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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 	
· Overall Method Comparison
	
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 Updated TR
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2201485
	Ericsson
	draft TR 38.844 v0.0.6
Updated draft TR after RAN4#101-e



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

	R4-2201485
	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
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



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

	R4-2201485
	Agreeable



Topic closed after 1st round.
Discussion on 2nd round (if applicable)


Topic #2: Evaluation of use of larger channel bandwidths than 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

	R4-2200913
	China Telecom
	Proposal 1: It is important to support non-collocated scenario for widerCBW approach.
Proposal 2: In non-collocated scenario for widerCBW approach, the following two ways can be used together to resolve the co-existence issue:
· 1: introduce new BS CBW with new dedicated BS filter, and using two overlapping filters is not precluded and up to BS implementation
· 2: proper configuration of CBW shift of UE, scheduling and adjusting the number of available PRBs
Proposal 3: In terms of co-existence issue during the initial access for the wider CBW approach, smaller channel bandwidth can be used for initial access and wider channel bandwidth can be configured after UE gets RRC_CONNECTED. 
Proposal 4: the placement of channel bandwidth should follow the principles:
· Rule 1: widerCBW and smallerCBW should be on the channel raster.
· Rule 2: Without breaking rule 1, the PRB grid of widerCBW and irregular CBW should be aligned.
· Rule 3: Without breaking rule 1 and 2, a very asymmetric placement of the widerCBW may be needed to relieve the interference.
Proposal 5: Following the above principles, the carrier offset between DL and UL is a multiple of 900 kHz for 15 kHz SCS when the number of PRB for DL is even but the number of PRB for UL is odd.
Proposal 6: Update the NOTE 1 in TS 38.101-1 Table 5.4.2.3-1 to support the operation beyond the operating band while the part of the spectrum actually used is still within the operating band in case of utilizing the irregular bandwidth.

	R4-2201509
	Huawei, HiSilicon
	Observation 1: Without introduction of new channel filters, WiderCHBW might not be applicable for non-collocated scenarios.
Observation 2: 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.
Proposal 1: it is propose to take option1 solution for applying the widerCBW solution.

	R4-2200911
	Apple
	Moderator: Companies are encouraged to provide their comments for TP in Clause 2.3.2 in Email Summary

	R4-2201486
	Ericsson
	Moderator: Companies are encouraged to provide their comments for TP in Clause 2.3.2 in Email Summary

	R4-2201795
	ZTE Wistron Telecom AB
	Observation 1: The UE behaviour is not specified for a carrier placed crossing the operating band border. 
Observation 2: BS RF requirement is specified in a band-centric way, and it requires more technical study if allowing a carrier crossing the operating band border.
Observation 3: It is always possible to find a placement to keep the virtual WiderCBW carrier within the concerned operating band.
Proposal 1: Keep the original Note 1 in 38.101-1 Table 5.4.2.3-1 untouched for the irregular bandwidth operation.

	R4-2201880
	Intel Corporation
	Observation 1: RAN2 to not supportive of using the Wider CBW method for legacy UEs outside of the NR band due to unclear behavior.   The Wider CBW method cannot be used for legacy UEs in case CBW is not fully contained in the NR band.
Observation 2: It is worth noting that RAN4 doesn’t intend to define RBs beyond the NR frequency band borders, but merely to allow the excess portion of the CBW filter to extend beyond the band borders.
Observation 3: RAN1 also raises concern about CBW being outside of the NR band borders.  However, beyond this limitation, and for BWP operating within the band borders, RAN1 states their specifications are compatible with the Wider CBW method.
Proposal 1: For new UEs, if the UE signals it is capable of placing its CBW filter beyond the band borders, then it is possible to for the NW to configure the UE to meet RAN1,2 specifications, and RAN4 needs to define this behavior.
Proposal 2: For legacy UEs, no new signalling is needed.  The NW can perform scheduling to avoid placement of the Wider CBW near the NR band edges. 
Proposal 3: New signaling can indicate to the NW that the UE is capable of utilizing the Wider CBW method is able to place its CBW filter beyond the NR band edges without issue.  RAN2 support of new signalling for the Wider CBW method will be needed for augmentation and adoption into the standard.
Proposal 4: New signaling can also indicate when the NW is aware of certain blockers located adjacent to the left or right of the operator.  The NW can signal to the UE to locate its CBW filter to the left, right or centered of the indicated BWP to reduce ACS degradation.

	R4-2201995
	Nokia, Nokia Shanghai Bell
	Observation 1: Currently available simulation results neither allow for assessing by how many dB the performance falls short of the current requirements which would indicate the restrictions of suitable deployment scenarios, nor do they show how much the used BW must be reduced to meet today's requirements.
Proposal 1: In order to evaluate the performance of wider CBW method, the following simulation requirements shall be considered:
•	Certain restrictions need to be taken into account once relevant scenarios are simulated/analyzed, e.g. exactly centering 35 RBs of an irregular BW of 7 MHz inside 52 RBs of 10 MHz is not possible because of the different RB grid due to the odd/even RB difference. The 10 MHz or 15 MHz wide carrier shall be centered at a multiple of 100 kHz, and the irregular bandwidth shall start and end at a multiple of 100 kHz.
•	The transmission bandwidth must be selected from the PRBs on the 10 or 15 MHz carrier's PRB grid in a way that meets the 10 or 15 MHz carrier's minimum guard band to the edges of the irregular bandwidth (there will always be at least one possibility to achieve that, but it may have an asymmetry).
•	The interferer shall be simulated on each side unless the side with the narrower guard band is the side where more PRBs are blanked – in that case, simulating on that worst case side should suffice.
•	Subcarrier orthogonality between the wanted signal and the adjacent channel interferer or blocker must be prevented, e.g. by a symbol rhythm offset of half a symbol period.
•	At least the irregular bandwidth cases of 6 MHz, 7 MHz and 11 MHz shall be included. For the 6 MHz case, both a Rel-15 UE and a UE supporting trs-AddBW-Set1 (cf. TS 38.214 subclause 5.1.6.1.1) shall be considered.
•	Two kinds of results shall be simulated:
-	What ACI (cf. TS 38.101-1 subclause 7.5) and in-band blocking performance (cf. TS 38.101-1 subclause 7.6.2) is achieved if the exemplary numbers of RBs from table 6.1.1.1 in the TP are used, i.e. 29 RBs for 6 MHz, 35 RBs for 7 MHz and 56 RBs for 11 MHz?
-	How much guard band would have to be spent to meet the ACI and in-band blocking requirements in TS 38.101-1?
Proposal 2: If selected scenarios are considered (e.g. co-location) for this method, those scenarios (e.g. co-location) should be analyzed and explained in detail, and any limitations as well as fallback mechanisms should be clarified.
Proposal 3: Since, as agreed in the SID, new (dedicated) channel filters are not prioritized for the gNB, TX channel filtering by overlapping channel filters in the gNB shall be accepted as one of the implementation options for supporting the irregular BW in the gNB DL.

	R4-2202046
	T-Mobile USA
	Moderator: Companies are encouraged to provide their comments for TP in Clause 2.3.2 in Email Summary

	R4- 2201882
	Intel Corporation
	Observation 2: The Next-larger CBW filter method can degrade ACLR in cases when the active RBs are aligned to the left or right edge of the Irregular CBW due to the BB image falling in the Adjacent channel.  However, centering the active RBs within the Irregular CBW does not degrade ACLR.

	R4-2201885
	Intel Corporation
	Moderator: Companies are encouraged to provide their comments for TP in Clause 2.3.2 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 2-1
Sub-topic description: Operation of UE channel filter beyond operating band.
Open issues and candidate options before e-meeting:
Issue 2-1: Update the NOTE 1 in TS 38.101-1 Table 5.4.2.3-1 to support the operation beyond the operating band
· Proposals
· Option 1: Propose changes to NOTE1 to allow for adopting to operate beyond operating bnad in case of operator irregular bandwidth
· Option 2: Document in TR 38.844 findings relating to this issue and leave for updates (if needed) for WI phase
· Option 3: Based upon RAN2 LS reply, the UE behaviour is unknown if configuration of channel bandwidth exceeds the frequency band borders and therefore new UE capability is needed to be added and thus only those UEs with the capability can be expected to utilize the widerCBW approach
· Option 4: For legacy UEs, no new signalling is needed.  The NW can perform scheduling to avoid placement of the Wider CBW up to (or as close as) to the band edge as possible.
· Option 5: New signalling is needed and can indicate to the NW that the UE is capable of utilizing the Wider CBW method is able to place its CBW filter beyond the NR band edges without issue.
· Recommended WF
· Option 2.  Document all findings into TR.
· Tentative Agreement: new UE capabilities, signalling is needed and can be defined during WI phase

Issue 2-2: WiderCBW filter placement
· Proposals
· Option 1: Keep with RAN4 #101-e meeting agreement:  Leave up to deployment when align lift/right when co-located scenarios
· Option 2: Use the following approach
· Rule 1: widerCBW and smallerCBW should be on the channel raster.
· Rule 2: Without breaking rule 1, the PRB grid of widerCBW and irregular CBW should be aligned.
· Rule 3: Without breaking rule 1 and 2, a very asymmetric placement of the widerCBW may be needed to relieve the interference.
· Option 3: Discuss specifics on (if needed) filter placement in WI phase
· Option 4: Centering the Irregular CBW active RBs within the widerCBW does not degrade ACLR, therefore considering only centering as the option
· Recommended WF
· Option 1 and 3 shall be considered

Sub-topic 2-2
Sub-topic description: Simulation assumptions and results 
Open issues and candidate options before e-meeting:
Issue 2-3: UE simulations for widerCBW approach
· Proposals
· Option 1: Following simulation parameters are required:
· Certain restrictions need to be taken into account once relevant scenarios are simulated/analyzed, e.g. exactly centering 35 RBs of an irregular BW of 7 MHz inside 52 RBs of 10 MHz is not possible because of the different RB grid due to the odd/even RB difference. The 10 MHz or 15 MHz wide carrier shall be centered at a multiple of 100 kHz, and the irregular bandwidth shall start and end at a multiple of 100 kHz.
· The transmission bandwidth must be selected from the PRBs on the 10 or 15 MHz carrier's PRB grid in a way that meets the 10 or 15 MHz carrier's minimum guard band to the edges of the irregular bandwidth (there will always be at least one possibility to achieve that, but it may have an asymmetry).
· The interferer shall be simulated on each side unless the side with the narrower guard band is the side where more PRBs are blanked – in that case, simulating on that worst case side should suffice.
· Subcarrier orthogonality between the wanted signal and the adjacent channel interferer or blocker must be prevented, e.g. by a symbol rhythm offset of half a symbol period.
· At least the irregular bandwidth cases of 6 MHz, 7 MHz and 11 MHz shall be included. For the 6 MHz case, both a Rel-15 UE and a UE supporting trs-AddBW-Set1 (cf. TS 38.214 subclause 5.1.6.1.1) shall be considered.
· Two kinds of results shall be simulated:
· What ACI (cf. TS 38.101-1 subclause 7.5) and in-band blocking performance (cf. TS 38.101-1 subclause 7.6.2) is achieved if the exemplary numbers of RBs from table 6.1.1.1 in the TP are used, i.e. 29 RBs for 6 MHz, 35 RBs for 7 MHz and 56 RBs for 11 MHz?
· How much guard band would have to be spent to meet the ACI and in-band blocking requirements in TS 38.101-1?
· Option 2: Agree to a subset of parameters from Option 1
· Option 3: No additional simulations are required
· Recommended WF
· WF on simulation parameters on widerCBW approach

Sub-topic 2-3
Sub-topic description: Fall back method(s) for widerCBW approach
Open issues and candidate options before e-meeting:
Issue 2-4: Fall back to smallerCBW scenarios
· Proposals
· Option 1: For initial access the smallerCBW shall be used for initial access during the widerCBW approach.  After initial access the widerCBW may be configured after UE gets RRC_CONNECTED
· Option 2: Fall back method must be in place as part of widerCBW approach
· Option 3: A fall back method is preformed using signalling between UE and NW in order to acknowledge threshold performance is not met.  As one example: 
· A fallback solution in this context refers to a reliable transmission method that operates in a smaller BW than the irregular BW and that the UE and the gNB (e,g., based on the UE's ACK/NACK messages) automatically choose if the DL based on widerCBW results in too large an error rate.
· Recommended WF
· Document all studied aspects (Option 1-3) in TR and agree further specification details to WI phase.

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

	T-Mobile USA
	Issue 2-1: Update the NOTE 1 in TS 38.101-1 Table 5.4.2.3-1 to support the operation beyond the operating band
Option 6: None of the above. We agree with ZTE’s comment in R4-2201795: There is no need to update the note. It it is unnecessary to configure the next wider channel bandwidth beyond the edge of the band. See R4-2202046 for details. 
Issue 2-2: WiderCBW filter placement
Option 1. In R4-2202046 we show how the widerCBW can be configured using the UE specific carrier bandwidth configuration for the downlink. 

	Huawei
	Issue 2-1: agree Option2 in general, but we should agree on the solution firstly.

	ZTE
	Issue 2-1: Update the NOTE 1 in TS 38.101-1 Table 5.4.2.3-1 to support the operation beyond the operating band 
None of the listed options. As seen in our paper R4-22-1795, there is no need to update this note. 
Issue 2-2: WiderCBW filter placement
This issue should be closed as compromised Option 1. If it is opened again, we would like to have our original proposal (Asymmetric operation of SmallerCBW/WiderCBW).

	Qualcomm
	Issue 2-1: this is a SI, we cannot do anything normative. only thing that can be done is to document in the TR what would be needed to enable a certain feature. Option 2 seems most feasible but we have to be clear on what exactly we are capturing in the TR.
Issue 2-2: RAN4 cannot have any kind of agreement on what to be discussed in WI since any WI approval has to be discussed in plenary. none of these options is ok, all we can do is just document a solution that would work.

	Nokia
	Issue 2-1: A removal of this note would require a capability signalling to distinguish new UEs with known behaviour from legacy UEs with unknown behaviour. This change cannot be used in idle mode since it needs to be compatible with legacy UEs. In connected mode, legacy and new UEs would have to be distinguished to command a channel that is partly outside of the operating band only to new UEs. At least the wider CBW's minimum guard band (see TS 38.101-1 table 5.3.3-1) should still apply between the edge of the operating band and the first used subcarrier.
Issue 2-2: For option 2, rule 2: it is not clear what the irregular CBW's PRB grid refers to. Perfectly symmetric placement is in several cases not possible at the targeted spectrum utilization if the WiderCBW shall be centred to a multiple of 100 kHz and the irregular spectrum begins and ends at multiples of 100 kHz.

	Ericsson
	Issue 2-1: Update the NOTE 1 in TS 38.101-1 Table 5.4.2.3-1 to support the operation beyond the operating band
Option 2 is preferred as this is a SI phase we should provide spec updates in WI phase (if / when needed)
Issue 2-2: WiderCBW filter placement
Option 1.  Different design considerations can be captured in TR, no need to continue to discuss.
Whether the a dedicated UE channel bandwidth can be configured outside an operating band should be a RAN4 matter, the RAN2 specification is more flexible.

	Intel
	Issue 2-1: Update the NOTE 1 in TS 38.101-1 Table 5.4.2.3-1 to support the operation beyond the operating band
Option 6:  None of the above.  The NW can avoid ever scheduling the UE CBW filter beyond the NR band edge.  This is further described in R4-2201795.
Issue 2-2: WiderCBW filter placement
Option 1: Leave up to deployment for the NW to avoid scheduling the UE CBW filter beyond the NR band edge.

	Apple
	Issue 2-1:
We support the moderator proposal to capture in the TR all findings related to existing restrictions and limitations. Changes, if needed, can be done later (e.g. during the WI phase). We also share view from Intel that the network has always the option of configuring the channel such that it does not go over the band boundaries.
Issue 2-2:
Option 1. For some reason we keep coming back to this point while it was concluded some time ago that it is up to the deployment and configuration.

	China Telecom
	Issue 2-1: Update the NOTE 1 in TS 38.101-1 Table 5.4.2.3-1 to support the operation beyond the operating band.
Option 2 is preferred. New UE capabilities and signalling may be needed which can be discussed in detail during WI phase.
Issue 2-2: WiderCBW filter placement
It’s OK to keep with RAN #101-e meeting agreement. Option 2 is a general rule for implementation.

	MediaTek
	2-1: 
Agree to Moderator recommendation.


 
Sub topic 2-2 
	Company
	Comments

	XXX
	Issue 2-3: UE simulations for widerCBW approach


	ZTE
	Issue 2-3: UE simulations for widerCBW approach
In our views, we need to clarify the purposes of these UE simulations, or what is the specs impact from these simulations before going to detailed simulation setup.

	Qualcomm
	Issue 2-3: the SI has to be finalized in the next meeting, there is no time to do any kind of simulations so only viable option is Option 3.

	Nokia
	Issue 2-3: option 1. As agreed in R4-2120010, the level of ACS/blocking degradation as well as overall performance need to be analysed for this method. Currently available simulation results neither allow for assessing by how many dB the performance falls short of the current requirements which would indicate the restrictions of suitable deployment scenarios, nor do they show how much the used BW must be reduced to meet today's requirements. Without further simulation results, this method cannot be concluded.

	Intel
	Issue 2-3: UE simulations for widerCBW approach
Option 2: Simulation requirements need further discussion before agreeing to such an extensive list and companies should agree if such simulations are feasible and justified in the remaining SI time.

	Apple
	Issue 2-3: UE simulations for widerCBW approach
Since the SI has to completed next meeting, we see no practical reason for agreeing simulation parameters. However, we do welcome companies brining the corresponding findings and results, which could be either based on simulations or actual ACS/blocking measurements. 

	MediaTek
	2-3: 
Please can Nokia clarify why “the irregular spectrum needs to begins and end at multiples of 100 kHz?


 
Sub topic 2-3 
	Company
	Comments

	
T-Mobile USA
	Issue 2-4: Fall back to smallerCBW scenarios
Option 1: We show how this can be done in R4-2202046.The gNB would need to check the UE capabilities for 1) support for asymmetric BCS, 2) support for UE specific carrier bandwidth that is greater than the cell specific carrier bandwidth. 

	Huawei
	Option 1 would be ok. Option 2 and option 3 need more study.

	ZTE
	Option 1 could be done.

	Qualcomm
	Issue 2-4: Option 1 works, can be documented in the TR. the fallback to a narrower channel is always available.

	Nokia
	Issue 2-4: 
It is not yet clear how option 1 works. If the narrower CBW and the wider CBW share the same PRB grid at 15 kHz SCS, one of them cannot be aligned with the 100 kHz channel raster because one CBW has an odd and the other CBW has an even number of PRBs. We may postpone details to the WI phase, but potential showstoppers need to be analyzed now.
Fallback mechanisms as well as any limitations shall be explained in detail (in TR) for this method. Example in option 3 is just one possibility when
- the PSD difference between the adjacent channel interferer and the wanted signal and
- the corresponding minimum frequency offset between these carriers
do not meet the limitations of widerCBW.

	Ericsson
	Recommended WF is ok for us.

	Intel
	Issue 2-4: Fall back to smallerCBW scenarios
Option 1: During initial access the smallerCBW must be used.  This allows the NW to discover the UEs capabilities before assigning RBs with associated UE CBW filter that must fit within the band.

	Apple
	Issue 2-4: Fall back to smallerCBW scenarios
This is up to the network deployment and implementation. The network can work as presented in Option 1, but there is nothing that prevents the network from configuring the wider channel already initial channel/BWP. Since these re-configurations are already supported by the specification, it is not clear what we should capture in the TR, but we are open to capture basic observations if so wished by other companies.  

	China Telecom
	Issue 2-4: Fall back to smallerCBW scenarios
Option 1 is preferred. Whereas other options are not precluded in the case of performance degradation for the widerCBW approach.

	MediaTek
	2-4: 
Open to discuss further in 2nd round to clarify the understanding of the point Nokia is making.


 

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

	R4-2200911

	Requested by author to be withdrawn.

	R4-2201486
	Qualcomm: At the end it should be added that “RAN4 requirements do not cover the case when a UE is configured with a channel that is not contained within a specified band.

	
	Nokia: “bands which wish to consider wider channel bandwidth approach for the irregular bandwidths would need to be adopted in the specific bands” is not clear, further clarification is needed

	
	Apple: The sentence "bands which wish to consider wider channel bandwidth approach for the irregular bandwidths would need to be adopted in the specific bands" is not clear at all. 
As for the last paragraph, this can be a placeholder to capture existing limitations in the specification as recommended in WF for issue 2-1. 

	R4-2202046
	Qualcomm: It should be clarified in the TP that not only a new capability is needed but also some RAN4 changes. The RAN4 requirements currently only apply to channels configured within specified(and supported) bands. UEs would have to meet requirements for channels that would be configured outside the supported band.

	
	T-Mobile USA: To Qualcomm: Thanks for the comments, but we don’t think that RAN4 changes are needed. We are proposing that the 5 MHz cell specific n85 carrier advertised in the SIB will be fully within n12. The multi frequency band list will indicate n12 for compatibility with n12 UEs.  n85 UEs can then be assigned a UE specific carrier bandwidth that is wider than the cell specific carrier in the SIB. It will be an n85 carrier that is fully within n85. The UEs that only support n12 don’t need to know anything about the n85 carrier. As far as we can tell, there is no need that we can see to change the RAN4 specs, other than to add an asymmetric BCS, and a new UE capability in the RAN2 specs to indicate support for a UE specific carrier that is wider than the cell specific carrier. 

	
	Intel – Agree that adding this example adds value and should be included in the SID

	
	

	R4-2201885
	Qualcomm: TP needs a lot of revisions. Feedback from RAN1,2 says signaling can configure a channel outside the band but UE behavior is unknown. There is no scenario for new UEs, this is hypothetical. there is no such capability as placing the filters in different ways.
The last part is not very clear, what are the assumptions under which the UE could eliminate the ACS degradation? it is likely there would be blockers on both sides of the channel.

	
	Nokia: this TP does not follow 3GPP procedures, deleted text (which is inserted again) is not in the latest version of TR. 
By signalling a suitable, very asymmetric position of the wider CBW w.r.t. the irregular BW, the network can (potentially even individually for UEs in connected mode) mitigate ACI and in-band blocking on one side of the irregular BW. This should not need new signalling (otherwise overlapping CBW from network perspective would not work) and hence applies also to legacy UEs. The TP seems to be unnecessarily focused on new signalling. The TP may be reconsidered after modifying it to the usage of legacy signalling for mitigating unilateral ACI to legacy UEs, too. New signalling might allow for a finer granularity than the legacy signalling, but to benefit from a finer granularity, the channel filter position must be configurable rather in the NR-ARFCN (or subcarrier) than in the channel raster resolution. Because of this necessity, rather allowing for commanding the channel position in a finer granularity than the channel raster should be considered than a special signalling for the use case of irregular BW with unilateral ACI/blocking.

	
	Intel: Several good points here.  Revisions to accommodate will be made for the second round.

	
	Apple: As a general editorial comment, there are changes on changes in the TP, so it is not clear which part of text is actually proposed. 
For changes in 6.1.2, some of these observations can be used and merged with a similar TP from Ericsson where similar points are raised. As commented for issue 2-1, we can capture existing limitations and, if agreeable, potential solutions to overcome the problem. Our suggestion is to merge these changes into R4-2201486 (Ericsson).
For changes in 6.1.3, already last meeting we proposed a similar text input pointing out the fact that a UE is configured not only with the channel, but also with the BWP. And the BWP reflects the exact number and location of RBs where data will be exchanged. Since a UE anyway implements the digital filter that can be scaled or reconfigured to the actual allocation, there is already a way for the UE to optimize its ACS/blocking performance. Whether it is needs additional UE capability or signaling can be discussed further. As a summary, we support this technical input provided that corresponding clarifications will be made during the 2nd round. Our suggestion is to revise to TP to focus only on changes for 6.1.3.



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
	Issue 2-1: Update the NOTE 1 in TS 38.101-1 Table 5.4.2.3-1 to support the operation beyond the operating band
Tentative agreements: Option 2 seems most agreeable, with documentation of all findings during SI phase: (1) NOTE may need to be updated, (2) UE CBW filter beyond band edge can be avoided by implementation/scheduling (3) impact to legacy UEs if note is updated. 
Recommendations for 2nd round: Moderator to assign TP to Qualcomm as wording and content was a concern on what to be captured in the TR.
Issue 2-2: WiderCBW filter placement
Tentative agreements: Option 1 is preferred by majority companies.  Only one company support Option 2.
Candidate options: Option 1, Option 2 Rule 2.
Recommendations for 2nd round: Agree Option 1 and close discussion for this meeting.

	Sub-topic#2-2
	Issue 2-3: UE simulations for widerCBW approach
Tentative agreements: Next meeting is the close of the SI.  For those companies planning to submit simulation results it is encouraged they provide can describe the simulation parameters they are using.  The group then can comment and provide feedback to the parameters and adjust parameters (if needed) prior to next meeting submissions.  
Recommendations for 2nd round: Proponents of Option 1 may revise simulation parameter documents this meeting to revise (if needed) the simulation list and we note the contribution for companies interested in having a guidance towards submitting simulations for next meeting.

	Sub-topic#2-3
	Issue 2-4: Fall back to smallerCBW scenarios
Tentative agreements: Majority companies support Option 1.  With aspects that required further studied to also be captured.
Recommendations for 2nd round:  This Proposal is originated from China Telecom.  Moderator assigns TP to China Telecom.



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”.
No topics to be discussed 2nd round.  Agreements shall be captured in the form of a TP towards TR and new TPs have been assigned by moderator.  Updated document status can be found in Section 5 of this Moderator Summary.

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

	R4-2201794
	ZTE Wistron Telecom AB
	Moderator: Companies are encouraged to provide their comments for TP in Clause 3.3.2 in Email Summary

	R4-2200912
	Apple
	Moderator: Companies are encouraged to provide their comments for TP in Clause 3.3.2 in Email Summary

	R4-2201510
	Huawei, HiSilicon
	Moderator: Companies are encouraged to provide their comments for TP in Clause 3.3.2 in Email Summary

	R4-2201511

	Huawei, HiSilicon
	Moderator: Companies are encouraged to provide their comments for TP in Clause 3.3.2 in Email Summary

	R4- 2201883
	Intel Corporation
	Observation 1: The response from RAN2 does not make clear that the proposed signaling is feasible or not as RAN2 has no consensus on whether new capability is needed.
Observation 2: RAN1 made does not plan to evaluate behavior of a split subset of PRBs in the PHY, yet this capability is needed for the new proposed architecture required by this method. 
Proposal 1: RAN4 should remove the new UE architectures proposed in TS38.844 section 6.2.2.3 since RAN1 has indicated no support or interest to develop the mechanisms for digital channel combining and equalization that are required.
Proposal 2: Overlapping from the UE perspective should be deprioritized since it requires a new UE architecture, that RAN1 has no interest to evaluate, and other methods are available which do not require new UE architectures.  

	R4- 2201881
	Intel Corporation
	Observation 1: RAN1 LS confirms that this method works with RAN1 specifications and needs no additional signaling. 
Observation 2: For Overlapping CBW from Network Perspective, RAN2 LS confirms that a single SSB and CORESET#0 can be used for initial access when single CD-SSB is feasible (i.e., CBW ≥ 10MHz).  
Proposal 1: For CBW ≥ 10MHz where there is overlap for multiple UEs to access a common BW for SSB / CORESET, there seems to be no issue from RAN1,2.  We should move forward with this approach as a priority solution.
Proposal 2: For CBW < 10MHz there isn’t overlap for multiple UEs to access a common BW for SSB / CORESET, we should ask RAN1,2 to further explore implications of this method as a time staggered two cell approach.

	R4- 2201882
	Intel Corporation
	Proposal 1: The same ACLR specification given in Table 6.6.3.2-1 of TS 38.104, and the same EVM specifications given in Table 6.6.2.2-1 of TS 38.104 should be used of Irregular CBW without need to modify.  
Proposal 2:  To support implementation of dedicated Irregular CBW filters, the guard-band should be the same as the next-wider CBW GB instead of the next-smaller CBW GB.  This will ensure feasibility of adequate transition region for the new filter design.
Observation 1: The advantage of the TX BS Overlapping CBW method is that there is no need for design and testing of new filters, as the existing smaller CBW filters are re-used.  The disadvantage is that the number of Tx chains available for MIMO or CA is reduced by half.  A further disadvantage is the need for up to 0.5dB additional back-off to meet EVM for high order QAM due to distortion overlap.  
Proposal 3:  Since all three methods are feasible but with trade-offs, there is not a clear need to require a new dedicated CBW filter for Irregular CBW, however since implementation is left up to vendors, the use of a dedicated CBW filter should not be precluded.

	R4-2201993
	Nokia, Nokia Shanghai Bell
	Moderator: Companies are encouraged to provide their comments for TP in Clause 3.3.2 in Email Summary

	R4-2201994
	Nokia, Nokia Shanghai Bell
	Observation 1: Since overlapping channel filters can also be used in gNBs, gNBs do not need dedicated channel filters for irregular BWs. Nevertheless, dedicated channel filters are an implementation option.
Observation 2: The number of carrier resources that a gNB needs to support the irregular channel bandwidth depends on the filtering implementation – a conformance test will have to take this aspect into account.

	R4-2201487
	Ericsson
	Moderator: Companies are encouraged to provide their comments for TP in Clause 3.3.2 in Email Summary

	R4-2201884
	Intel Corporation
	Observation 1: For Overlapping CA method is not feasible with existing signaling based on the RAN1,2 LS responses.
Observation 2: RAN1 and RAN2 do not limit the request to further develop the Overlapping CA method.  If this method is selected, RAN1 and RAN2 could be requested to develop new signaling and also to extend capabilities for UE CSI-RS handling and PDCCH monitoring.
Proposal 1: Since Overlapping CA method requires significant new signaling to be developed by RAN1,2 we should treat this solution as a long-term solution but as a second priority if other methods are feasible in the short-term.

	R4-2201512
	Huawei, HiSilicon
	Proposal 1: operating band unwanted emission is specified and the existing limits can be reused.
Proposal 2: ACS is specified and the existing limits for next smaller channel bandwidth should be used.
Proposal 3: gNB supporting the corresponding normal CA could also meet the existing unwanted emission and ACS requirement when operating in overlapping CA and no need to redo conformance testing.



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
Sub-topic description: UE conformance requirements
Open issues and candidate options before e-meeting:
Issue 3-1: Conformance Requirements
· Proposals
· Option 1: Discussion continued in WI on how to determine conformance requirements such as sensitivity, ACS, in-band blocking for irregular BWs using overlapping UE CBW approach (one cell) (R4-2201994)
· Option 2: TBA
· Recommended WF
· Discussion on specifics of requirements can be further discussed during WI phase, however general guidelines on which requirements which may be affected or needing updates (due to irregularBW particulars) shall be captured in “RAN4 standard impact identification” for each method.  

Sub-topic 3-2
Sub-topic description: BS TX conformance requirements 
Open issues and candidate options before e-meeting:
Issue 3-2: Irregular BW Requirements
· Proposals
· Option 1: Existing ACLR, EVM requirements shall apply also for irregularBW (i.e. can be reused).    (R4- 2201882)
· Option 2: Operating band unwanted emission is specified for irregularBW and the existing limits can be reused. (R4- 2201882)
· Option 3: ACS is specified and the existing limits for next smaller channel bandwidth should be used. (R4-2201512)

· Recommended WF
· As a baseline consider current requirements as much as possible.  Selection Option 2 (TX) and Option 3 (RX) as a starting point minimum subset of requirements needed.  

Issue 3-3: Guard band
· Proposals
· Option 1: Guard band for BS should be the same as the next-wider CBW rather than currently assumed next smaller CBW
· Option 2: Keep current assumed guard band for BS, next smaller CBW
· Recommended WF
· TBA

Sub-topic 3-3
Sub-topic description: Signalling (RAN2 reply LS)
Open issues and candidate options before e-meeting:
Issue 3-4: Feasibility with existing signalling for Overlapping CA
· Proposals
· Option 1: Overlapping CA method requirements significant new signalling to be developed by RAN 1,2.  Current signaling would not support this approach and as such this aspect should be considered in final evaluation of irregularBW approaches.
· Option 2: No issues with current signalling / RAN2 specifications
· Recommended WF
· TBA

Issue 3-5: RAN2 LS Reply Impact on Overlapping CA (one cell) approach
· Proposals
· Option 1: RAN4 should remove the new UE architectures proposed in TR38.844 section 6.2.2.3 since RAN1 has indicated no support or interest to develop the mechanisms for digital channel combining and equalization that are required.
· Option 2: RAN4 may acknowledge that there will be significant new UE architecture changes and conclude in evaluation of methods that this method is not to be considered at this time. 
· Option 3: The RAN2 signalling is supported for this method and should be further considered in WI phase.
· Option 4: Ask RAN2 to clarify their reply 
· Recommended WF
· TBA

Issue 3-6: For Overlapping CBW from Network Perspective and a single SSB and CORESET#0
· Proposals
· Option 1: RAN1,2 LS reply confirms that single SSB and CORSET#0 can be used for initial access
· Option 2: For CBW ≥ 10MHz where there is overlap for multiple UEs to access a common BW for SSB / CORESET, there seems to be no issue from RAN1,2. 
· Option 3: For CBW < 10MHz there isn’t overlap for multiple UEs to access a common BW for SSB / CORESET, we should ask RAN1,2 to explain the implications of this method as a time staggered two cell approach.
· Option 3: Do not consider this approach for irregularBW < 10 MHz
· Option 4: Leave single or multiple SSB decision up to implementation  
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub topic 3-1 
	Company
	Comments

	
T-Mobile USA
	Issue 3-1: Conformance Requirements
Option 1: Discussion continued in the WI

	Huawei
	The recommended WF is fine to us. Some guideline for general consideration of conformance testing should be captured in the SI.

	ZTE
	We are ok with Moderator’s recommendation.

	Qualcomm
	Issue 3-1:RAN4 cannot decide anything about any potential WI. we should just document what is needed in a TR. 

	Ericsson
	Recommended WF is ok.

	Intel
	Issue 3-1: Conformance Requirements
Option 2: No new requirements are needed for the Overlapping Network CBW method since it works with existing legacy UEs. 
However, the other two overlapping methods may need new UE requirements, and these may be extended into WI phase.  If known issues with these two methods exist, they should be listed in SI document.

	Apple
	Issue 3-1: Conformance Requirements
No new conformance requirements are needed for overlapping channels from the network perspective. Other methods might need something, but we can just document our observations in the TR. 


 
Sub topic 3-2 
	Company
	Comments

	XXX
	Issue 3-2: Irregular BW Requirements

Issue 3-3: Guard band


	Huawei
	Issue 3-2: Irregular BW Requirements
As discussed in our R4-2201512 and R4-2201511, we propose operating band unwanted emission for TX and ACS for RX is specified for irregular BW
Issue 3-3: Guard band
Option 2, which provides high SU

	ZTE
	Issue 3-2: Irregular BW Requirements
Moderator’s recommended WF is fine.
Issue 3-3: Guard band
Option 2.

	Qualcomm
	Issue 3-2: these options are not exclusive. This is a discussion about how to set requirements that should happen when a normative discussion takes place. 
Issue 3-3: the guard band in the current specs is the minimum, it can always be larger in an actual deployment. Same principle should be kept for this case, the minimum feasible guard band will have to be determined based on possible implementations.

	Nokia
	Issue 3-2: While we agree in most cases existing requirements can be reused, very careful selection of requirements need to be considered for all methods, to guarantee co-existence and performance. Since this issue is related to BS conformance requirements only, it should be clarified R4-2201994 discusses the number of carrier resources that a gNB needs to support depends on the filtering implementation and a conformance test will have to take this aspect into account.
Issue 3-3: It depends on proposed method and implementation, further discussion is needed in any follow-up WI on the selection of the RF carriers’ channel filter bandwidths which determines the needed guard bands.

	Ericsson
	Issue 3-2: Irregular BW Requirements
Recommended WF is ok.
Issue 3-3: Guard band
No strong view, Option 2 as there is some issues to assume next-wider CBW if fall back mode is used.

	Intel
	Issue 3-2: Irregular BW Requirements
Option 1 and 2 – Re-using existing limits for ACLR, EVM, emissions should be applied where possible.
Issue 3-3: Guard band
Option 1: GB for BS can result in overly complex filters when using smaller CBW.  Prefer to leave spec looser at wider CBW.

	Apple
	Issue 3-2: Irregular BW Requirements
The issue are the options are not clear. We should strive for re-using as many requirements as possible and new requirements should evaluated properly, which is merely the WI phase exercise. 


 
Sub topic 3-3 
	Company
	Comments

	XXX
	Issue 3-4: Feasibility with existing signalling for Overlapping CA

Issue 3-5: RAN2 LS Reply Impact on Overlapping CA (one cell) approach

Issue 3-6: For Overlapping CBW from Network Perspective and a single SSB and CORESET#0


	Huawei
	Issue 3-4: Feasibility with existing signalling for Overlapping CA
Option 2,  only to add an new UE capability to support the overlapping CA configurations.
Issue 3-5: RAN2 LS Reply Impact on Overlapping CA (one cell) approach
Option 3, RAN2 signaling is supported
Issue 3-6: For Overlapping CBW from Network Perspective and a single SSB and CORESET#0
We are ok with the following options (it is noted that there are two option 3)
· Option 3: Do not consider this approach for irregularBW < 10 MHz
· Option 4: Leave single or multiple SSB decision up to implementation  


	ZTE
	Issue 3-4: Feasibility with existing signalling for Overlapping CA
Option 2. Current signalling design can support overlapping CA operation. 

Issue 3-6: For Overlapping CBW from Network Perspective and a single SSB and CORESET#0
Option 4. Practically this is a deployment issue up to operators’ choice.

	Qualcomm
	Issue 3-4: New combinations would be needed so some new signaling would be needed.
Issue 3-5: We would be fine with Option 1.
Issue 3-6: Option 1 was clarified in the reply LS. what is the issue?

	Nokia
	Issue 3-5: Option 3. We do not agree with other options. It was requested to provide more information on possible UE architectures to support this method and they are included in TR for information as agreed in previous RAN4 meeting where RAN1 LS content was already known. In R4-2201883, it is wrongly stated that "new RF element to split RF signal " is needed. UE's supporting non-contiguous intra-band CA or L-L CA configurations would anyway need to split the signal for separate receive chains for each CC. The gNB need not signal the UE on how to combine digitally, since the UE would know for each irregular BW the amount of overlapping PRBs and the unique PRBs in the main RF carrier and the additional RF carrier parts. For option 4, we do not think further clarification is needed. The only issue for this method was on whether UE capability is needed for CONNECTED mode and that is going to be needed anyway as for any new features, as UEs will not currently support e.g. 7MHz CBW.
The title of Issue 3-5 “The response from RAN2 does not make clear that the proposed signalling is feasible or not as RAN2 has no consensus on whether new capability is needed” is very confusing.

	Ericsson
	Issue 3-4: Feasibility with existing signalling for Overlapping CA
Option 1 for the overlapping CA approach with one serving cell. See reply to Issue 3-5.
Issue 3-5: RAN2 LS Reply Impact on Overlapping CA (one cell) approach
Option 1. The RAN2 reply actually 1) confirms the earlier RAN4 understanding that a dedicated UE channel bandwidth (MHz) can be configured outside an operator block as indicated in SIB1, but 2) only “if network ensures the SIB1 channel bandwidth and dedicated channel bandwidth use the same PRB grid”. Hence the carrierBandwidth (the PRB grid) as indicated by SIB1 cannot be modified in dedicated signalling (see the field description for downlinkConfigCommon in 38.331). Hence no BWP can be configured outside the carrierBandwidth no matter any wider dedicated bandwidths (MHz).
The RAN4 question to RAN2 on this matter was slightly inaccurate, explicitly referring to servingCellConfig by which UE dedicated channel bandwidths (MHz) can be configured,
Issue 3-6: For Overlapping CBW from Network Perspective and a single SSB and CORESET#0
Option 4 leave it up to implementation.  Several methods can be used in implementation to consider how to treat irregular BWs.  For example the cases of irregularBW <10 MHz the widerCBW can be pplied while cases of irregularBW > 10 MHz overlapping from network perspective can apply.


	Intel
	Issue 3-4: Feasibility with existing signalling for Overlapping CA
Option 1 – Prefer to be clear in SID.  This method may be feasible in the long term, but will not work currently.  It should be listed with secondary priority.
RAN1 LS states that Overlapping CA configuration has not been considered and the capabilities were not designed to support it.  RAN2 states that Overlapping CA has never been discussed.  Therefore, RAN1 and RAN2 would need to study to determine signalling requirements.
Issue 3-5: RAN2 LS Reply Impact on Overlapping CA (one cell) approach
Option 1,2 – For the Combined UE method, prefer to be clear in SID.  This method may be feasible in the long term with a new UE architecture and significant RAN1 development to accommodate new architecture but will not work currently.  It should be listed with secondary priority.
SI should make this method a secondary priority since RAN1 has indicated no plans to evaluate the new combining / equalizing features required for this method.
Issue 3-6: For Overlapping CBW from Network Perspective and a single SSB and CORESET#0
Option 2,3 – RAN1,2 LS reply confirms that no issues for CBW ≥ 10MHz.  For CBW < 10MHz we need to further develop.

	Apple
	Issue 3-4: Feasibility with existing signalling for Overlapping CA
It is not clear what issue aims at because feasibility of a particular method depends on many factors. We can capture pros and cons based on the feedback received from other WGs.
Issue 3-5: RAN2 LS Reply Impact on Overlapping CA (one cell) approach
Similar to our comment for issue 3-4, we can just capture known issues and/or what should be further clarified or studied.  
Issue 3-6: For Overlapping CBW from Network Perspective and a single SSB and CORESET#0
Option 4. For some reason we keep coming back to the same question with the same conclusion that it is up to the network deployment. RAN2 confirmed that a single SSB can be used for certain channel bandwidths and this option is already captured in the TR. So, it is up to the network deployment whether to configure two SSBs or one SSB, when possible. However, since one SSB is possible only for certain channels, two SSBs is an implicit baseline because it works for all cases irrespective of the fact whether we capture it in the TR or not.  

	China Telecom
	Issue 3-6: For Overlapping CBW from Network Perspective and a single SSB and CORESET#0
Agree with Option 4. WiderCBW and overlapping UE CBW from network perspective solution can be used based on the specific deployment.



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

	R4-2201794
	Company A

	
	Company B

	
	

	R4-2200912
	Qualcomm: why this is not applicable to channels smaller than 10MHz? the sentence added on not allowing to SSBs in the same time slot is not clear, what does this imply? why would the two SSBs have to be in the same time domain?

	
	Nokia: typo “have two ensure”

	
	Intel – TR 36.717 doesn’t seem to apply to the Irregular BW thread.

	
	Apple: Answering Qualcomm comments.
The intention was to say that a common/single SSB is not possible for channels smaller than 10MHz for the simple reason that a common part of the overlapping channels is not large enough to accommodate SSB and CORESET#0 (please note that the corresponding conclusion was made already several meetings ago). We can consider adding a figure to exemplify it. 
As for SSBs being in the same time domain, our view is that they do not have to be in the same time domain as also confirmed by RAN1 and RAN2, but there was a feedback from the NW vendors that it might complicate something in the gNB implementations. That is why we have the corresponding text.

	R4-2201510
	Nokia: Perhaps better to replace “RAN2 has no consensus” to “it is FFS or new capability is needed”? Editor’s note to be deleted?

	
	Intel – Agree with the change describing “legacy channel bandwidth” instead of “legacy carrier”.  The second change is not clear to us.  Clearly RAN2 supports dedicated CBW outside the SIB1 CBW in other cases in normal operation with BWP.  Even CORESET is wider CBW than SIB1.  Not sure where this issue of supporting CBW outside SIB1 CBW arises from?  In our view, the Overlapping from Network perspective method does not require Irregular CBWs to exceed band edges.

	
	Apple: It seems that proposed changes	concern a case when a single/common SSB is configured. However, if there are two SSBs, then there is no issue at all because each overlapping channel works exactly like a legacy cell with the cell defining SSB and all legacy handover procures will apply. In fact we are not sure whether a new UE capability is needed, it is merely FFS to check UE behaviour when the configured channels is outside the SIB1 configuration. See also our comments to R4-220193 below.
It is proposed to merge these changes into revision of R4-2200912 (Apple).

	R4-2201511
	Qualcomm: in section 6.7.3 there should be some clarification on whether phase continuity has be supported by the network using overlapping CA implementation.

	
	Intel – We did not find any changes in the included TP to TR 38.844.  Tracking is not turned on, so it is difficult to find any changes.  Can the changes please be described or highlighted?

	
		

	R4-2201993
	Qualcomm: it should also be mentioned that new capability might be needed for this new signaling.

	
	Intel – Tracking is not turned on, so it is difficult to understand the scope of the changes.  
This TP to TR could be misleading since it does not make clear the drawbacks and limitation of this method.  There is a need for a new CBW combination method which works with RAN1’s specifications.  The need to develop and support this should be clearly highlighted at the introduction of this method in the TP to TR.  Also, the need for a new UE RF architecture should be highlighted at the beginning of this method description.  Yet this text could leave the reader to believe this method is completely feasible as is, which is not the case.  We cannot support these proposed changes.  
A further issue with this method is the description of the legacy mode.  What advantages are there in legacy irregular BW over not using irregular BW at all?  Claiming to have a legacy mode which does not provide any benefit it terms of additional RBs is not worth including.  

	
	Apple: There is something wrong with the logic of comments. While in the proposed TP Nokia claims that it is possible to override SIB1 with the larger channel bandwidth, the comment from Nokia to R4-2201510 suggests that it is FFS. So maybe RAN4 should make the final conclusion on whether it is possible or not because it is a common functional aspect for several methods. 	

	R4-2201487
	Qualcomm: it should also be mentioned that the current channel spacing in RAN4 does not assume overlapping carriers so RAN4 specs do not support overlapping CA.

	
	Nokia: proposed wording not clear, it is clear for RAN4 that legacy UEs do not support this or UE behaviors are undefined?

	
	



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
	Issue 3-1: Conformance Requirements
Tentative agreements: 
· Recommended WF
· Discussion on specifics of requirements can be further discussed during WI phase, however general guidelines on which requirements which may be affected or needing updates (due to irregularBW particulars) shall be captured in “RAN4 standard impact identification” for each method.  

Recommendations for 2nd round: No further discussion in 2nd round.  Companies are encouraged to bring TPs to section “RAN4 standard impact identification” for each method where further study is needed in next meeting.

	Sub-topic#3-2
	Issue 3-2: Irregular BW Requirements
Tentative agreements: 
· Recommended WF
· As a baseline consider current requirements as much as possible.  Selection Option 2 (TX) and Option 3 (RX) as a starting point minimum subset of requirements needed.  
Recommendations for 2nd round: Capture tentative agreements in chairman’s notes. No further discussion in 2nd round.  Companies are encouraged to bring TPs to section “RAN4 standard impact identification” as BS RF conformance requirements are RAN4 specification related.
Issue 3-3: Guard band
Tentative agreements: Agree Option 2 as is majority view. 
Recommendations for 2nd round: No further discussions in 2nd round.

	Sub-topic#3-3
	Issue 3-4: Feasibility with existing signalling for Overlapping CA
Tentative agreements:
Option 1, RAN1 LS states that Overlapping CA configuration has not been considered and the capabilities were not designed to support it.  RAN2 states that Overlapping CA has never been discussed.  Therefore, RAN1 and RAN2 would need to study to determine signalling requirements.
Option 2, the need for new signaling would be studied (and added if needed) during WI phase
Recommendations for 2nd round: Agree Option 2 and Option 1 concerns have been captured in R4-2201487 with further updates can be made if needed.
Issue 3-5: RAN2 LS Reply Impact on Overlapping CA (one cell) approach
Tentative agreements: Option 1 and Option 3
Recommendations for 2nd round: Continue to discuss Option 1 and Option 3.
Issue 3-6: For Overlapping CBW from Network Perspective and a single SSB and CORESET#0
Tentative agreements: Majority companies agree with Option 4.  It’s currently documented in TR for the approach using single or 2 SSB how this can be achieved.  
Recommendations for 2nd round: No further discussions in 2nd round. 




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”.
Issue 3-5: RAN2 LS Reply Impact on Overlapping CA (one cell) approach
· Proposals
· Option 1: RAN4 should remove the new UE architectures proposed in TS38.844 section 6.2.2.3 since RAN1 has indicated no support or interest to develop the mechanisms for digital channel combining and equalization that are required.
· Option 3: The RAN2 signalling is supported for this method and should be further considered in WI phase.
· Recommended WF
· TBA
Companies views’ collection for 2nd round 
Open issues 
Issue 3-5:
	Company
	Comments

	
	

	
	

	
	



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

	R4-2200817
	CMCC
	Proposal: it is proposed to consider overlapping CA and combined UE CBW in work item phase.

	R4-2200921
	China Telecom
	Proposal 1: Assuming the configuration of allowing the carrier beyond the band edges can be supported by updating RAN4 spec, the approach of wider CBW have no RAN1/2 specification impacts.
Proposal 2: Wider CBW and overlapping UE CBW from network perspective are simple and generic approaches, which should be prioritized in the follow-up WI phase.
Proposal 3: Introducing other solutions in the follow-up WI is not precluded and can be supported by UE with capability reporting.

	R4-2201264
	Qualcomm Incorporated
	Comparison table is provided, a TP can be provided to capture such a table in TR 38.844

	R4-2201492
	Ericsson
	Proposal: Capture the presented Evaluation matrix in TR 38.844

	R4-2201513
	Huawei, HiSilicon
	Observation 1: there is no further specification needed for wider channel bandwidth approach (Option 1).  
Observation 2: the complexity is similar for option 2, 3 and option 4 on BS side.
Observation 3: Option 2 does not support the overall spectrum block in DL. Option 3 and 4 need to support new UE to support the whole spectrum block.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Please provide comments on each submitted comparison matrix.  It would be good to highlight the most critical areas of which is not agreeable about the evaluation provided.  The goal after second round is to see if there is an agreeable matrix as a starting point for TP to TR 38.844.
Companies views’ collection for 1st round 
Open issues 
R4-2200817: 
Proposal: it is proposed to consider overlapping CA and combined UE CBW in work item phase.

	Company
	Comments

	Qualcomm
	RAN4 has no such decision power, there is no point in discussing such proposals in RAN4.

	Intel
	Our view is to recommend overlapping CA and combined UE CBW as second priority as an outcome of this study item.  There are significant development issues needed before overlapping CA or combined UE CBW methods could be beneficial, even with legacy mode.  For overlapping CA there is a need for RAN1,2 to develop the method, for Combined UE CBW, there is a need for new RF and digital UE architecture while the legacy mode does not provide SU benefit.  The Wider CBW method and Overlapping Network CBW method will both work with existing UEs and provide performance benefits without the need for significant further development, so they should be recommended as first priority.

	Apple
	We agree with Qualcomm, RAN4 SI goal is to collect as many information as possible to facilitate making a proper decision.


 
R4-2200921:
Proposal 1: Assuming the configuration of allowing the carrier beyond the band edges can be supported by updating RAN4 spec, the approach of wider CBW have no RAN1/2 specification impacts.
Proposal 2: Wider CBW and overlapping UE CBW from network perspective are simple and generic approaches, which should be prioritized in the follow-up WI phase.
Proposal 3: Introducing other solutions in the follow-up WI is not precluded and can be supported by UE with capability reporting.

	Company
	Comments

	Qualcomm
	The proposals are not really actionable in RAN4. What to do for a WI has to be discussed in the plenary.

	Nokia
	For proposal 1, how TS 38.101-1 can be updated in a non-backward compatible way without RAN2 introducing a corresponding capability signalling? For proposal 2, it is too early to conclude on widerCBW because meaningful and reliable simulation results have not been provided yet. Furthermore, further clarification is needed on “simple and generic solution” since widerCBW method could require new gNB channel filters which are not prioritized in this SI.

	Intel
	We agree with the proposals.  We should add these observations and recommendations into TS38.844.  We agree that we should prioritize “Wider CBW and overlapping UE CBW from network perspective are simple and generic approaches” since they do not require significant further development and can provide performance benefits with existing UEs.

	Apple
	Some of these proposals can be re-worded as observations and conclusions for the final comparison, but we should abstain from making any statements what we shall be doing for the WI phase.

	China Telecom 
	Wider CBW and overlapping UE CBW from network perspective approaches have limited impacts on the current specs and can be supported by legacy UEs without significant development, which should be prioritized in the follow-up WI phase.


 

R4-2201264: 

	Company
	Comments

	Qualcomm
	We can provide a TP in the next meeting based on the feedback in this meeting.

	Nokia
	While some details are summarized very well, number of aspects are missing, e.g. gNB complexity and RAN1/2/4 impact for widerCBW; for combined UE CBW (cell spectral utilization) “entire spectrum holding can be used even only with legacy UEs” for some scenarios, etc.

	Intel
	We agree with the most of contents of the method comparison table provided.  This table has a good mix of simplicity which allows to visualize the issues for all of the methods easily, while also having sufficient detail.  This table should be added to TS38.844
A few line items we have a different view on, or suggested additions: 
gNB complexity: Wider CBW: gNB has to support irregular BW if combining 2 channels is used
UE complexity: Combined UE CBW: UE has to support new RF architecture to split RF signal and then aggregate 2 RF channels in baseband, complexity higher than CA.
RAN1/2/4 spec impact: Combined UE CBW: additionally, RAN4 needs to specify new RF requirements for the new architecture to support dual RF/BB paths.  Must also specify gain, phase, delay requirements for channel combination, then request RAN1 to ensure equalization can be performed with symbols from the separate channel paths.

	Apple
	Thanks to Qualcomm for providing a concise comparison table, we support using this table with further corrections when needed.
As a small comment, “Overlapping UE CBW (One cell)” should be somehow clarified that it is overlapping channels from the network perspective to align it with the same terminology we have been using.

	MediaTek
	For all schemes apart from Overlapping UE CBW (one cell)” it should be clarified that if the Tx-Rx separation is not respected then it may lead to downlink throughput loss.



R4-2201492:

	Company
	Comments

	Qualcomm
	10) should be split into multiple rows and have separate criteria for max UE throughput, system capacity, spectrum usage

	Nokia
	Since document is similar to R4-2119182 submitted in November meeting, below are many comments made already during the November meeting:
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. 
In 3), “Significant impact/restrictions in RAN1 and RAN2 specifications” is not according to our understanding. The referenced RAN2 reply "SIB1 channel bandwidth and dedicated channel bandwidth use the same PRB grid" is listed as a significant restriction for the one cell approach of combined UE CBW although all the diagrams presenting a PRB grid for this approach have shown only one PRB grid.
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 as well as “1SSB possible” and “2SSBs needed” for the same method.
Finally, it is too early to include such table in the TR before further details are provided, e.g. requested simulations to quantify the performance degradation of wider CBW by ACS/blocking.

	Intel
	This comparison table is more lengthy and attempts to cover most of the issues.  The trade-off is that readability is somewhat lost while striving to be comprehensive.  Our suggestion is that TS38.844 should include a short comparison table such as R4-2201264, and then follow with this more exhaustive table.  
Several of the cells are outdated and need to be revised against the most recent TR updates.  Our views on some line change that could be added are:
3) all four methods need updating.  Several new points have been added to each method since this table was made.
5) Combined UE: “Requires new RF architecture to split RF signal and then aggregate 2 RF channels in baseband, complexity higher than CA.”   
7) Combined UE: “RAN1 to ensure equalization can be performed with symbols from separate channel combinations that have different gain, phase, delay according to new RAN4 spec.”
Wider CBW: “No Impact”
9) Combined UE: RAN4 spec impact: requires RAN4 to specify new RF requirements for the new architecture to support splitting RF path before filtering and support dual RF/BB paths.  Must also specify gain, phase, delay requirements for separate CBW paths in baseband.
10) Agree with QC comment.  Better to split into more rows.

	MediaTek
	For all schemes apart from Overlapping UE CBW (one cell)” it should be clarified in row 5 that if the Tx-Rx separation is not respected then it may lead to downlink throughput loss.
Row 8 for combined UE BW says: legacy UEs can access the cell and be placed in any part of the channel. This may impact the granularity of the irregular BW due to the 900kHz channel spacing to allow RB alignment, which I think we identified last meeting may have an impact on the spectrum utilization for some irregular BW sizes at least.  



R4-2201513:

	Company
	Comments

	Qualcomm
	We disagree with Option 3, the overall spectrum is supported in both DL and UL. We agree that a single UE cannot use the entire spectrum but UEs can be multiplexed so the entire spectrum holding can be used.

	Nokia
	For observation 1, no conclusion about Wider CBW should be made before further simulations are performed. Furthermore, for widerCBW, further considerations on limitations and scenarios are discussed in R4-2201995. We are also wondering if the following co-location scenario fits to the scope of "Study on Efficient utilization of licensed spectrum that is not aligned with existing NR channel bandwidths”: “co-location case, e.g. operator holds 10 MHz and some of the spectrum is used for other RAT".

	Intel
	The summary table is beneficial as it is clear to read and easy to see the key trade-offs.
Our views for a few cells:
Specific limitations: Option 4: New UE RF architecture supporting split RF paths, new baseband combining architecture.
Complexity for UE: Option 1: New UEs can signal capability to schedule RBs to NR band edge.  
Impact to RAN1 and RAN2: 
Option 2: RAN2 has no consensus on CBW<10MHz whether a new capability is needed.
Option 3: RAN1,2 must develop the Irregular CBW CA methodology.
Option 4: RAN1 to ensure equalization can be performed with symbols from separate CBW paths that have different gain, phase, delay according to new RAN4 spec.



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 

	Topic #4
	Tentative agreements: Note contributions and comments from companies in first round.  
Candidate options: What should or should not be prioritized in the WI phase cannot be decided here.  However recommendations on the WI phase can be made in the conclusions and captured in the TR.  It is recommended that companies that proposing to prioritize different methods shall come with such TP in next meeting that should be captured in TR.
Recommendations for 2nd round: Revision of R4-2201264 with aim to merge as many points from different submitted evaluation tables this meeting as possible.




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

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



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


Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	TP to TR 38.844: Clause 6.7.x RAN4 standard impact identification
	Qualcomm
	Documentation of all findings during SI phase: (1) NOTE may need to be updated, (2) UE CBW filter beyond band edge can be avoided by implementation/scheduling (3) impact to legacy UEs if note is updated.

	TP to TR 38.844: Clause 6.1.2 Signalling and configuration aspects
	China Telecom
	Documentation of initial access for widerCBW approach the smallerCBW shall be used for initial access during the widerCBW approach.  After initial access the widerCBW may be configured after UE gets RRC_CONNECTED
Additional aspects for further study should also be captured.

	TP to TR 38.844: Clause 7
	Qualcomm
	Method evaluation matrix



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2201485
	draft TR 38.844 v0.0.6

	Ericsson
	Agreeable
	No comments provided

	R4-2200911
	Further input on performance when using the next larger channel
	Apple
	Withdrawn
	Author requested to be withdrawn

	R4-2201486
	TP to TR 38.844: Section 6.1.2 Signalling for Larger Channel BW Approach
	Ericsson
	To be Revised
	To be revised from comments during 1st round captured in moderator summary

	R4-2202046
	TP for TR 38.844: Proposal for n12 and n85
	T-Mobile USA
	Return to
	Author has addressed Qualcomm concerns in 1st round comments.  If not satisfied this will be noted in 2nd round.

	R4-2201885
	TP to TR 38.844: Wider CBW method
	Intel Corporation
	To be Revised
	To be revised from comments during 1st round captured in moderator summary

	R4-2201794
	Revision on TR 38.344 Section 6.2.3
	ZTE
	Agreeable
	No comments provided

	R4-2200912
	TP with corrections for overlapping channels from the network
	Apple
	To be Revised
	To be revised from comments during 1st round captured in moderator summary
Merge R4-2201510 into revision

	R4-2201510
	Signalling aspect for overlapping from network perspective
	Huawei, HiSilicon
	To be noted
	Merged into R4-2200912 revision

	R4-2201511
	On overlapping CBWs from Network perspective
	Huawei, HiSilicon
	To be Revised
	To be revised from comments during 1st round captured in moderator summary

	R4-2201993
	TP to TR 38.844: on combined UE CBW (one cell) – signalling aspects
	Nokia, Nokia Shanghai Bell
	To be Revised
	To be revised from comments during 1st round captured in moderator summary

	R4-2201487
	TP to TR 38.844: Section 6.1.2 Signalling for Overlapping CA Approach
	Ericsson
	To be Revised
	To be revised from comments during 1st round captured in moderator summary



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

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

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

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

	
	
	
	
	



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

	
	
	



Note:
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)
