to the left or right of the operator, the NW should check UE capability for the Next Wider CBW method and signal to the UE to adjust the BWP PRBs to be left, right or centered within the UE Rx filter.  



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1: Dedicated channel filters
Sub-topic description: gNB transmit and UE receive filters
Open issues and candidate options before e-meeting:
Issue 2-1: WiderCBW applicability scenarios
· Please comment/confirm on all points below:
· Aspect 1: Introduction of new channel filters for non-collocated scenarios are required for gNB
· Aspect 2: : Introduction of new channel filters for non-collocated scenarios are required for UE
· Aspect 3: UE performance is not clear for entire spectrum block if no new dedicated channel filter is assumed
· Recommended WF
· TBA
Sub-topic 2-2: IrregularCBW, smallerCBW placement with respect to WiderCBW
Sub-topic description: 
Open issues and candidate options before e-meeting:
Issue 2-2: channel bandwidth alignment
· Proposals
· Option 1: Align centre of irregularCBW with widerCBW 
· Option 2: Align centre of irregularCBW with smallerCBW
· Option 3: smallerCBW and widerCBW placed on lowest edge 
· Option 4: Leave up to deployment when align left/right when co-located scenarios
· Option 5: As an extension to Option 4 the network shall provide assistance to the UE on the blocker location and adjust available PRBs by means of scheduling of UE

· Recommended WF
· TBA

Sub-topic 2-3: Channel Raster Alignment
Sub-topic description: NRB needs to be aligned with 100 kHz channel raster therefore the need to consider odd or even NRB needs to be consistent 
Open issues and candidate options before e-meeting:
Issue 2-3: NRB values
· Proposals
· Option 1: Further updates on the NRB need to be considered to ensure no channel raster issue
· Option 2: Consider only even NRB values for both DL and UL 
· Option 3: Consider only odd NRB values for both DL and UL

· Recommended WF
· TBA

Sub-topic 2-4: n12 and n85
Sub-topic description: Q1 from WF (R4-2114998)
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL_low   –  FUL_high
	Downlink (DL) operating band
BS transmit / UE receive
FDL_low   –  FDL_high
	Duplex Mode

	n12
	699 MHz – 716 MHz
	729 MHz – 746 MHz
	FDD

	n85
	698 MHz – 716 MHz 
	728 MHz – 746 MHz
	FDD



The following note is in 38.101-1 Table 5.4.2.3-1:
NOTE 1: The channel numbers that designate carrier frequencies so close to the operating band
edges that the carrier extends beyond the operating band edge shall not be used.

Open issues and candidate options before e-meeting:
Issue 2-4: UE configuration beyond operating band
· Please comment/confirm on all points below:
· Aspect 1: (In general irrespective of n85 and n12 question) UE specific CBW shall be contained within the BS CBW and UEs cannot be expected to support carriers that extend beyond edge of operating band
· Aspect 2: n85 capable UEs cannot be configured n12 
· Aspect 3: n12 capable UEs can be configured to n85
· Aspect 4: Clarification or Update to the above NOTE 1 be adopted such that it is omitted in case of operating an irregular bandwidth.
· Recommended WF
· Capture aspects which have common understanding in TR as limitations to the widerCBW approach

Issue 2-5: Asymmetric UL/DL
· Please comment/confirm on all points below:
· Confirmation from UE/chip vendors that an asymmetric UL/DL carrier bandwidth configuration in the SIB is what determines if the configuration is symmetric or not symmetric, not the initial BWP.
· Recommended WF
· Capture aspects which have common understanding in TR
Sub-topic 2-5: RAN1 LS Reply
Sub-topic description: new signaling is proposed to enable the Next Wider Channel BW method
Open issues and candidate options before e-meeting:
Issue 2-6: UE Capability Signaling
· Proposals:
· Option 1: UE capability for wideCBW approach should be added
· Signalling enables NW to adjust BWP PRBs placement (offset to Point A)
· Option 2: Legacy UEs are centred within the CBW (aligned with centre of widerCBW)
· Option 3: Wait for RAN2 LS reply before further discussions
· Recommended WF
· TBD

Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1: Dedicated channel filters
	Company
	Comments

	XXX
	Issue 2-1: WiderCBW applicability scenarios


	Huawei
	In our view, there is no standard work needed for WiderCBW. And it can be deployed at co-location scenarios.

	ZTE
	In our views, the spec impact of the WiderCBW approach is potentially on REFSENS, and SU.

	Nokia
	Aspect 1: as indicated in Nokia's contribution R4-2119229, it is expected that new dedicated channel filters or overlapping channel filters are necessary. It is not clear why aspect 1 discusses non-collocated scenarios only.
Aspect 2: in order to guarantee performance and co-existence, new channel filters would be needed for UE.
Aspect 3: in case no new dedicated channel filter is assumed, performance needs to be clarified. See further details on proposed simulations/analysis in R4-2119229, 4); to verify what ACI and in-band blocking performance is achieved as well as how much guard band would be needed to meet TS 38.101-1 ACI and in-band blocking requirements.
As a recommended WF, we propose to include simulations/analysis as proposed in R4-2119229.

	Intel
	Aspect 2: Wider CBW has been developed with the assumption of no new UE RX channel filters.  Some potential ACS performance loss has been noted as an acceptable trade-off.
Aspect 1: For gNB filters, this SID has not explicitly focused on all the details of a BS TX solution, it is left up to implementation and the issue spans all of the proposed methods not just Next Wider CBW.  Previous proposals have included BS Next Wider CBW or BS Overlapping CBW.  For the case of software defined BS, simply defining new CBW filters may be most straightforward.  

	China Telecom
	Aspect 1: Agree. 
Aspect 2: Not preferred. The introduction of new channel filter for UE means that new channel is defined for UE. However, for all considered solutions, new (dedicated) channel filters (e.g. non-integer-multiples of 5MHz) are not considered for the UE in this SID.

	Apple
	For aspect 2, it is not clear which "channel filters" we are referring to. If it is analogue filter, then yes, no new channel filers are assumed because the is the HW component. If it is the digital filter, then it is a question of the UE implementation and whether it can/will adapt the digital filter to the actual bandwidth as indicated by the bandwidth part configuration.
For aspect 3, it is obviously the case that final performance will decline if UE uses next larger channel analogue/digital filters, and if there is a strong blocker right next to the wanted signal. 

	Qualcomm
	Aspect 1: Will depend on the implementation. Our understanding is that solutions should strive to avoid use of new channel filters
Aspect 2: Disagree. use of new channel filters should be out of scope. this would be same as defining a new UE CHBW
Aspect 3: Agree to some extent. There would be performance impact but it depends on certain factors.

	Skyworks 
	For Aspect 1 In any case nothing prevents the BS to use two overlapping smaller CBW and the UE to use WiderCBW for non-collocated scenarios. 
Aspect 2: there is no need for new RF channel filter even in a non-collocated case this is just a limited ACS performance.
Aspect 3: There are input of how the UE performance is without dedicated channel filter which is the agreed assumption.

	Ericsson
	Aspect 1 and 2 shall be considered and can be documented as part of limitations on widerCBW approach method.


 
Sub topic 2-2: IrregularCBW, smallerCBW placement with respect to WiderCBW
	Company
	Comments

	XXX
	Issue 2-2: channel bandwidth alignment


	Huawei
	Option 4

	ZTE
	Option 3 if following the same asymmetric UL/DL operation defined already in specs.

	Nokia
	Option 4 but certain restrictions (RB grid, carrier centered at a multiple of 100kHz, minimum guard band to be met, etc.) would need to be taken into account.
We do not think network needs to provide assistance to the UE on the blocker; network can choose favorable asymmetric placement, some UEs would be also aware when exposed to blocker(s).

	Intel
	Option 5 – The network shall provide assistance to locate the left, right or center.  The RAN1 LS response indicates that would network signaling, behavior would be unpredictable.

	China Telecom
	As stated in Issue2-1, if new BS filter is introduced for non-collocated scenario, WiderCBW approach should be applicable to both non-collocated and non-collocated cases. Therefore, as proposed in R4-2111744, in the case of there are adjacent channels on both sides of the irregular channel, it may be better to align the Centre of the larger channel bandwidth and the irregular channel bandwidth as shown in the figure below.
[image: 表格

描述已自动生成]
In the case where only single adjacent channel exists, UE channel filter may be shifted to left or right assisted by NW as is shown in the figure below.
[image: 图示, 表格

中度可信度描述已自动生成]
In both scenarios, the NW shall adjust available PRBs by means of scheduling of UE.
So, we would recommend adding Option 6.
Option 6: UE channel bandwidth can be shifted right or left under the assistance of NW. Also, the available PRBs can be adjusted by means of scheduling.

	Apple
	Option 4. It is up to the network how the channel is configured and which RBs are blanked.

	Qualcomm
	None of these options, it should be entirely up to the base station implementation, will depend on the adjacent systems. Option 5 should be out of scope, in our view.

	Skyworks
	Issue 2-2: placement should be left to implementation and as an enhancement be driven by the BS. There are multiple cases:
IrregularCBW channel has two adjacent channels: default is that WiderCBW center is approximately (depends on NRB and GB) aligned with center of IrregularCBW. BS could move WiderCBW position depending on adjacent channel interference or co-location.
IrregularCBW channel is at a band edge: WiderCBW opposite edge to band edge is approximately aligned with the corresponding IrregularCBW edge. The widerCBW can then benefits from RF filter help.
In general we would support option 5 as it can optimize the widerCBW placement. The question is whether this assistance is static or dynamic

	Ericsson
	Option 4   If companies require documentation of findings can be captured in TR.


 
Sub topic 2-3: Channel Raster Alignment
	Company
	Comments

	XXX
	Issue 2-3: NRB values


	ZTE
	Of all three options listed, Option 2 and 3 do not apply because the WiderCBW is applicable for DL only. For UL, it uses SmallerCBW and it is enough for UL to follow existing SU values.

	Nokia
	Option 1

	Intel
	Perhaps this question is not clear.   The existing initial access procedure already handles alignment of odd and even NRB to raster during the initial access procedure.  

	China Telecom
	Option 1. We do not see the need for the alignment of PRB between UL and DL carrier. In our understanding, the current spec requires to align the frequency centre of UL&DL BWP pair. There is no requirement of aligning the PRB between UL&DL BWPs.

	Huawei
	NRB should be defined  in the specification, so option 1 may make it not a general solution.

	Apple
	None of the options listed. Channel raster will not change depending on the number of the RBs scheduled or blanked, so it is not clear why channel raster is linked to the number of RBs and would the channel raster change if the number of (scheduled) RBs changes. Perhaps the whole question and the issue was wrongly formulated.

	Qualcomm
	We do not understand this question. Nrb has nothing to do with the position on the raster. it depends on the needed guardband



Sub topic 2-4: n12 and n85
	Company
	Comments

	XXX
	Issue 2-4: UE configuration beyond operating band
Issue 2-5: Asymmetric UL/DL


	ZTE
	Issue 2-4: UE configuration beyond operating band
Aspect 1 and 4 are fine.


	Nokia
	Agree with Aspect 1.
Aspects 2/3 are not clear since n85 capable UE can be also n12 capable, etc. From RAN2 point of view, UE can camp on a cell if it supports 1) the frequency band (broadcast in SIB1) and (if included) at least one of the broadcast NS-values, 2) the initial BWP size (based on SIB1) and 3) channel bandwidth (CBW) size that is within the SIB1 CBW and contains the initial BWP. Therefore, UEs supporting band n12 but not band n85 will not access a cell unless the cell advertises it is band n12 cell (which is not possible if the frequencies contained do not fit within band n12 frequency range).
Would aspect 4 be restricted to UEs that have new irregular BW capability?

	Intel 
	Issue 2-4: UE configuration beyond operating band
It is not clear what the issue is

	T-Mobile USA
	Issue 2-4: UE configuration beyond operating band
Aspect 1: We would reword as follows: (In general irrespective of n85 and n12 question) UE specific CBW and the CBW broadcast in the SIB shall be contained within the BS CBW and UEs cannot be expected to support carriers that extend beyond edge of operating band.
Aspect 2 and Aspect 3: We don’t understand what these are tying to say. n12 is a subset of n85 so any n85 capable UE will also be n12 capable. ON the other hand, and n12 UE may not be n85 capable.
Aspect 4: If we change or omit Note 1 there will be backward compatibility issues because legacy UEs will have been designed before Note 1 was changed or deleted. 
Our conclusion is that for the wider CBW approach if an operator wants to use n85 for in the bottom 6 MHz of the band it will not be compatible with UEs that support n12 but not n85. So all of the UEs would have to be n85 capable UEs with this approach. We don’t see any reason to pursue the n85/n12 sharing issue further for the wider CBW approach. 
Issue 2-5: Asymmetric UL/DL
It is unfortunate that no one has commented on Issue 2-5. We think it is important to know if it is the carrier bandwidth in the SIB or the bandwidth part that makes an uplink/downlink configuration symmetric or asymmetric. Since the assumption has been that the next wider channel BW will be used on the downlink and the narrower channel BW is used on the uplink we think that asymmetric carrier configurations will be crucial for the wider CBW approach. Given that most bands don’t have asymmetric BCSs defined, we think that this could impact the compatibility of this approach with existing UEs, even if the existing UEs are given symmetric BWPs. 

	China Telecom
	Issue 2-5: Asymmetric UL/DL
Agree. In our understanding, an asymmetric carrier bandwidth configuration means that the carrier bandwidth for UL and DL is of different size.

	Apple
	Issue 2-4: UE configuration beyond operating band
Aspect 1 and Aspect 4. This should be checked further whether it is possible to configure the carrier that goes beyond the band edges if the bandwidth part will be anyway restricted to the actual spectrum block. 
Issue 2-5: Asymmetric UL/DL
At least our understanding is that asymmetric DL/UL configuration is supported and already captured in RAN4 specs. That was also confirmed by the RAN1 LS with references to the RAN4 specifications. So, which aspect is not clear? 

	Qualcomm
	Issue 2-4: We agree with aspect 1.
Issue 2-5: WE agree that it will depend on the SIB configuration but we have to further discuss if asymmetric would be supported in practice.

	Skyworks
	Issue2-4: 
I’m not sure how we should treat Aspect 1, as, in reality, widerCBW is a conceptual channel BW with a BWP than only coincides with the BS CBW. The only real CBW is the Irregular BW in the end.
Aspect 2 and 3: is there an issue if the irregularCBW is contained within n12? Then the additional n85 1MHz is ignored? Is there a different IrregularCBW request for n12 and n85?
Issue 2-5: our understanding is asymmetric UL/DL carrier bandwidth configuration in the SIB is what determines if the configuration is symmetric or not symmetric

	Ericsson
	Issue 2-4:
Aspect 1: when the UE-dedicated BW (locating the UE channel filter) was specified there was no restriction on location of the filter. There is no restriction in the 38.331. From an implementation perspective it makes sense that the UE channel filter should be located within the operating band, but no restriction that it has to be contained within the carrierBandwidth (as set by the gNB).
Aspect 2 and 3 are not clear: this presumably pertains to operation in the lower part of the n85 band using a 6 MHz irregular bandwidth. If so, then for n12 a carrier grid cannot be configured below the n12 lower band edge.
For regular bandwidths both n12 and n85 can be indicated in a cell
Issue 2-5:
It is our understanding that asymmetric UL/DL is defined on band by band basis.  So this should not be an issue if bands considering irregularBW have been included



Sub topic 2-5: RAN1 LS Reply
	Company
	Comments

	XXX
	Issue 2-6: UE Capability Signaling


	Huawei
	Option 3

	ZTE
	Option 3, we can wait.

	Nokia
	Option 3

	Intel
	Option 1 – UE Capability for Next Wider CBW should be added  such that: 
1)	UE is able to operate under wider CBW, when configured by the NW
2)	UE is able to adjust RX filter based on network assistance

	China Telecom
	Option 3 is OK with us while our understanding is that existing signalling can support the BWP placement and no new signalling is needed.

	Apple
	We can wait for the response from RAN2 (as proposed in Option 3). Nevertheless, Option 2 is up to the network implementation. Intention behind Option 1 can be clarified further, but this issue is more relevant for the normative phase because some solutions will anyway need capability signalling.

	Qualcomm
	We do not understand the proposal. The UE will place the CBW depending on the signaling. what else is needed?

	Ericsson
	Option 3.  However Option 1 is also OK so long as an editor’s note is included to ensure any updates can be made based upon RAN2 LS reply




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

	R4-2117954
	Nokia: "the actual allocation is limited to the smaller bandwidth through the corresponding signalling of the bandwidth part" – confirmation from chipset vendors is welcome about whether all legacy UEs support that or whether only currently specified transmission BWs are supported for the BWPs. The simulations do neither show the performance degradation in terms of error rate or throughput curves compared with today's operation nor the guard band size that would be needed to prevent a degradation. Hence further study is needed (see proposed simulation assumptions in R4-2119229) and the proposed deletion of text near the top of page 2 is premature.Company A

	
	Company BHuawei: the simulation on performance degradation might be needed.

	
	Apple: 
@Nokia: Yes, we agree that more simulations/measurements are needed to quantify the actual performance degradation and/or ACS level, at which the required performance can be maintained. This can be captured as an action point, and we hope to bring the corresponding data for the next meeting. 

	
	Qualcomm: We do not see the point of this TP since it is making some implementation assumptions that have never been discussed, much less agreed. This could be misleading to any reader. The SI should focus on solutions that do not have new channel filters, in our view this includes the digital filters that the TP talks about. Having a filter flexible to RB granularity or even 1MHz seems like a very big stretch. Also, the simulation results for the C/I depend on the filter design, there is no mention of what assumptions are used for these filters. This information can be misleading, we do not see the point of including this even as an example.
To Nokia: there are no tests today for BWPs with a different size other than the defined CBWs so default assumption should be that they are not supported.

	R4-2119229
	Company A

	
	Company B

	
	Apple: Changes are mostly Ok, they can be incorporated into a combined TP as a revision of R4-2117954.



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

	Sub-topic#2-1
	Tentative agreements:
Issue 2-1: WiderCBW applicability scenarios
It is common understanding that there is some performance impact if no dedicated filters are applied on UE or gNB side for widerCBW approach.  
Candidate options:
Issue 2-1: WiderCBW applicability scenarios
1) Document scenario limitations (e.g. collocated scenarios only) of the widerCBW approach without dedicated filters on UE/gNB.  
2) Document and agree the need for new dedicated channel filters are required for this method to be work.
Recommendations for 2nd round:
Now that there are some filter simulation results / analysis, there is a need to decide how to proceed given the results.  WF on WiderCBW. 

	Sub-topic#2-2
	Tentative agreements:
Issue 2-2: channel bandwidth alignment
Option 3: smallerCBW and widerCBW placed on lowest edge 

Option 4: Leave up to deployment when align left/right when co-located scenarios
Option 5: As an extension to Option 4 the network shall provide assistance to the UE on the blocker location and adjust available PRBs by means of scheduling of UE
Option 6: UE channel bandwidth can be shifted right or left under the assistance of NW. Also, the available PRBs can be adjusted by means of scheduling.
Recommendations for 2nd round:
It seems majority companies would prefer to leave this issue to implementation.  If the NW shall provide assistance to the UE with blocker location to adjust PRBs shall also be left up to implementation on gNB side.  
No further discussion on second round.  Capture moderators’ recommendations in WF on WiderCBW.

	Sub-topic#2-3
	Tentative agreements:
Issue 2-3: NRB values
It seems not a clear understanding on the need to apply any additional changes/information on channel raster aspects.
Candidate options:
Companies which view this as an issue can come back next meeting with more details.
Recommendations for 2nd round:
No further discussion on second round.  

	Sub-topic#2-4
	Tentative agreements:
Issue 2-4: UE configuration beyond operating band
Common understand on Aspect 1.  Capture Aspect 1 TR. 
Issue 2-5: Asymmetric UL/DL
This aspect is awaiting input from RAN2 reply LS.
Recommendations for 2nd round:
Issue 2-4: UE configuration beyond operating band
Update R4-2119229 (Nokia) to include Aspect 1 in TR.
Regarding Aspect 4, Limitations on n85/n12 sharing issue further for the wider CBW approach is agreed.  Interested companies are free to capture this aspect in TR next meeting if needed.
Issue 2-5: Asymmetric UL/DL
No further discussion in 2nd round.

	Sub-topic#2-5
	Tentative agreements:
Issue 2-6: UE Capability Signaling
Option 3.  
Recommendations for 2nd round:
Issue 2-6: UE Capability Signaling

No further discussion in 2nd round.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	[bookmark: _Hlk86935308]CR/TP number
	CRs/TPs Status update recommendation  

	R4-2117954XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”To be Revised

	R4-2119229
	Revise to include Aspect 1 from Sub-topic #2-4 Issue 2-4



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”.
Topic #3: Evaluation of Use of Overlapping UE Channel Bandwidths
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117869
	Huawei, HiSilicon
	Proposal 1: the minimum guard band should meet the next smaller channel bandwidth requirements.
Proposal 2: operating band unwanted emission is required for conformance testing and the existing limits can be reused.
Proposal 3: ACS is required for conformance testing and the existing limits for next smaller channel bandwidth should be used. As a basis of ACS requirements, the Reference sensitivity level need to be defined.

	R4-2117955
	Apple, Ericsson, Skyworks Solutions Inc.
	TP with corrections for overlapping channels from the network perspective
Moderator: Companies are encouraged to provide their comments in Clause 3.3.2 in Email Summary

	R4-2117870
	Huawei, HiSilicon
	Proposal：
· 38.104
· For BS RF requirements to 38.104, the proposals in [3] apply for the approach.
· 38.101
· Include a statement that the solution requires UE support of intra-band non-contiguous CA
· Introduce a table to define DL irregular BW configuration for each irregular bandwidth
· FFS on the need of reference sensitivity and ACS requirement

	R4-2119230
	Nokia, Nokia Shanghai Bell
	TP to TR 38.844: on the use of overlapping channel bandwidths from UE perspective
Moderator: Companies are encouraged to provide their comments in Clause 3.3.2 in Email Summary

	R4-2118596
	ZTE Wistron Telecom AB
	Proposal 1: RAN4 to consider the same set of parameters  for both overlapping CCs, and update the supported maximum data rate with an equivalent single CC with .
Proposal 2: Send an LS to RAN2 on the update.

	R4-2117871
	Huawei, HiSilicon
	Proposal:
· Common to 38.104 and 38.101
· Overlapping CA channel spacing need to be updated to consider channel raster, minimum guard band and RB alignment
· 38.104
· For BS RF requirements to 38.104, the proposals in [3] apply for the approach.
· 38.101
· Include a statement that the solution requires UE support of intra-band non-contiguous CA for the combination.
· FFS on the need of reference sensitivity and ACS requirement

	R4-2118778
	Ericsson
	TP to TR 38.844: Overlapping CBW from UE perspective utilizing intra-band CA approach
Moderator: Companies are encouraged to provide their comments in Clause 3.3.2 in Email Summary



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1: Minimum guardband for irregularCBW
Sub-topic description: How to define guardbands for irregular CBW to base emissions and ACS requirements
Open issues and candidate options before e-meeting:
Issue 3-1: Define minimum guardbands needed for requirement definitions
· Proposals
· Option 1: Define the guardbands applying on a channel bandwidth range (5 MHz granularity)
· Option 2: existing limits for next smaller channel bandwidth should be used
· Recommended WF
· TBA

Sub-topic 3-2: Combined UE CBW approach (One cell)
Sub-topic description: Further details to discuss and capture for UE CBW approach (One cell) 
Open issues and candidate options before e-meeting:
Issue 3-2: BS RF requirements
· Proposals
· Option 1: single minimum subset of RF requirements for BS irregular channel bandwidth applies to all the solutions being discussed for overlapping UE channel bandwidth
· Option 2: TBA
· Recommended WF
· TBA

Issue 3-3: UE RF requirements
· Proposals
· Option 1: Include a statement that the solution requires UE support of intra-band non-contiguous CA
· Option 2: Introduce a table to define DL irregular BW configuration for each irregular bandwidth
· Option 3: FFS on the need of reference sensitivity and ACS requirement
· Recommended WF
· TBA

Sub-topic 3-3: Overlapping CA approach (two cells)
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 3-4: BS RF requirements
· Proposals
· Option 1: Overlapping CA channel spacing need to be updated to consider channel raster, minimum guard band and RB alignment
· Option 2: single minimum subset of RF requirements for BS irregular channel bandwidth applies to all the solutions being discussed for overlapping UE channel bandwidth
· Recommended WF
· TBA
· 
Issue 3-5: UE RF requirements
· Proposals
· Option 1: Include a statement that the solution requires UE support of intra-band non-contiguous CA for the combination.
· Option 2: FFS on the need of reference sensitivity and ACS requirement

· Recommended WF
· TBA
· 

Sub-topic 3-4: RAN2 Specification Impacts for overlapping CA
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 3-6: RAN2 Impacts
· Proposals
· Option 1: RAN4 to consider the same set of parameters  for both overlapping CCs, and update the supported maximum data rate with an equivalent single CC with .
· Option 2: Send LS to RAN2 to update
· Option 3: Wait for reply LS from RAN2 without update
· Recommended WF
· TBA
Companies views’ collection for 1st round 
Open issues 
Sub topic 3-1 Minimum guardband for irregularCBW
	Company
	Comments

	XXX
	Issue 3-1: Define minimum guardbands needed for requirement definitions


	Huawei
	Option 2

	ZTE
	Option 2 under the general assumption.

	Nokia
	Option 2 (as mentioned in the TR already) which would clearly define the size and position of the guard band to allow for an unambiguous placement of the overlapping channel filters and thus prevents problems with OBUE, ACS or in-band blocking.

	Intel
	Option 2 – existing limits for next smaller CBW should be used

	Apple
	The question is not clear, but our understanding is that Option 2 has been assumed in the existing discussions.

	Qualcomm
	Option 2. defining anything new basically means introducing a new CBW.

	Skyworks
	Option 2 was always the assumption


 
Sub topic 3-2:  Combined UE CBW approach (One cell)
	Company
	Comments

	XXX
	Issue 3-2: BS RF requirements

Issue 3-3: UE RF requirements


	Huawei
	Issue 3-2: BS RF requirements
Option 1, one set of requirements can apply.
Issue 3-3: UE RF requirements
ok to option 1 and 2

	ZTE
	Issue 3-2: BS RF requirements
In general Option 1 is fine.
Issue 3-3: UE RF requirements
Option 2 and 3.

	Nokia
	Issue 3-2: BS RF requirements
Option 1, it is already captured in the TR, Clause 6.4.2
Issue 3-3: UE RF requirements
UE may benefit from supporting intra-band non-contiguous CA but what is required is the split of the irregular BW into two sets of PRBs (received by the same antenna) that may be filtered through the next smaller BW after which the signal is combined at baseband as a single carrier. This is reflected in proposed TP (R4-2119230).

	Intel
	Issue 3-2: Option 1 – a single set of RF requirements can apply to all Overlapping methods
Issue 3-3: Option 1 – The method requires UE to have 2 LO

	Apple
	Issue 3-2: BS RF requirements
Irrespective of which overlapping solution we consider, it makes more sense to cater for the common set of requirements. However, this is a premature question to answer because we still need to clarify more fundamental design issues.
Issue 3-3: UE RF requirements
There are still open questions for the UE design and architectural assumptions, so it is a bit premature to raise this issue.

	Qualcomm
	Issue 3-2: Option 1
Issue 3-3: These options are not exclusive and we do not understand the connection between them. For Option 1, support of intra-band NC CA is not necessary. Theoretically, this solution can be implemented anyway. Option 2 is close to defining a new CBW so should be out of scope. What is the point of having an option with FFS?

	Skyworks
	Issue 3-3: the method may at least needs 2LO and 4BB path in LB which is not usual as LB-LB combinations are not implemented in many phones yet.

	Ericsson
	Issue 3-2: Option 1 
Issue 3-3:  Option 3. Option 1 would not be enough, a new capability would be needed. 


 
Sub topic 3-3:  Combined UE CBW approach (two cells)
	Company
	Comments

	XXX
	Issue 3-4: BS RF requirements

Issue 3-5: UE RF requirements


	Huawei
	Issue 3-4: BS RF requirements
ok to option 1 and 2
Issue 3-5: UE RF requirements
ok to option 1

	ZTE
	Issue 3-4: BS RF requirements
Option 2 preferred.
Issue 3-5: UE RF requirements
Option 2 – a single minimum set of RF requirements applies to all solutions

	Nokia
	Issue 3-4: BS RF requirements
Both options are fine

	Intel
	Issue 3-5:  Option 1 – Include a statement that the solution requires UE support

	Apple
	Issue 3-4: BS RF requirements
Same comment as above. Irrespective of which overlapping solution we consider, it makes more sense to cater for the common set of requirements. However, this is a premature question to answer because we still need to clarify more fundamental design issues.
Issue 3-3: UE RF requirements
There are still open questions for the technical details of this method, so it is a bit premature to raise this issue.

	Qualcomm
	Issue 3-4: Again, these options are not exclusive. Both options could be taken
Issue 3-5: Again, options are not exclusive. Depending on how this CA would be defined(if defined), this might be required or not. In our understanding the current requirements would apply.

	Skyworks
	Issue 3-5: as for above Option 1 with NRB is sufficient to cover all cases and calculate REFSENS…and most requirements are equation based in DL.

	Ericsson
	Issue 3-4:  In general Option 2 can be used for all methods since a subset of regulatory requirements such as SEM would need to be met.  This subset of requirements needs to be captured in RAN4 section of TR.  What is the agreed subset of requirements for irregular bandwidths
Issue 3-5: Option 3. Option 1 would not be enough, a new capability would be needed.



Sub topic 3-4:  RAN2 Specification Impacts for overlapping CA
	Company
	Comments

	XXX
	Issue 3-6: RAN2 Impacts


	Huawei
	Option 3

	ZTE
	Option 1 and Option 2.

	Qualcomm
	Option 3. what was the point of sending the LS in the first place?

	Ericsson
	Option 3



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

	R4-2117955
	Intel – The wording of this TP is still unclear.  It is not obvious to the uniformed reader that the two overlapping carriers are utilizing different UEs.  Figure 6.2.1.1-1 could be misleading to many that these are separate BWP not separate UE.
Further, table 6.2.1.2-1,2 claims high utilization, but this is only high for the network.  Each UE is unable to utilize the full spectrum.  The table should clearly label this as “network utilization”.Company A

	
	Company B

	
	Apple
@Intel: Good point on 6.2.1.2-1,2, we can add a NOTE saying that it is from the network/system perspective, but an individual UE will have fewer RBs. This is already captured in the text, but we can make it more explicit in in the tables.

	R4-2119230
	Intel – The proposed architecture looks feasible, yet it is implementation specific.  Many UE vendors may prefer not to change their existing, proven architecture to support this method.Company A

	
	Company B

	
	Apple: 
Why figures with exemplary UE architectures are not included into the TP?
In section 6.2.2.2, we need to add a clarification or the NOTE that carrier bandwidth of 36 PRB is not a standard channel bandwidth as per existing TS 38.101-1. As a consequence, it will not be clear which regulatory requirements should be applied, e.g. A-MPR, because they are defined only for standard carrier bandwidth. It should also clarified where it is signalled that there are two RF carriers and where the split is done. 
SU table from 6.3 can be moved to the main section to logically align structures of all solutions.

	
	Qualcomm: the signaling part still implies that configured BWP is larger than the configured CBW which in our understanding doesn’t work currently.

	
	Ericsson: In general this TP is ok, but for consistency we should add the same editorial note we have for other methods awaiting feedback from RAN2 LS:
Editor’s note: Signalling aspects to be updated once LS from RAN1/2 is received.  The text above is current RAN4 understanding.

	[bookmark: _Hlk86938687]R4-2118778
	Intel – If possible, it would be helpful to add an indication of the time required to setup two CSI-RS measurements.  If multiple sets of handshakes to upper network layers are required, this could be approximated and added to the TP.Company A

	
	Company B

	
	



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

	Sub-topic#3-1
	Tentative agreements:
Issue 3-1: Define minimum guardbands needed for requirement definitions
Option 2: existing limits for next smaller channel bandwidth should be used


Candidate options:
Recommendations for 2nd round:
Issue 3-1: Define minimum guardbands needed for requirement definitions
No further discussion in 2nd round

	Sub-topic#3-2
	Tentative agreements:
Issue 3-2: BS RF requirements
Option 1
Issue 3-3: UE RF requirements
No agreement. 
Recommendations for 2nd round:
Issue 3-2: BS RF requirements
Capture tentative agreements in WF on Overlapping UE CBW Approach
Issue 3-3: UE RF requirements
Companies are to propose solutions on how to capture UE RF requirements for this approach (UE CBW one cell) in WF on Overlapping UE CBW Approach

	Sub-topic#3-3
	Tentative agreements:
Issue 3-4: BS RF requirements
Option 2: single minimum subset of RF requirements for BS irregular channel bandwidth applies to all the solutions being discussed for overlapping UE channel bandwidth
Issue 3-5: UE RF requirements
Option 1 seems agreeable.
Recommendations for 2nd round:
Issue 3-4: BS RF requirements
Capture agreement in WF on Overlapping UE CBW Approach
Issue 3-5: UE RF requirements
Include Option 1 WF on Overlapping UE CBW Approach

	Sub-topic#3-4
	Tentative agreements:
Issue 3-6: RAN2 Impacts
Option 3.  
Recommendations for 2nd round:
Issue 3-6: RAN2 Impacts
No further discussion in 2nd round




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

	R4-2117955XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”To be revised with input from collected comments

	R4-2119230
	To be revised with input from collected comments

	R4-2118778
	To be revised with input from collected comments



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”.

Topic #4: Overall Method Comparisons
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2119182
	Ericsson
	Proposal 1: Add the comparison matrix to TR38.844 in the coming meeting

	R4-2117872
	Huawei, HiSilicon
	Proposal: it is proposed to adopt the combination of option 4 and 2 to address operator’s request on licensed spectrum that is not aligned with existing NR channel bandwidths.

	R4-2118047
	Intel Corporation
	Observation 1: Overlapping CA have the highest SU and no ACS issue, yet it will require further RAN1,2 study to evaluate needed additional signalling.
Observation 2: The Overlapping CBW from the Network and UE perspective offers the highest SU and no issues with ACS, yet the signalling complexity would require RAN1 involvement to study and develop required signalling and RAN1 has no plans to do this.
Observation 3: Overlapping CBW from the Network Perspective requires definition of no additional signalling but only allows full SU for the Network, the UE can’t use the full spectrum and therefore has the method has lower overall SU.
Observation 4: The Next Larger CBW method offers a high SU, but has the drawback of ACS degradation, yet with minor additional signalling this method may be the best compromise between the competing issues.

	R4-2119103
	Qualcomm Incorporated
	Observation 1: The schemes with larger channel BW and Overlapping UE channel BW from network perspective are the simplest (already supported). The combined UE CBW is the most complicated to support.
Observation 2: Schemes 3 and 4 will offer the highest UE throughput, however the absolute gain is very small as the maximum additional usable spectrum is 4MHz/UE. An eMBB UE supporting multiple bands can use a spare RF chain in a wider channel.
Observation 3. Schemes 3 and 4 require the use of CA capable hardware, this will not be supported by lower cost UEs such as RedCap.
Observation 4. all schemes enable the use of the entire spectrum holding through statistical multiplexing. Scheme 4 might offer slightly higher capacity(few percent maximum) than Schemes 1, 2 and 3 but only when many UEs would implement this scheme.



Companies views’ collection for 1st round 
Open issues 
Companies are encouraged to capture their comments on each contribution’s view on evaluation matrix interpretation.
	Tdoc number
	Comments

	R4-2119182
	Nokia: In general large number of updates are needed, also summary shall be consistent for all methods (e.g. for some methods BS requirements are mentioned while for others only BS emissions requirements)!

First of all, SU is the essential part of the conclusion and needs to be added for all proposed methods. "it has been shown in various contribution that sufficient SU is reached for all methods" is questionable – SU values for widerCHBW were proposed, but for widerCHBW, is not self-evident that the resulting guard band is sufficiently large to guarantee the co-existence and performance.

Certain assumptions have been made on RAN1/2 details despite RAN4 is waiting for RAN2 LS (while RAN1 is already clear on limited impact/restrictions).

In 5), “possible degradation in performance” is not clear, perhaps it is related to some suboptimum implementations?

“new RAN4 performance requirements” shall be addressed in 9) (not 5)) and for all methods.

For 8), text should be added that the next narrower CBW cannot be used for irregular BWs <30 MHz at 15 kHz SCS, 100 kHz channel raster, because the odd/even difference in the number of RBs between the narrower and wider CBW causes an incompatible PRB grid. This means that there is no clear fallback option to stabilize the radio link in the presence of very strong interference, and this could even be a showstopper for using this method with legacy UEs.

For 10), could you clarify why new filters would have low implementation complexity?

Finally, it is too early to include such table in TR before further details are provided, e.g. requested simulations to quantify the performance degradation of wider CHBW by ACS/blocking.Company A

	
	Intel – We object to removing SU from the table.  SU should be one of the primary comparisons between the methods.  Low SU in the UE is the primary drawback of the Overlapping UE CBW method, this point should not be hidden so that we can have a fair comparison.
Agree that tables should be combined after RAN2 LS response before adding to 38.844
Overall, the table is a little difficult to read.  If possible, it would be better to relocate longer sentences to footnotes so that the comparisons within the table are easy to visualize.  For example, R4-2117872 is a good format.Company B

	
	Huawei: we think the comparison should be based on the TPs for 38.844

	
	Qualcomm: We fully support to have this information in the TR, it could also be in a different form but the table seems like a good idea. It would still be useful to have the SU to show the actual differences(and the fact that they are very small) It might be good to have a row with the actual overhead comparison (in percentage) also.

	R4-2117872
	Intel – Agree with many points.  Row #4, “UE Supports overall spectrum in DL” is a good addition.  The filter discussion in the table row “Pros” is limited to the smaller CBWs, it might be nice to generalize these statements to any CBW including >20MHz.Company A
Huawei: to Intel, in the table we take 13 MHz as an example.

	
	Company B

	
	Qualcomm: this table is too simplistic to get a good picture. What is the point of the proposals? We are in the SI discussion.

	R4-2118047
	Nokia: For observation 1, signalling overhead shall be taken into account which may lower efficiency for some methods.
For “spectral utilization” for overlapping channel BWs, PRB grid alignment is required. However, the additional RF carrier need not be on 100kHz grid which can increase SU further.
For “feasibility of required additional signalling”, RAN1’s answer refers to a question about a suboptimum UE implementation which Nokia did not promote. Concluding from RAN1's answer on issues with RAN1 specifications for this candidate solution would be a misunderstanding, whereas concluding on restrictions w.r.t. the UE implementation would make sense.
“Performance” part for wider CHBW with Rel-15 UEs may suffer from mismatch between transmitted and received TRS (CSI-RS) size – this should be investigated for the irregular BWs <10MHz.
“Based on the RAN1 response, this method will work with legacy UEs when the CC will be centred within the CBW and there is no unambiguity that would require a new type of signalling” – did RAN1 require centering within the CBW?
Regarding observation 4, further analysis are requested with respect to performance degradation and guaranteed co-existence – SU numbers are therefore questionable. Furthermore, BS complexity impact due to new channel filters shall be addressed as well.Company A

	
	Company B

	
	Qualcomm: for the SU, we think we should an actual comparison of numbers. Highest, High and Medium is misleading because the actual difference in percentage is very small. How much each UE can use is also different. There is also no mention of the implementation complexity which would be a major factor in deciding which method to adopt.

	R4-2119103
	Intel – Agree with all of the observations in general.  For Obs 1, based on the RAN1 LS, the larger channel BW method may require minor signaling, so it may not be already fully supported.  For Obs 2, UE CBW=9MHz seems considerably better than UE CBW=5MHz, even though only additional 4MHz, so perhaps the absolute gain is of value.   Company A

	
	Company B

	
	



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

	Sub-tTopic#14
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Authors of contributions are to take comments into account for next meeting and are encouraged to bring TP towards TR with evaluation of each method.  
Companies may continue to provide any additional comments to help further the work next meeting on such an evaluation matrix.



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on …WF on widerCBW approach
	YYYEricsson
	Capture output of discussions of 
Sub-topic #2-1 Issue 2-1
Sub-topic #2-2 Issue 2-2


	WF on overlapping channel approachLS on …
	Huawei, HiSiliconZZZ
	Capture output of discussions of 
Sub-topic #3-2 Issue 3-3
Sub-topic #3-3 Issue 3-4, 3-5To: RAN_X; Cc: RAN_Y

	TP to TR 38.844 Section 6.3.2
	MediaTek
	Capture agreement on: 
Sub-topic #1-1 Issue1-2
Sub-topic #1-2 Issue1-3
Sub-topic #1-3 Issue 1-4



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-211xxxxR4-2118777
	draft TR 38.844 v0.0.5CR on …
	XXXEricsson
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2119181
	TR update for removal of n29
	Ericsson
	Noted
	No consensus

	R4-2117954
	TP with further information on UE channel filter assumptions
	Apple, Skyworks Solutions Inc
	Revise
	Can companies concerns be addressed by revision for agreement?

	R4-2119229
	TP to TR 38.844: on remaining issues for wider channel bandwidth
	Nokia, Nokia Shanghai Bell
	Revise
	Include agreements from first round:
Aspect 1 from Sub-topic #2-4 Issue 2-4

	R4-2117955
	TP with corrections for overlapping channels from the network perspective
	Apple, Ericsson, Skyworks Solutions Inc.
	Revise
	Can companies concerns be addressed by revision for agreement?

	R4-2119230
	TP to TR 38.844: on the use of overlapping channel bandwidths from UE perspective
	Nokia, Nokia Shanghai Bell
	Revise
	Can companies concerns be addressed by revision for agreement?

	R4-2118778
	TP to TR 38.844: Overlapping CBW from UE perspective utilizing intra-band CA approach
	Ericsson
	Revise
	Can companies concerns be addressed by revision for agreement?



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

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-211xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-211xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-211xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



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

	Nokia
	Iwo Angelow
	iwajlo.angelow@nokia.com

	T-Mobile USA
	Bill Shvodian
	bill.shvodian@t-mobile.com

	Qualcomm
	Valentin Gherghiu
	vgheorgh@qti.qualcomm.com



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