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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 	
· [bookmark: _Hlk95823408]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 TR
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2209136
	Ericsson
	draft TR 38844 v0.0.8

	R4-2208044
	Intel Corporation
	TP for TR for sub-clauses: 7.2
Moderator: Companies are encouraged to provide their comments for TP in Clause 1.3.1 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.

Companies views’ collection for 1st round 
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

	R4-2209136
	Company A

	
	Company B

	
	

	R4-2208044
	Qualcomm: No change marks, there should be change marks.
Some of the text in the conclusion is a bit misleading in our view.
“The Larger Channel BW method allows improved UE spectral efficiency in addition to the NW spectral efficiency.” – this sentence in the 2nd paragraph is misleading because this method suffers from some performance degradation.
Overall it should be clearly stated that the larger channel BW will suffer from performance degradation so spectral efficiency would be lower.
It should also be clarified that the methods involving some kind of CA at the UE come with a significant complexity increase(basically UE has to support NC CA in that band)

	
	Skyworks: I agree that the text about spectral efficiency need some rework but larger CBW will be better spectral efficiency than using lower CBW in most case and if we point at drawbacks, it is on ACS and blocking that are not always an issue (UE may not be at REFSENS, in some case RF filter can help…). So I think it is fair to have a comment showing the improvement at little effort vs smaller CBW in DL and point at the limitations.

	
	Huawei: We would like to as clarification on the following text for overlapping CA. We the legacy UEs can utilized both sides of spectrum blocks.
“For the Overlapping CA (two cells) and Combined UE CBW (one cell) methods, these will allow a legacy UE to connect but offer no additional RBs beyond those already utilized by the smaller CBW”

	
	Nokia: no track changes, expected SU for wider CHBW is not concluded yet and therefore text on SU for this method cannot be included to conclusion part at this moment. Additional comments:
· W.r.t. "The degree of degradation is still a subject of further study.", it does not make sense to conclude before having this further study's results unless there is consensus that the Larger CBW method will anyway not be considered for a WI. 
· Is anything missing/corrupted in "sides of the operating of the spectrum block"?
· Since the overlapping UE CBW from the network perspective requires at least 2 UEs to achieve any benefit and since other methods can achieve even a higher benefit, the following rephrasing is suggested: "the only method that achieves its full benefit with a legacy UEs" 
· Since 30 kHz SCS does not result in an impressive spectral utilization, a further amendment may be "For spectral efficiency at 15 kHz SCS, all …" 
· "sees" in "from the UE side sees there is limited improvement" is unclear 
· Even the overlapping UE CBW from network perspective can increase the UE throughput because in an overloaded network, the UEs' throughput will not be limited by their peak throughput, but by the network capacity, and all methods increase the network capacity. Hence a rephrasing to "some methods also improve UE peak throughput" is suggested. 
· Note 1 is not clear. The same spectrum utilization may require having as narrow CBW filters as combined UE CBW method, e.g. 10 MHz on the left-hand side and only 5 MHz on the right-hand side. The latter allows for a particularly narrow guard band in the 13 MHz case but it is not wide enough to share the same SSB with the 10 MHz on the left-hand side; a 2nd SSB would be needed.
See also comments to R4-2208041

	
	MediaTek: 
On the larger channel BW I still don’t understand why we say “at least when there are blockers on both sides”. If the operator has enough spectrum available such that it can be sure that e.g. configuring a 10MHz channel bandwidth would not cause any ACI to any adjacent operator, then we would not have needed to spend 1 year discussing this topic?
The spectrum efficiency table and associated wording goes too far. It suggests that these “are” possible. However, these are just best-case estimations based on some potential design assumptions, and not based on any agreements that these requirements could be defined to achieve those.
Other points from the comparison table would need to be covered for CA/Combined BW at least.
Also Rx sensitivity reduction aspect applies to all UE impacting cases.


	
	Ericsson: There are no change marks.
In the table header of table 7.2-2, “Wider CBW (one cell) – described in Section 6.1 [%]” should be replaced by “Larger CBW (one cell) – described in Section 6.1 [%]”.
The drawback of the two-carrier/one-cell approach changing the UE dedicated CHBW functionality should at least be mentioned. That would require a major RAN2 change.
For Overlapping UE CBW from the Network Perspective method, it should be mentioned that it does not offer to UEs the additional RBs beyond those already utilized by the smaller CBW.
To Qualcomm: In our understanding, with sentence “The Larger Channel BW method allows improved UE spectral efficiency in addition to the NW spectral efficiency.” it is meant that this method allows improved UE spectral efficiency compared with smaller CBW.

	
	ZTE: In general, the conclusion part (section 7.2) would be an abstract version of the detailed comparison among the four approaches shown in section 7.1. It might be more clear if the conclusion are drawn method by method with its pros and cons, since all of them are still open.
The last paragraph on the SE comparison including the new table 7.2-2 may be moved to section 7.1.
In addition, the sentence “Each method implements a means to add further RBs that utilize the irregular CBW up to the guard band edges” is not always the case and could be revised.



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  

	R4-2209136
	Agreeable

	R4-2208044
	To be noted



Discussion on 2nd round (if applicable)


Topic #2: Evaluation of Use of Larger Channel Bandwidth
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208041
	Intel Corporation
	TP for TR for sub-clauses: 6.4, 6.6, 6.7
Moderator: Companies are encouraged to provide their comments for TP in Clause 2.3.2 in Email Summary

	R4-2208554
	Huawei, HiSilicon
	TP for TR for sub-clauses: 6.3 to 6.7
Moderator: Companies are encouraged to provide their comments for TP in Clause 2.3.2 in Email Summary

	R4-2210343
	Apple
	TP for TR for sub-clauses: 6.1.3
Moderator: Please find the revision (prior to meeting start) of R4-2209319 below, companies are encouraged to provide comments on this version: 
ftp://ftp.3gpp.org//tsg_ran/WG4_Radio/TSGR4_103-e/Inbox/Drafts/%5B103-e%5D%5B134%5D%20FS_NR_eff_BW_util/pre-meeting/draft_R4-22xxxxx%20non-standard%20BW%20larger.docx
Moderator: Companies are encouraged to provide their comments for TP in Clause 2.3.2 in Email Summary

	R4-2207707
	China Telecom Corporation Ltd.
	Observation 1: the carrier bandwidth indicated by SIB1 is cell-specific UE channel bandwidth instead of BS channel bandwidth. It is ok to re-configure a UE-specific channel bandwidth wider than the one indicated in SIB1.
Observation 2: The carrierBandwidth in SIB1 must correspond to the maximum transmission bandwidth configuration NRB defined in TS 38.101 so that UE can map it unambiguously to a regular UE channel bandwidth.
Observation 3: When UE-specific BWP is configured, UE-specific channel bandwidth provided by dedicated signaling is used by UE to set channel bandwidth in order to be able to operate in a regulatory compliant way. 
Observation 4: The channel bandwidth value indicated in dedicated signaling must correspond to the maximum transmission bandwidth configuration NRB defined in TS 38.101 so that UE can map it unambiguously to a regular UE channel bandwidth.

	R4-2208656
	Nokia, Nokia Shanghai Bell
	[bookmark: _Hlk102119564]Observation 1: The uplink carrier bandwidth in SIB1 shall not exceed the irregular channel bandwidth to maintain the UE unwanted emissions, unless it is guaranteed by 3GPP spec that UE uses a channel filter based on initial BWP bandwidth.
Observation 2: The channel bandwidth value indicated in dedicated signaling must correspond to the maximum transmission bandwidth configuration NRB defined in TS 38.101 so that UE can map it unambiguously to a regular UE channel bandwidth.
Proposal 1: It is proposed to clarify in the TP [1] that the centre of UE specific carrier bandwidth does not need to be at 100 kHz channel raster provided that the corresponding draft CR [4] in Annex is agreed as a clarification of the existing specification.
Observation 3: Provided that the SIB1 carrier bandwidth for uplink does not exceed the irregular channel bandwidth, a risk of violating regulatory requirement in UE unwanted emissions can be avoided.
Proposal 2: Regarding the uplink unwanted emissions in terms of regulatory compliance, Observation 1 and 3 shall be included in the TP [1].
Proposal 3: It is proposed to clarify whether the UE specific carrier bandwidth configured in dedicated signalling is limited within the SIB1 carrier bandwidth or not.
Observation 4: The latest TR 38.844 clause 6.1.2.2 already allows a method to configure larger UE specific carrier bandwidth larger than the one in SIB1.
TP for TS 38.101-1: Appendix
Moderator: Companies are encouraged to provide their comments for CR in Clause 2.3.2 in Email Summary

	R4-2208657
	Nokia, Nokia Shanghai Bell
	TP for TR for sub-clauses: 6.6 and 6.7
Moderator: Companies are encouraged to provide their comments for TP in Clause 2.3.2 in Email Summary

	R4-2208755
	Ericsson
	Previously endorsed TP for TR for sub-clauses: 2, 6.1.2.3, 6.1.2.4, 6.1.2.5
Moderator: Companies are encouraged to provide their comments for TP in Clause 2.3.2 in Email Summary

	R4-2209031
	ZTE Wistron Telecom AB
	TP for TR for sub-clauses: 6.1.1
Moderator: Companies are encouraged to provide their comments for TP in Clause 2.3.2 in Email Summary

	R4-2208756
	Ericsson
	TP for TR for sub-clauses: 6.1.2.3
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:
Open issues and candidate options before e-meeting:
Issue 2-1: Configuration of CBW in SIB1 behaviour
· The listed observations are not mutual exclusive.  Please comment on each observation point listed below.  If you do not agree with the observation point, please indicate the detail in which the observation cannot be agreeable.  If there is a common understanding, then it shall be captured in a revised TP during second round.  
· Observation 1: the carrier bandwidth indicated by SIB1 is cell-specific UE channel bandwidth instead of BS channel bandwidth. It is ok to re-configure a UE-specific channel bandwidth wider than the one indicated in SIB1
· Observation 2: The latest TR 38.844 clause 6.1.2.2 already allows a method to configure larger UE specific carrier bandwidth larger than the one in SIB1
· Observation 3: The carrierBandwidth in SIB1 must correspond to the maximum transmission bandwidth configuration NRB defined in TS 38.101 so that UE can map it unambiguously to a regular UE channel bandwidth.
· Observation 4: The channel bandwidth value indicated in dedicated signaling must correspond to the maximum transmission bandwidth configuration NRB defined in TS 38.101 so that UE can map it unambiguously to a regular UE channel bandwidth.
· Observation 5: The uplink carrier bandwidth in SIB1 shall not exceed the irregular channel bandwidth to maintain the UE unwanted emissions, unless it is guaranteed by 3GPP spec that UE uses a channel filter based on initial BWP bandwidth.
· Observation 6: Provided that the SIB1 carrier bandwidth for uplink does not exceed the irregular channel bandwidth, a risk of violating regulatory requirement in UE unwanted emissions can be avoided.
· Recommended WF
· If any of the above observations are agreeable and if missing from the current TPs on this topic then capture any possible agreements and/or common understanding as a revision of TPs submitted this meeting on this topic (R4-2208657, R4-2209031, R4-2208755)
Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1 
	Company
	Comments

	Qualcomm
	Observation 1: this is ok but it seems we need to confirm that it actually works in practice
Observation 3: the original idea of the design was to allow any number of RBs, however, if this is done then there is some ambiguity on the UE side on which channel BW to use. The channel BW that UE has to use needs to be unambiguous so that UE can meet RF requirements.
Observation 4: same comment as for Observation 3.
Observation 5: This observation is not clear at all. As of now there is no method that uses an UL with the exact size of the irregular channel.
Observation 6: The UE can only follow the network configuration, it has no way of knowing that it would violate or not regulatory requirements.


	Huawei
	Observation 1: in our view it could be the BS channel bandwidth as well
Observation 3/4: it can be any number of RBs from current specifications.
Observation 5: agree, so a smaller channel bandwidth than irregular bandwidth should be adopted in the UL.
Observation 6: agree

	Nokia
	Support observation 2, 4, 5 and 6.
If Observation 1 reflects both
- what legacy UEs support and
- RAN4's preference,
but is not clear from the current specifications, it should be clarified from Rel-15 onwards according to the legacy UE support and RAN4's preference to allow for safely reconfiguring the UE-specific CBW and BWP in connected state partly outside of the CBW signalled in SIB1.
Regarding Observation 3, as described in 38.331, UE can still camp on a cell for SIB1 NRB that UE does not support, as far as initial BWP is equal to or smaller than a regular channel bandwidth confined in SIB1 BW.

	China Telecom
	Observation 1: It could be the BS channel bandwidth as well, especially for the regular cases where standard CBW is used. However, in the case we are discussing, e.g., wider CBW solution for irregular channel bandwidth, the CBW indicated in SIB1 is the cell-specific UE channel bandwidth instead of BS channel bandwidth given that the actual available carrier is larger than that indicated in SIB1 at BS side. So, reconfiguring a CBW wider than that indicated in SIB1 is fine as long as the used PRBs are contained in actual available carrier.
Observation 2: Agree.
Observation 3: There is no limitations on whether the CBW in SIB1 must correspond to the maximum transmission bandwidth configuration NRB defined in TS 38.101. However, based on our understanding, it’s true in practice that CBW in SIB1 is among the channel bandwidth defined in 38.101. We don’t know whether devices can run normally if any number of RBs are configured.
Observation 4: Agree. 
This observation is made based on the summary of change in RP-190544:
“Clarify that network only indicates channel bandwidth values that are defined in TS 38.101-1 and TS 38.101-2.”
From the CR on UE-specific channel bandwidth signalling, it is clear only defined CBW can be configured for UE-specific channel.
Observation 5/6: Agree. We understand these two observations mean smaller CBW should be used in UL, especially for the initial access procedure. 

	Intel
	Observation 3, 4: We do not feel that we can conclusively state that the  CBW must always correspond to the maximum bandwidth configuration or correspond to the maximum transmission bandwidth. 
Observation 5: We do not agree that this is an issue
Observation 6: It is not clear that this scenario could exist or become an issue

	Apple
	Observation 1: It is Ok as a principle, and the signaling allows it, but we need to check whether it really works as expected for all cases.
Observation 3-4: Signaling wise it is indeed the case that any number of RBs can be signaled in SIB1. However, existing RF requirements are associated with discrete channel bandwidth values defined in TS 38.101-1. So it is not clear at all which RF requirements a UE is going to apply if the number of RBs does not corresponding to any standard channel bandwidth. The same comment applies to Observation 1.
Observation 5: Not clear. From a UE perspective we just follow the configuration provided in SIB1 because a UE is not aware of the actual spectrum block size. So the question is whether emission requirements will be met if the SIB1 channel bandwidth is larger than irregular channel, but the bandwidth part is set to the number of RBs corresponding to the actual allocation.
Observation 6: Yes, this is our understanding. If the UL bandwidth is set to the next smaller channel bandwidth, then all the emission requirements should be fulfilled because the UE behavior would be same as if the spectrum allocation were corresponding to the next smaller standard channel.    

	MediaTek
	Observation 1: Needs further checking. 
Observation 2: Already covered in the TR in terms of signalling.
Observation 4: Current RRC spec seems to require that yes.
Observation 5: Current 3GPP spec does not seem to guarantee this.
Observation 6: Is SIB1 and initial BWP corresponding to next smaller BW or full irregular BW in this case? 


	Ericsson
	Observation 1: no, the carrierBandwidth is the resource grid size in the DL/UL, does not have to correspond to a maximum transmission bandwidth configuration of the BS/UE. There is one resource grid size per carrier and SCS and that is indicated in SIB1.
Observation 2: no, the following restriction in 38.104 applies: “The placement of the UE channel bandwidth is flexible but can only be completely within the BS channel bandwidth” as discussed at RAN#102-e.
Observation 3: no, just like the BWP size, any number of PRBs can be configured (up to the maximum 275) as discussed at RAN2#92 when sending the Reply LS to RAN2 in R4-1909883. This subsequently led to the modification of the conditions for initial access in the SIB1 procedure:
[image: ]
note the ”smaller/wider than or equal to” in the formulation.
Observation 4: agreed. This follows from the field descriptions of the servingCellConfig in 38.331. The intention of these field, channel bandwidth (MHz) and location determination, is described in the clarification CR in RP-1902778.
Observation 5: not agreed, there shall be no such restriction. The carrierBandwidth (SIB1) as measured in MHz can be wider than the irregular BW (MHz) with unwanted emissions requirements ensured for all UEs attached as long as the said carrierBandwidth is smaller than the maximum transmission bandwidth configuration of the next larger UE channel BW. For initial access the UE applies a channel bandwidth as follows (SIB1 procedure):
[image: ]
We are aware of comments raised regarding transmissions before capability exchange for the case in which the carrierBandwidth (SIB1) is set to the maximum transmission bandwidth configuration of the next wider UE channel bandwidth due to claimed IODT problems. In this case the UE may use the next larger CHBW. However, internal GB to the edges of the spectrum block of irregular channel bandwidth are significantly larger in case the BWP#0 is smaller than the irregular block, which reduces the risk of exceeding limits.
Observation 6: agreed. However, it should be added that this does not preclude other cases for which unwanted emissions are ensured for all UEs attaching (see comments above).

	ZTE
	Observation 1: The term “cell specific UE channel bandwidth” is a bit confusing. If it means all of the UEs’ channel bandwidths in the cell are the same as SIB1 channel bandwidth? What is the BS channel bandwidth in this case?
Observation 2: From signaling perspective, yes. However, this requires RAN4 specs update, because in the currently RAN4 specs, UE channel bandwidth much be confined within the BS channel bandwidth (broadcast in SIB1).
Observation 3/4: According to the current specs, yes it is. The below texts are captured from 38.331:
downlinkChannelBW-PerSCS-List
A set of UE specific channel bandwidth and location configurations for different subcarrier spacings (numerologies). Defined in relation to Point A. The UE uses the configuration provided in this field only for the purpose of channel bandwidth and location determination. If absent, UE uses the configuration indicated in scs-SpecificCarrierList in DownlinkConfigCommon / DownlinkConfigCommonSIB. Network only configures channel bandwidth that corresponds to the channel bandwidth values defined in TS 38.101-1 [15] and TS 38.101-2 [39]. 
Observation 5: SIB1 UL channel bandwidth should not exceed the irregular bandwidth, but UE does not have to perform channel filtering based on initial BWP bandwidth.
Observation 6: agree. 

	T-Mobile USA
	Observation 1:  Agreed. RAN1 deferred to RAN2 and RAN2 said that they had no restriction that the UE specific channel BW cannot be > the cell specific carrier BW. . 
RAN2. From R4-2119411:
•	For the overlapping CBWs from UE perspective (one cell approach):
o	Is it possible to configure the UE with a dedicated carrierBandwidth in the ServingCellConfig that is wider than/partially outside the carrierBandwidth configured in SIB1?
o	RAN1 response: RAN1 leaves the configuration related question for RAN2 to answer.
And from R4-2200031
•	For the overlapping CBWs from UE perspective (one cell approach):
o	Is it possible to configure the UE with a dedicated carrierBandwidth in the ServingCellConfig that is wider than/partially outside the carrierBandwidth configured in SIB1?
o	RAN2 response: UE behaviour is not specified when the channel bandwidth configuration exceeds the frequency band borders. RAN2 thinks it is possible from signalling view to override the SIB1 channel bandwidth by the dedicated channel bandwidth signalling in RRC_CONNECTED if the UE is capable of the dedicated channel bandwidth, and if network ensures the SIB1 channel bandwidth and dedicated channel bandwidth use the same PRB grid. RAN2 has no consensus whether a new capability is needed to support that the dedicated channel bandwidth is outside SIB1 channel bandwidth.

Also, the meaning of UE specific and cell specific are documented clearly in 38.331. 
Observation 2: Agreed. In the Annex on n12 and n85 we describe using a wider UE specific carrier BW than the cell specific carrier BW in SIB1. 
Observation 3: We do not agree. The LS response from RAN1 and RAN2 in  R4-2119411 and R4-2200031 did not indicate that there was such a restriction, although RAN2 did not have consensus on whether a new UE capability might be required to indicate that a UE supports a UE specific channel BW that is wider than the cell specific carrier BW in SIB1.
Observation 4: Agreed. 
Observation 5: Although RAN4 has not been considering PRB blanking on the uplink, T-Mobile has done testing in the lab which several UEs which does not indicate problems with meeting emissions on the uplink with PRB blanking.
Observation 6: We think that with PRB blanking the uplink emissions don’t look problematic even if the uplink carrier BW exceeds the irregular BW. 


 
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

	R4-2208041
	Qualcomm: in section 6.6.1: this part is not correct: “is able to achieve the full spectral efficiency benefit with those legacy UE”. there will be some performance degradation so spectral efficiency is questionable, hence, this part should be removed.
Section 6.7.2: “while meeting all RAN4 specifications” should be removed. this method would require new requirements so UE cannot meet “existing specs”. also, the performance after this “combining” is not clear but there would likely be some degradation since perfect phase alignment between these carriers is not possible in practice.

	
	Nokia: not clear how it was concluded wider CHBW is generic and future proof solution, works with all legacy UEs and achieve full spectral efficiency? For example, on adaptation to 1PRB resolution, when the UE applies the larger channel BW, would it require the UE to adapt its analogue filter to the exact configured PRBs assigned to it?
The decision about rephrasing of the TP should be postponed until the open issues about the WiderCHBW are solved (reconfiguration to a UE-specific CBW that is wider than the CBW in SIB1 and that need not be placed on the channel raster, UL unwanted emissions during random access if the CBW signalled in SIB1 is wider than the irregular BW, CBW ≠ max. transmission BW configuration). Additional comments:
· Section 6.4.x, about 'Generic': A generic method must support an irregular BW of 6 MHz at the band edge. However, it is not yet clear how the CBW and initial BWP must be configured in SIB1 for the UL and DL so that a legacy UE can use the cell and that the UE must use settings in the UL that ensure compliance with the unwanted emission requirements. Maybe this aspect can be clarified during this meeting. Furthermore, the DL performance reported in revised R4-2209319 is sufficient at 9 MHz but very bad at 6 MHz. It seems that the larger the difference between the irregular BW and the next wider CBW is, the worse is the ACS. This is not generic either. 
· Section 6.6.1: Supporting asymmetric CBWs only in principle may be insufficient – the required specific asymmetric CBW combinations for the irregular BW must be supported in the respective operating band. Some asymmetric CBW combinations are mandatory in some bands, but none of the mandatory asymmetric CBW combinations in TS 38.101-1 table 5.3.6-1 fits to the FDD bands in the TR's table 4-1 (Summary of operators’ input for irregular channel bandwidth). 
· Furthermore, the statement about "spectral efficiency" requires understanding it from UE DL perspective and based on the irregular BW. Since this does not go without saying and since another prerequisite may be the absence of harmful ACI/blocking.
· Section 6.7.2: as commented in the last meeting: “This clause is about standard impact identification. With intra-band NC combinations present in the standard, how additional proposed text would address additional standard impact?”

	
	Apple: Generally, we are fine with the TP with some minor remarks.
Referring to the following sentence and comments from other companies, “The larger CBW than licensed BW method works with all legacy UEs that support asymmetric BW and is able to achieve the full spectral efficiency benefit with those legacy UE.”, it seems that there is a confusion about what spectral efficiency means. If we consider spectral efficiency as just the number of RBs, then yes, full RB usage is possible. At the same time, we can have performance degradation in presence of the strong blocker and this case the spectral efficiency, as bps/Hz, may decline. 

	
	MediaTek:
Section 6.4: Please can somebody explain to me what section 6.4 is intended for? It seems that this TP is picking and choosing a few points from the whole analysis and re-stating it. Not sure that is useful. I understood this section was supposed to be saying “here are some specific points that would be needed to be ensured/considered if this solution was to be adopted”, which seems quite different to what this text proposal is saying. Maybe a review of this whole section in the context of the rest of the TR would be useful.
Section 6.6: is it not the case that we have only defined asymmetric bandwidths for bands and bandwidths that are not relevant for this study item? So how can we assume legacy UEs support anything of relevance?
Section 6.7: I don’t understand what this proposed text has to do with RAN4 specification impact.

	
	Ericsson: In general, we are OK with the updates. In clause 6.7.2 for two-carrier/one cell approach, it is still unclear how the UE architecture would look like with a split RF paths. Whether it is viable in practice needs to be studied. It is better to specify a regular BW.
To Nokia: Some of the mentioned issues have been addressed in R4-2208755:
· Reconfiguration to a UE-specific CBW that is wider than the CBW in SIB1 is not possible with the method using Next larger channel bandwidth.
· UE-specific CBW needs not to be placed on the channel raster. From R4-2208755: “For if that were the case it would not be possible to configure a regular channel bandwidth with an odd/even sized maximum transmission bandwidth configuration within a wider carrier grid of even/odd PR size and maintain PRB alignment, which would break the UE dedicated bandwidth feature.”
· UE-specific CBW is never configured to a value which does not correspond to the maximum transmission bandwidth configuration of a regular CBW.

	
	ZTE: 
(1) sub-section numbering under Section 6.4 should be corrected;
(2) “Generic and future proof solution, the irregular channel bandwidth is adaptable with a resolution of 1PRB, making it adaptable to new future irregular CBWs.  Does not require new channel filters for UE to be designed and tested.”   “With the generic and future proof solution, the irregular channel …”
(3)  “separate “main RF carrier” and “additional RF carrier” with separate signal processing paths” : “separate signal processing paths” does not include baseband digital processing, because the baseband will combine both, and perform demod/decoding by treating all of PRBs from two RF carriers as one conventional carrier.

	
	

	R4-2208554
	Qualcomm: Section 6.5.1: this part is probably not needed because as of now no operator brought up the need for irregular BW in any TDD band.

	
	[bookmark: _Hlk103166944]Skyworks: We agree with Qualcomm that although irregular BW approach may apply to any band type we should stick to the cases brought up for the study (FDD and SDL bands). For TDD it is unclear if/how UE may/may not have to change configuration between UL and DL and we have not discussed this.

	
	Huawei: to Qualcomm, we are not sure, but there is no harm if the text is ok.

	
	Nokia: As for most of the TPs covering the Larger CBW method, prior clarification of the open issues is needed. 
· About 6.4.x: The term 'co-location' is not sufficiently defined. Does it mean that the operator(s) who has/have adjacent spectrum must in a country-wide manner use the same base station sites with the same antenna pattern and similar power spectral density in the DL, similar cell re-selection and handover criteria and, where applicable, the same operating hours if the cell is only part-time used for capacity increase? 
· About 6.7.1: As commented about R4-2209137 w.r.t. the specification impact, specifying the needed asymmetries in a band-by-band manner may not be very generic. 

	
	Intel: First paragraph in 6.3.1 is a description of gNB implementation which we agreed to postpone in this study.  UEs using Larger Channel BW method are not necessarily required to have gNB also using Larger Channel BW method.  Since this is FFS, we should not include this paragraph.

	
	Apple: Referring to section 6.3.1, is the gNB impact is still FSS, then remaining text is a bit speculative. As a more general remark, we would like to remind that for instance while considering DSS in band 48/n48, all network side vendors said that they can meet emission requirements while restricting the number of RBs; and now we hear opposite statements.   

	
	MediaTek: 6.6.1: if there are no relevant asymmetric CBW combinations specified how can we assume anything relevant about legacy UE support?

	
	Ericsson: In general we are OK with this TP, except for a few wording issues for clarity. In section 6.3.1: "Hence more scheduled RBs should be restricted or the gNB has to support irregular channel" should be worded as "hence number of RBs should be restricted" in other words less RBs to be scheduled if it comes to a problem to meet the regulatory emissions requirements. In sentence “It is expected that the gNB operating with wider channel filter cannot provide any attenuation at the edges of the irregular channel bandwidth.” we propose to insert “in most cases”, since there is a case e.g. where the irregular channel BW is at the edge of the wider channel BW (and corresponding channel filter) where there is an attenuation.
Also, in sections 6.3.1 & 6.7.1: whether or not the actual non-blanked PRB is specified is FFS, the BS must support the out-of-block requirements regardless of irregular BW. In section 6.5.1: the proposed sentence is true if the BWP-Id is the same for the UL and DL (which is always the case in practice).

	
	ZTE: For section 6.4.x on the larger CBW approach, we are discussing the single carrier operation with a larger CBW than the irregular bandwidth, however, the proposed texts are proposing that it is suitable for a colocation case, does it mean combining the larger CBW approach with another co-location carrier in CA/DC?

	
	

	R4-2210343
	Nokia: thank you for updated results, we are looking forward to missing performance results for the irregular BW inside the next wider BW. 
· Section 2.1, A4: in TS 38.101-1 subclause 7.6.2 about in-band blocking, the centre of the 5 MHz wide blocker has at least an offset of 7.5 MHz from the wanted signal's channel edge, i.e. it is not right next to the irregular channel, contrary to an adjacent channel interferer according to subclause 7.5. In subclause 7.5, the term 'blocker' is not used. Also the wanted signal level fits better to subclause 7.5 than 7.6. Could Apple please double-check the consistency of the frequency offset and the term 'blocker'? 
· The note below figure 6.1.3-1 looks now somewhat lost. 
· The sentence below figure 6.1.3-3 does not seem to fit any longer. 
· The effect of the huge degradation of the estimated SNR at an irregular BW of 6 MHz is not completely clear – is this relevant in the first place for the link quality reporting, or similarly relevant for the ACS? 
· Concerning the note below figure 6.1.3-3: If the UE-specific CBW is signalled, as indicated in R4-2208755, with the intent to allow UE to determine the placement of the channel bandwidth to meet the RAN4 requirements, the network has the possibility to left-align or right-align the next wider CBW in connected state with the irregular BW or with the BWP to improve the ACS on the left- or right-hand side, accepting an ACS degradation on the opposite side compared with centring the UE-specific CBW around the irregular BW. This should neither require a new capability (unless the CBW can partly be outside of the operating band) nor a new signalling. 

	
	Apple: Answering some of the comments from Nokia.
The "blocker" offset in our TP is the offset from the irregular channel center to the center of the blocker (and the blocker bandwidth is always 5MHz). So, as an example, the blocker offset is 7MHz for the 9MHz irregular channel meaning that the blocker is right next to the edge of the 9MHz allocation (2.5+4.5MHz).
The note below figure 6.1.3-1 can be removed or incorporated into the existing text. Our understanding is that existing text already covers multi-operator case by mentioning that blockers can be on both sides.
Text below 6.1.3-3 still fits because it makes the point that if a UE adapts its digital filter to the actual bandwidth part, we can achieve better performance. The presented results are for the case when a UE sets its analog and digital filter to the next larger bandwidth.
ACS is a possibility to sustain certain performance (expressed in throughput), which in turn requires some minimum SNR level. Thus, the SNR degradation will impact ACS; however, we need to check further what would be the minimum SNR level needed to fulfil existing 3GPP ACS requirements. Another option would be to measure directly throughput degradation.   

	
	MediaTek: I need to check further, but was this based on testing a real UE or was it based on a simulation using purely the ACS according to 3GPP specs as reference with no assumption on the actual filter?

	
	Ericsson: Thank you for adding a section with the questions from companies and their answers. In general, it should be underlined that the results depend on the implementation (how is in-channel rejection done etc.). Is the ACI sub-carrier aligned with the wanted signal (the ACS assumes not, half-SCS added)?
Additionally for the cases the degradation of is not acceptable the UE may switch back to operation on smallerCBW as a fall back method.  

	
	ZTE: 
(1) “However, for the scenario in the Figure 6.1.3-2 the wider channel filter cannot protect against blocker(s) when the irregular spectrum block is narrower than the channel filter and/or there are blockers on both sides.”. Actually the scenario in Figure 6.1.3-2 shows the cases where part of the blocker falls into the widerCBW channel filter, not only because the irregular bandwidth is narrower than the channel filter. The placement of the channel filter also plays a role. 
(2) For the added results, some clarification might be needed. For example, it sounds a test via a testbed, however, the estimated SNR is measured values, or calculated based on the offline data from the testbed?

	
	Apple:
@MediaTek: The results are based on the actual measurements performed with a device in which the both the analog and digital filter were set to 10MHz to estimate the worst-case scenario. 
@ZTE: SNR cannot be measured by definition, it is anyway estimated based on the actual channel measurements. 

	
	Nokia: “Another option would be to measure directly throughput degradation.” We encourage Apple to pursue this option if possible. Despite not having the digital filter to support ACI suppression, it would still reveal the impact of the throughput since the degradation measured in the 10MHz channel bandwidth is still not interference directly on the PRBs, which the SNR suggests.

	R4-2208656
	Qualcomm: change proposed is NBC,cannot be agreed.

	
	 Ericsson: Issues which are discussed in this contribution have been addressed in R4-2208755. We do not agree with the TP. 
Observation 1: it is recognized that the unwanted emissions is not ensured for transmissions before capability exchange if the carrier grid is set to the maximum transmission bandwidth configuration of the wider CHBW and is wider than the irregular BW, but there will be additional internal GB to make sure that close-in emissions are not violated (the primary virtue of the UL digital filters). The same issue was discussed for B48/n48 sharing without changes of the spec (increased internal GB by blanking). 
Observation 2: the UE dedicated filters does not have to be centered on the channel raster (otherwise the feature would be broken), only the SIB1 carrier grid for at least one SCS. 
Proposal 1: these aspects is already covered in the Ericsson proposal R4-2208755, no need to include the "clarification", it follows from the mapping between the carrier grid and the channel raster point. (The location of the UE dedicated BW could be clarified) Furthermore, “UE specific carrier bandwidth” is not correct term as the carrier bandwidth (grid size) configured in SIB1 cannot be reconfigured in dedicated UE signaling, only the UE channel bandwidth.

	
	Apple: Not clear what this TP aims at. Do we intend to change TS 38.101-1 with this TP? Is it even possible procedurally? Nevertheless, it will be NBC as commented by Qualcomm. 

	
	Nokia: to Qualcomm: do you expect that there are legacy UEs which need the UE-specific CBW to be on the channel raster? If so, the method proposed in R4-2208755 must be reconsidered.

	R4-2208657
	Qualcomm: This TP is suggesting that some NBC changes should be made to the specs, should not be approved as is. It could be modified to say that some changes are needed in the future if the method is to be adopted. 

	
	Intel: Would suggest to move sentence “However, for the scenario in the Figure 6.1.3-2 the wider channel filter cannot protect against blocker(s) when the irregular spectrum block is narrower than the channel filter and/or there are blockers on both sides.” To follow immediately after Figure 6.1.3-1
We do not agree to the current text introducing and explaining the simulation results.  The presented figure is a worst case scenario with a narrowband (5MHz) blocker located directly against the edge of the desired CBW and NW unaware and not utilizing the UE channel filter as in Figure 6.1.3-1.  The simulation is also made worse by selecting a 5MHz blocker versus a wider BW.  The text needs to make it clear that this is a worst case scenario and not a typical scenario.   Also it would be better if the results could be presented as REFSENSE degradation instead of SNR since SNR degradation is somewhat subjective.

	
	Intel: This text is not needed as we do not agree that there is a clear unwanted emissions issue with this method during initial random access.  

	
	Apple:
In 6.6.1, is the following sentence needed “A UE that does not support the required asymmetric BWs can at best be operated as in overlapping UE CBWs from network perspective.”? It looks like a guidance to an operator what can be done if a UE does not support certain functionality, but we can write tons of similar statements to every method.
In 6.7.1, the first paragraph is a bit misleading. We already agreed some time ago that UL for the next larger channel bandwidth is not considered for time being, i.e. the next smaller bandwidth is used. 
In 6.7.1, the second paragraph on 100kHz raster is out of the scope of this method. This is a more generic issue raised in the context of several methods. 

	
	MediaTek: 
It would be good if the terms could be aligned with the signalling terms, as it is not altogether clear what is being referred to.
Also it refers to Rel-15 changes. 

	
	Ericsson: We do not agree with this TP.
Section 6.6.1: we do not agree as the larger channel bandwidth can be done with regular CBW and does not need to use the other methods if legacy UE don't support asymmetric BW. 
Section 6.7.1: it is recognized that the unwanted emissions is not ensured before capability exchange if the carrier grid is set to the wider CHBW, but there will be additional internal GB to make sure that close-in emissions are not violated (the primary virtue of the UL digital filters). The same issue was discussed for B48/n48 sharing without changes of the spec (blanking at the edges). The requirements apply to the channel bandwidth, any other change of requirements in terms of PRB should be clearly motivated. The observations on the gNB requirement apply to all methods, should not only be listed under the larger-BW method (for which this is not the case according to the latest proposals).

	
	ZTE: In section 6.6.1, it relates to the larger CBW approach, however, the proposed texts are for the overlapping UE CBWs from network perspective: “A UE that does not support the required asymmetric BWs can at best be operated as in overlapping UE CBWs from network perspective.” . We can just say that support of the larger CBW approach requires the support of asysmmetric UL/DL operation.

	
	Nokia:
At Qualcomm: Nokia's intention is not to make NBC changes. However, the larger CBW method is built on assumptions which are not yet explicitly written into the NR specifications. If the assumptions are correct, they should be written into the NR specifications from Rel-15 onwards so that they can be safely used because then also new Rel-15 UEs must fulfil them. If any assumption is wrong, the corresponding aspect of the larger CBW method must be reconsidered.
At Intel: The network must configure the UEs so that the level of unwanted emissions does not exceed the regulatory limit, provided that the UEs are specification compliant. Removing doubt by amending 3GPP specifications is a viable option. Configuring the UEs so that it is unclear whether they meet the regulatory requirements should not be an option. 
At Apple: The intention of the sentence in section 6.6.1 is to clarify the limitation that applies to UEs that do not support the needed asymmetric CBW combination. There are other ways to explain to what extent legacy UEs can use the irregular BW, but the limitations should be stated. The UL emissions concern in section 6.7.1 does not refer to the connected state, but to the initial access for which Ericsson propose in R4-2208755 configuring the next larger CBW in SIB1 also in the UL.
The channel raster aspect has a minor impact on the spectrum utilization of the overlapping UE CBWs from network perspective, but it is essential for using the next smaller CBW for UEs without the needed asymmetric CBW support and the next larger CBW for the UEs with the needed asymmetric CBW support. In the most relevant cases, only one of the next larger and next smaller CBW can be on the 100 kHz raster.

	R4-2208755
	Nokia:
prior clarification of the open issues is needed. 
· About "without any changes of the concept": There is a significant change in the second case (fig. 6.1.2.3-2) where the UL and DL carrierBandwidth in SIB1 are no longer the same. Now the carrierBandwidth in the DL in SIB1 is as wide as the UE-specific DL CBW, but the UL and DL carrierBandwidth in SIB1 are now different (asymmetric). 
Ericsson: yes, the carrier grid (or equivalently resource grid) sizes can be different in the UL and DL, the SIB1 procedure is carried out for both the UL and DL. We changed this for the second case to address the requirement in 38.104 that 
“The placement of the UE channel bandwidth is flexible but can only be completely within the BS channel bandwidth.”
The DL carrierBandwidth (SIB1) is now equal to the maximum bandwidth configuration of the UE-specific CHBW (and corresponds to the maximum bandwidth configuration of a BS channel bandwidth).
· For the irregular BW of 7 MHz, it is possible to generate the DL signal with a transmission BW configuration of 35 PRBs and a BS channel BW of 7 MHz, and the quoted paragraphs from TS 38.104 subclauses 5.3.1 and 5.3.4 in the TDoc's background section 1 should not preclude this for the Larger CBW method. PRB blanking is not the only possible implementation in the BS, and there are more effective implementations for narrowing the TX spectrum. Furthermore, the BS CBW in the sense of the 1st paragraph of TS 38.104 subclause 6.6.1 cannot be wider than the irregular BW. The signalled DL CBWs and BWP sizes may be wider than what is configured for the gNB's internal signal generation. Hence CRs would be needed to allow for a wider channel BW and transmission BW configuration at the UE than at the base station. This is in contradiction to the TDoc's statement "only require one specification change" which relates to the UEs' support of asymmetric CBW combinations. 
Ericsson: we do not claim that PRB blanking is the only method. There is no restriction that a regular BS channel bandwidth cannot contain a spectrum block of irregular BW. This is the principle of the blanking method and has already been considered by 3GPP for n5 operation in the US: a 7 MHz NR block and UEs that only supported 10 MHz channel bandwidth. The change for the second case above makes sure that the BS transmission bandwidth configuration (including blanked PRB) is at least as wide as that of the dedicated (regular) UE channel bandwidth and the requirement in 38.104 above is met. That some PRB are blanked by the BS is transparent to the UE and consistent with
“From a UE perspective, the UE is configured with one or more BWP / carriers, each with its own UE channel bandwidth. The UE does not need to be aware of the BS channel bandwidth or how the BS allocates bandwidth to different UEs.”
There is no contradiction or need for any specification changes.  
· In "The UE need not be aware of the actual BS channel bandwidth, the carrier location and bandwidth advertised in SIB1", doesn't the UE need the "bandwidth advertised in SIB1" because the CBW in SIB1 is the upper bound for the filter BW that the UE is allowed to configure (the UE must not attach if it supports only wider CBWs than what is signalled in SIB1)? 
Ericsson: yes (the wording above could be clearer), but the carrierBandwidth indicated in SIB1 need not necessarily match the BS maximum transmission bandwidth of a (regular) BS channel bandwidth. 
· "… should be a default duplex spacing …" – should it read 'a' or 'at'? 
· "PR size" – should it read "PRB size"? 
· In a paragraph about the UL, the following is written "both can be separated in frequency by the default duplex spacing". Since the duplex spacing refers also to the DL, this thought requires more explanation in the TP. Is the assumption that in the DL, there is also a 5 MHz UE-specific CBW that is not on the 100 kHz raster either, but at the operating band's default duplex spacing? 
Ericsson: should be clarified as “but both can be separated in frequency by the default duplex spacing [to their corresponding DL counterparts]”. Both the carrier grids (SIB1) and the symmetric UE CHBW should be at the default duplex spacing but both cannot be centered on the 100k raster. PRB alignment is obviously required.
· The UE may filter the UL signal during the initial access according to the UL CBW signalled in SIB1 (rather than according to the initial UL BWP). Hence case 1 according to figure 6.1.2.3-1 with an UL carrierBandwidth in SIB1 wider than the irregular BW is not a viable option. W.r.t. "UEs supporting both 5 MHz and 10 MHz bandwidth would attach, but all UEs must also support the 5 MHz regular bandwidth for otherwise compliance with unwanted emissions requirements cannot be ensured" and "During initial access the UE uses the carrierBandwidth in SIB1 and the size of the BWP#0 for determining the channel bandwidth", please clarify that the 3GPP specifications do not yet oblige a UE that supports both 5 and 10 MHz CBW to adjust the UL channel filter according to the initial UL BWP rather than the UL CBW signalled in SIB1 and that this risk for the compliance with the UL unwanted emission requirements must be solved before signalling in SIB1 a wider UL CBW than irregular BW. The current TP version erroneously assumes that there is only a problem if the UE does not support a CBW of 5 MHz. 
Ericsson: we disagree with the assertion that the first case is not viable. UEs not supporting the 5 MHz CHBW may indeed attach (the internal guard bands w r t the licensed block edges significant for RACH transmissions as demonstrated for all UEs attached) but will be redirected after capability exchange. The current version of the TP describes the conditions at initial access with regard to unwanted emissions for the case that the UE may not use a CHBW smaller than the irregular block at initial access.
· In the example configuration for figure 6.1.2.3-1, what value has Δf? 
Is m an arbitrary integer number (if not, what is it)? 
Ericsson: yes, m is an integer number less than the maximum value of the offsetToCarrier for the carrier grid, Point A located m CRBs below the start of the carrier resource grid in frequency as stated. Df is the sub-carrier spacing (should follow from the preceding factor but can be described).
· "start if the" – should it read "start of the"? 
· "m + 27" – should it read "m + 37"? 
Ericsson: good observation, should be m + 37
· "section 6.1.2.5" – should it read "section 6.1.2.4"? 
· "carried" – should it read "carrier"? 
· "as shifted" – should it read "are shifted"? 
· "Figure 6.1.2.5-1" – should it read "Figure 6.1.2.4-1"? 
· "modified with the" – should it read "modified if the"? 
· In figure 6.1.2.5-1, the UL carrierBandwidth in SIB1 goes at the upper end beyond the licensed spectrum. Contrary to figure 6.1.2.3-2 where the UL carrierBandwidth is inside the irregular BW, the solution in figure 6.1.2.5-1 does not completely guarantee the UE's UL spectrum compliance. In the theoretical case that a future UE has an UL filter that is as wide as the UL carrierBandwidth in SIB1, the UE is allowed to use that filter in the UL although its passband is too wide for the licensed spectrum. Hence for an irregular BW at the operating band edge, we still lack an incontrovertible solution. 
Ericsson: the UL carrierBandwidth (SIB1) is wider than the maximum transmission bandwidth configuration of for the 5 MHz but smaller than that to the 10 MHz (hence only UEs supporting 5 MHz attach) and such that the center of the UL and DL are at the default duplex spacing. This is hopefully clear from the figure describing the second case (with the smaller UL carrier grid).
· The terminology should be correct (e.g. better use "resource grid" where this is what is meant by "carrier grid", use "initial BWP" where this is what is meant by "BWP#0"). 
Ericsson: BWP#0 is the notion for the initial BWP in 38.331. 
· The comparative in the caption of figure 6.1.2.3-2 is not clear. 
Ericsson: this is the caption of the deleted figure, will be corrected.
· Does "UE symmetric channel bandwidths" refer to symmetric UE-specific channel bandwidths? 
Ericsson: yes (since “can be set” by the network)
· Is the assumption correct that the BWs in the three figures are CBWs, not BWPs? If so, please provide also corresponding exemplary BWP sizes (UL and DL respectively, in SIB1 as well as UE-specific for UEs supporting and not supporting the needed asymmetry).
Ericsson: the BWs in the figures are in MHz as indicated in the boxes and the captions. The locations of additional BWPs (other than the initial) are not indicated but we can add a statement that the UL BWP must be within the UE dedicated bandwidths and clarify that none of these can be outside the carrier grid (carrierBandwidth advertised in SIB1).


	
	 Intel: In general we agree with the proposed text, and appreciate the detailed explanation.  It is useful detailing the different scenarios of operator block, band edge, etc.

	
	Apple: We appreciate contributions providing detailed description, but it is not clear why we have a new section 6.1.2.3. Our understanding is that we always consider a case when the next larger channel is used, whereupon two major cases were identified: whether the initial configuration in SIB1 signals the next larger channel (6.1.2.1) or the next smaller bandwidth (6.1.2.2). Our preference is to incorporate more detailed signaling into one of the existing sections.  

	
	MediaTek: Would appreciate more time to check this. Similar to Apple I wonder if all of the permutations are necessary and a bit unclear what they are aiming to demonstrate.

	
	Ericsson: thanks to Nokia for all the comments and the careful review, see answers inline above. We will update the TP with necessary corrections. 
Further: yes, the blanking method has two deficiencies:
1. the ACS may be degraded in some cases, e.g. for non-collocated networks, the actual degradation depends on the wanted signal level)
2. compliance for RACH transmission may be a problem in case the carrier grid sizes must match the maximum transmission bandwidth configuration of a UE channel bandwidth (some UE vendors claim this) but in many cases the internal guard bands between UL BWP#0 and the irregular block edges are or can be made significant
but the method is simple, follows existing specifications and only requires support of asymmetric UE bandwidths. This also meets the objective of the SID that changes for the UE are minimized. The BS must meet unwanted emissions outside the irregular BW but is common to all methods.

	
	ZTE: The new added section 6.1.2.3 looks to me that it provides much more details for the original section 6.1.2.1 (the first case) and 6.1.2.2 (the second case).

	
	

	R4-2209031
	Intel: We agree in general with the proposed change of assuming the smaller CBW for UL

	
	Company B

	
	Apple: Ok with the change, maybe we can format it as a NOTE to make it more visible.

	
	ZTE: Thanks to Apple for the proposal. Adding a NOTE would be fine with us.

	
	

	R4-2208756
	Qualcomm: this TP is not needed because there are no requests for irregular channel BWs in TDD bands. 

	
	Skyworks: We agree with Qualcomm that although irregular BW approach may apply to any band type we should stick to the cases brought up for the study (FDD and SDL bands). For TDD it is unclear if/how UE may/may not have to change configuration between UL and DL and we have not discussed this.

	
	Nokia:
· Both TDD as well as 55MHz example is currently not in the SID scope, for 55MHz CA approach can be used
Ericsson: the 55 MHz is an example. The SID does not preclude consideration of TDD.
· Considering only one TDD band supports asymmetric configuration the statement “However, the only specification change needed is introduction of asymmetric channel bandwidths for TDD” seems rather simple way to put that extension. 
Ericsson: yes, it is the only required change.
· W.r.t. "the example irregular bandwidths only include FDD cases (non-exclusive)" in the TDoc's background section, please remember that band n29 is SDL. 
· "Asymmetric bandwidths have thus far only been specified for FDD" in the TDoc's background section and in section 6.1.2.3B as well as "thus far only defined for FDD" and "introduction of asymmetric channel bandwidths for TDD" in section 6.1.2.3B seem to be a misconception because TS 38.101-1 V17.5.0 contains TDD in subclause 5.3.6. 
Ericsson: yes, we mistakenly did not consider the case of n50. However, this makes the cases considered (centered carriers) the more straightforward
· Referring to “the carrier bandwidths [image: ](RB) of the DL and UL carrier indicated to the UE by SIB1 are within the BS transmission bandwidth configurations of the respective BS UL and DL channel bandwidths (MHz) no matter if irregular, the said BS transmission bandwidth configurations also containing blanked PRB”, a BS serving the Larger CBW method should not be required to operate at a transmission BW configuration or CBW that exceeds the BS's CBW in the sense of the 1st paragraph of TS 38.104 subclause 6.6.1. 
Ericsson: see comment to the corresponding for FDD. The BS maximum bandwidth configuration can contain the irregular block, this is the principle of the blanking method as explained above and has been specified for another case.
· The terminology should be correct (e.g. "resource grid" instead of "carrier grid" where the former is meant, "initial BWP" rather than "BPW#0" or "BWP#0" where the former is meant). 
· W.r.t. "the center frequency of UL and DL parts with the same BWP-Id must be the same": The wording in TS 38.101-1 table 5.3.6-2 seems to be even more demanding. If any note in that table is wrong, please feel free to draft a CR. 
Ericsson: yes, but this is a RAN4 requirement for the n50 case. The quote from 38.331 is used for the example is the general restriction for UL and DL BWP with the same BWP-Id. We can indeed modify the TDD case as needed assuming that the default duplex spacing is 0 Hz.
· "by L and UL" – should it read "DL and UL"? 
· W.r.t. "The carrierBandwidth of the UL and DL grids can be of equal size in case UEs support at least one smaller BW than the next larger than the irregular block." and "UEs not supporting the 50 MHz bandwidth", the wording does not express that the UL carrierBandwidth in SIB1 should be inside the irregular BW to ensure a compliant UE TX spectrum during initial access. This applies even if the UE supports the CBW of 50 MHz because the UE's TX spectrum is allowed to be wider than the initial UL BWP. 
Ericsson: we disagree. The carrierBandwidth (SIB1) as measured in MHz can be wider than the irregular BW but smaller than the new wider CHBW in the UL. Then UEs only supporting the new wider will not attached whereas other UEs can attach and unwanted emissions requirements are also ensured during initial access.
· W.r.t. "the center frequencies of any BWP can be aligned if desired", how does this fit to that 
- BWP sizes should be maximum transmission BW configurations, i.e. 133 PRBs for the UL (odd number) and 162 for the DL (even number) for UEs supporting the asymmetry, and 
- the PRB grids in UL and DL are aligned? 
Ericsson: the carrier grids (SIB1) in the DL and UL must both be either odd or even such that the grids are PRB aligned and the center frequencies of the grids are at default duplex spacing (0 Hz assumed). We assume that the channel bandwidths (with the quoted maximum transmission bandwidth configurations 133 and 162 PRB) can be slightly shifted according to the current expression DFTX-RX for FDD.
· "can me" – should it read "can be"?

	
	Intel: Although there are no TDD band requests, we see value in including this methodology within the study item document.

	
	Ericsson: thanks to Nokia for all the comments and the careful review, see answers inline above. We will update the TP with the necessary corrections as per our reply comments above.

	
	ZTE: 
(1) In our understanding, the original section 6.1.2.2 should be applicable to both FDD and TDD. 
(2) The new subsection should be “6.1.2.2B”, instead of “6.1.2.3B”.
(3) If the new subsection is for TDD, then it implies that the original section 6.1.2.2 does not apply to TDD, perhaps FDD? If this is the case, then the original title should be corrected to FDD.

	
	



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: 
Companies in support of observations below
Observation 1: Qualcomm, Huawei, Nokia, China Telecom, Apple, TMUS
Observation 2: Nokia, China Telecom, TMUS
Observation 3/4: Different understandings whether the carrierBandwidth in SIB1 and dedicated signalling must correspond to the maximum transmission bandwidth.  The different view points should be captured in WF. 
Observation 5: Qualcomm, Huawei, Nokia, China Telecom
Observation 6: Agreeable
Recommendations for 2nd round:
Observation 1, 2 and 5 views are divided amongst companies, continued discussion in Round 2.
Discussions and viewpoints of observation 3 and 4 shall be captured in WF to aid in future discussions.
Agreement on observation 6 should be reflected and captured in TP.  Part of Proposal 2 in R4-2208656 (Nokia) is then agreeable.  Revision of R4-2208755 (Ericsson) should reflect this.



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  

	R4-2208041
	To be revised

	R4-2208554
	To be revised

	R4-2210343
	To be revised

	R4-2208656
	To be revised

	R4-2208657
	To be revised

	R4-2208755
	To be revised

	R4-2209031
	To be revised

	R4-2208756
	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”.


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

	R4-2208555
	Huawei, HiSilicon
	TP for TR for sub-clauses: 6.3, 6.5, 6.6
Moderator: Companies are encouraged to provide their comments for TP in Clause 3.3.2 in Email Summary

	R4-2209540
	Nokia, Nokia Shanghai Bell
	TP for TR for sub-clauses: 6.5
Moderator: Companies are encouraged to provide their comments for TP in Clause 3.3.2 in Email Summary

	R4-2208881
	Ericsson Limited
	TP for TR for sub-clauses: 6.1.2.1, 6.1.2.2, 6.2.2.2, 6.6.3
Moderator: Companies are encouraged to provide their comments for TP in Clause 3.3.2 in Email Summary

	R4-2209541
	Nokia, Nokia Shanghai Bell
	TP for TR for sub-clauses: 6.7.2
Moderator: Companies are encouraged to provide their comments for TP in Clause 3.3.2 in Email Summary

	R4-2208556
	Huawei, HiSilicon
	TP for TR for sub-clauses: 6.2.3.2, 6.4, 6.5
Moderator: Companies are encouraged to provide their comments for TP in Clause 3.3.2 in Email Summary

	R4-2209032
	ZTE Wistron Telecom AB
	Proposal: Restrict the combination of overlapping CA and normal CA only to the case within the same irregular spectrum, and revise the corresponding sentence as shown in Annex.
TP for TR for sub-clauses: 6.2.3
Moderator: Companies are encouraged to provide their comments for TP 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.
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

	R4-2208555
	Qualcomm: typo in section 6.5.2: should say” is needed to support a dedicated channel bandwidth which is outside the SIB1 channel bandwidth”.

	
	Nokia: 'BW' may be inserted in "It can be implemented through a new channel BW, or it can also be implemented through RF combining of 2 existing regular channel BWs."

	
	Huawei: agree

	
	Intel: We agree with the text proposal for Overlapping from Network Perspective

	
	MediaTek: better to say “…dedicated channel bandwidth that is larger than the SIB1 channel bandwidth”?

	
	Ericsson: revise, the carrierBandwidth in SIB1 ("13 MHz") has to be centered at the 100 kHz channel raster points but not the UE dedicated bandwidth (otherwise this feature is broken). The carrierBandwidth is not smaller than the UE dedicated bandwidth as stated in 6.5.2.

	
	ZTE: 
(1) In our understanding, the original section 6.1.2.2 should be applicable to both FDD and TDD. 
(2) The new subsection should be “6.1.2.2B”, instead of “6.1.2.3B”.
(3) If the new subsection is for TDD, then it implies that the original section 6.1.2.2 does not apply to TDD, perhaps FDD? If this is the case, then the original title should be corrected to FDD.

	
	

	R4-2209540
	Ericsson: The TP is incomplete. A capability bit is not enough. The method relies on a redefinition of the UE-dedicated channel bandwidth to become a method for changing the carrier grid size and BWP configuration. If this represent yet another “dedicated” carrier in the DL in addition to the “idle mode grid” is not addressed (our understanding is that there is one resource gird size per SCS and carrier and one DL carrier in a cell). 
For the 7 MHz example in the Combined UE CBW (one cell) solution: the “idle mode grid” with a carrierBandwidth = 25 PRB and a BWP#0 <= 25 PRB (must be within the “idle mode grid”). Then at initial access the UE will set its CHBW = 5 MHz according to the SIB1 procedure:
4> apply a supported downlink channel bandwidth with a maximum transmission bandwidth which
- is contained within the carrierBandwidth indicated in downlinkConfigCommon for the SCS of the initial downlink BWP, and which
- is wider than or equal to the bandwidth of the initial BWP for the downlink;
Now, according to description of Combined UE CBW (one cell) solution, the carrierBandwidth (i.e. the carrier grid size) can be changed in the servingCellConfig.
gNB may configure a larger bandwidth part that will cover the whole 7MHz allocation. 
- ServingCellConfig-> downlinkChannelBW-PerSCS-List-> carrierBandwidth = 36 PRBs, subcarrierSpacing = 15 kHz  [hence the same offsetToCarrier as the “idle mode grid”]
- ServingCellConfig-> downlinkBWP-ToAddModList-> bwp-Common-> genericParameters-> locationAndBandwidth = 36 PRBs  
But the UE has already set its bandwidth to 5 MHz during initial access, how to configure the channel bandwidth in connected mode? In case downlinkChannelBW-PerSCS-List is used to modify the carrier grid size in dedicated signaling – contrary to the original intention – we have no means to configure the UE channel bandwidth (MHz) in connected mode. With the interpretation used in Combined UE CBW (one cell) solution we no longer have the possibility to locate a smaller CHBW (MHz) within a wider carrier grid (SIB1).
The “two carrier/one-cell” approach assumes use of two overlapping “RF carriers” – two carriers grids in the DL cell at least since every UE could be given its own grid? (would violate 38.211)
What is the UE channel BW assumed for the 36 PRB? Implicitly assuming this is two overlapping 5 MHz in the 7 MHz case?
What is the relation between the proposed dedicated carrier grids and the PRB configuration of the BS channel bandwidth?
Also, it should be mentioned that RAN1 changes may be needed to support the new UE architecture with the baseband signal processing of two carriers. So, it may be less complex to specify a regular bandwidth of e.g. 7 MHz.

	
	ZTE: For section 6.5, description on RAN1 and RAN2 impacts is expected, so for section 6.5.3, a high level description/abstraction on the impacts may be introduced, instead of referring to some documents.

	
	

	R4-2208881
	Nokia:
Addition in section 6.2.2.2 is not correct. The field description says:
downlinkChannelBW-PerSCS-List 
A set of UE specific channel bandwidth and location configurations for different subcarrier spacings (numerologies). Defined in relation to Point A. The UE uses the configuration provided in this field only for the purpose of channel bandwidth and location determination. If absent, UE uses the configuration indicated in scs-SpecificCarrierList in DownlinkConfigCommon / DownlinkConfigCommonSIB. Network only configures channel bandwidth that corresponds to the channel bandwidth values defined in TS 38.101-1 [15] and TS 38.101-2 [39]. 
However, this doesn't mean 36 PRBs cannot be configured if it's introduced as part of 38.101-1. The above text was introduced to cover parts that require UE capabilities, and UEs cannot indicate capabilities for other CBWs than those defined currently. But since this is CONECTED mode signalling, if the capabilities are introduced and the CBW are added to 38.101-1, there is no problem.

	
	China Telecom: 
@Nokia: Based on our understanding, it means that new channel bandwidth is defined if 36 PRBs(7MHz) is introduced in 38.101. However, the objective of this SI states that Generic solution(s) should be intended as much as possible, with priority should be given to approaches that avoid the introduction of new channel BWs on the UE side. So, it’s not preferred to explicitly introduce new CBW in 38.101.

	
	Intel: We agree with the proposed changes

	
	Ericsson: we disagree with Nokia. The network can only indicate a maximum transmission bandwidth configuration corresponding to a channel bandwidth (MHz) such that the UE can map this field unambiguously to a UE channel bandwidth (MHz). If not sufficiently clear from the field description, it is clearly described in the clarification CR in RP-1902778. 

	
	ZTE: “autonomously picked” looks confusing, may need further clarification.

	
	

	R4-2209541
	Intel: We agree with the proposed changes

	
	MediaTek: All of these bullets seem to make assumptions about the filtering associated to the irregular BW which seems to go too far for a study item phase. Best case is that some potential analysis can be provided for consideration. 

	
	Ericsson: For us it is still unclear how "main RF carrier" and "additional RF carrier" can be defined. Also, it is not clear how is the DL bandwidth(s) configured? Implicitly assuming two overlapping 'next-smaller' CHBW? (see also comments to R4-2209540)

	
	The reason for this document is related to the last SR discussion in RAN to provide further details on UE requirements impact for each method. Hence, we believe that for each method that proposes using in the UE an irregular CBW, the TP should contain a concrete statement about the expected UE selectivity performance, the more so as considerable differences between the methods are expected. Since implementation suggestions were provided for the combined UE CBW (one cell) method, it is possible to predict that the achievable filtering performance is for each of the main RF carrier and the additional RF carrier today's required performance for the respective carrier BW and to derive the combined selectivity performance from that. For definitions of “main RF carrier” and “additional RF carrier”, please refer to previously submitted documents from Nokia as well as the latest version of TR.

	R4-2208556
	Intel: We agree with the proposed changes

	
	MediaTek: What does “all” irregular channel BWs” mean? Does it mean the spec defines full flexibility for the network to allocate the CC centre frequencies in the UE to any level of separation and the UE is supposed to support it? If so, this seems to go too far and would need further discussion.

	
	Ericsson: We think that we should leave the "combined UE CBW" heading as it's aligned with all other parts of the TR.
Even though no required specification changes are identified, the UE behaviour when the carrier grids are overlapping is unknown. [There are examples in the field of UE malfunction if the CA spacing is such that grids are overlapping (LTE in B48).]
We had discussed last meeting that perhaps additional signalling would be needed to ensure as RAN1/2 have not designed CA to be used for overlapping perspective.

	R4-2209032
	Nokia: TP’s wording is not clear enough. Is the following meant: "The number of CCs per spectrum block with an irregular BW shall be exactly 2. Spending already two CCs for the irregular BW reduces the remaining capacity for CA with any further CCs."

	
	 Ericsson: We don't agree with the TP. It's not necessary to have this statement as we indicated that NR CA combos should not be supported with irregular BW. So, it's not that irregular + regular can be possible.

	
	ZTE: Thanks to Nokia/Ericsson for the comments. Our original purpose is to clarify that the combination of the approach supporting the irregular BW and the normal CA operation cannot be in the same irregular bandwidth, because other cases shown in our paper is possible.

	
	



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 provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2208555
	To be revised

	R4-2209540
	To be revised

	R4-2208881
	To be revised

	R4-2209541
	To be revised

	R4-2208556
	To be revised

	R4-2209032
	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”.

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

	R4-2208042
	Intel Corporation
	TP for TR for sub-clauses: 7.1
Moderator: Companies are encouraged to provide their comments for TP in Clause 4.3.2 in Email Summary

	R4-2208557
	Huawei, HiSilicon
	TP for TR for sub-clauses: 7.1
Moderator: Companies are encouraged to provide their comments for TP in Clause 4.3.2 in Email Summary

	R4-2208658
	Nokia, Nokia Shanghai Bell
	Proposal 1: It is proposed to add a text, “UE unwanted emissions may not be guaranteed during the initial random access if the UL CBW signalled in SIB1 is wider than the irregular BW.” in Table 7.2.1 for the wider CBW approach.
TP for TR for sub-clauses: 7.1
Moderator: Companies are encouraged to provide their comments for TP in Clause 4.3.2 in Email Summary

	R4-2209137
	Ericsson
	TP for TR for sub-clauses: 7.1
Moderator: Companies are encouraged to provide their comments for TP in Clause 4.3.2 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.
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

	R4-2208042
	Qualcomm: changes on Wider CBW for “Regulator requirement” and “U performance degradation relative to minimum requirements”, “gNB complexity”, “cell Spectrual utilization”,  are wrong, text should be left as is.


	
	Nokia:
· we do not agree with some changes, e.g. there might be still regulatory issues for wider CHBW. Current text on network capacity row for combined UE CBW shall be kept as well as for RAN4 impact for wider CHBW.
· Row about “gNB complexity”: for “or next larger CBW method” it should be further clarified there might be performance degradation due to blanking in unused part of the CBW outside irregular BW – potential stronger unwanted emissions due to wider CHBW filters, etc.
· Row about "UE performance degradation …": The distinction between legacy and new UEs may be wrong if there are legacy UEs which happen to support the needed asymmetric UL/DL CBW combination although there is no corresponding requirement. Furthermore, there can also be a performance degradation in scenarios with adjacent channel interferers (not with only blockers) on either side or, if the irregular BW is at an operating band edge, on one side. Concerning the requirements for new UEs in the 2nd and 3rd column, we suggest writing that: Requirements that are as strict as the existing ones can be specified by the reuse of or the interpolation between the existing requirements. 
· Row about UE complexity: 'when' does not fit well here. Maybe better "W.r.t. asymmetric CBW combinations, UE needs to support the next wider CBW in the DL and the next smaller CBW in the UL". What is CL CBW?
· Row about spectral utilization: The wording about single SSB should be the same as in the column in the middle. 
· Row about network capacity: Distinguishing between DL and UL is not wrong, but it is not useful to do so for only one candidate. Suggestion: think implicitly only of the DL. 
It is unclear what is wrong with the column in the middle – there should not be a deletion. 
Rightmost column: Because of the assumption that the support of the needed asymmetric CBW combination is a prerequisite for configuring a wider UE-specific DL BWP than what corresponds to the next smaller CBW, the current statement misses a distinction between UEs supporting the needed asymmetric CBWs or not. Proposal: Align the wording with the column in the middle, e.g.: 
Entire spectrum can be used by anysuitable UEs, whether unsuitable UEs can be multiplexed to cover entire channel depends on the configuration and bandwidth 
· Row about specification impact: What was written there makes still sense and should be kept. The statement about the BS requirement remains needed for alignment with the other methods. R4-2209319 indicates that the suitable scenarios are possibly restricted by poor ACS. Adding new mandatory asymmetric CBW combinations on a band-by-band basis would make the method even less generic. 
Further aspects depend on the discussion of the TP for section 6.7.1 in R4-2208657. 

	
	MediaTek: 
Why is any Rx sensitivity degradation issue solved for new UEs? The hardware issues remain. Cannot accept this change.
Why do you remove the “part about the ability of the UE to use the full BW” in the combined BW case? 
Why do you refer to this “multiple” ACS blocker thing again? See comment in previous TP.

	
	Apple: We do not have a strong view whether we need to mention “legacy” and “new” UEs for the next larger channel. However, if we do, then there should be no issue at all for new UEs because the filter will be set in accordance with the bandwidth part, i.e. it does not matter where the blockers are.
Not Ok with “For asymmetric BW combinations, UE needs to support when UL CBW is Smaller CBW and CL CBW is next Wider CBW”, this is a common issue for any band combination, it is not specific at all to the next larger channel. 
Not entirely Ok with “UL is smaller than channel BW”. Generally speaking using next larger channel allows full usage of RBs in UL, but in this study we decided not to consider UL. Adding the corresponding NOTE would be Ok, if so needed.

	
	

	
	

	
	

	
	

	R4-2208557
	Qualcomm: Change to section title is wrong, titles in English are written with Capital letters. 
Change to “UE performance degradation relative to minimum requirements” for Wider Channel BW method is wrong, text should be left as is.

	
	Nokia:
· Row about UE performance degradation, 4th column: “legacy” may not make much sense since no new UEs are envisaged for this method. 
· Row about gNB complexity: the RF combining of 2 channels in the two rightmost columns needs a predefined phase relationship, too. 
· The row about the network capacity has some of the problems as R4-2208042 
(- questionable distinction between DL and UL for only one of the methods and 
- use of 'any' although legacy UEs are only required to support a few asymmetric CBW cases, hence their support may be untypical), 
and fixes proposed there may be considered. 
· Row about specification impact: As commented about R4-2209137 w.r.t. the specification impact, handling the addition of further asymmetric CBW combinations on a band by band basis may not provide a generic solution. Hence the proposed changes in this cell should not be made. 

	
	MediaTek: Disagree that no Rx degradation in wider BW case. The UL and DL BW edges are closer together. Also disagree (same as previous comment) on this only being an issue for legacy UE. It is an issue of duplex filter hardware. Are you saying that we all need to use better duplex filters? If so, then please add that to the complexity column too and we can discuss it further.

	
	Ericsson: not agreed, the larger channel bandwidth method does not require any RAN2 changes (only asymmetric bandwidths).

	
	Apple: Comments for the next larger channel bandwidth
· UE performance degradation: It is very confusing that legacy UEs have no issue, but new UEs have some issues with blocking. It is either typo or we do not understand the intention of these changes.
· UE complexity: Not Ok. Supporting asymmetric band combinations is a generic issue with RAN4, it has nothing to do with this method.
· Network capacity: Not Ok. Next larger channel can in principle support all RBs in UL. However, we agreed that we do not consider UL in this SI, mostly because of additional work needed to clarify how all the emission requirements can be met. So, if preferred, we can capture it as a NOTE.
· Specification impact: Using next larger channel does not require any changes at the UE side. There are of course proposals to have a new flavor of UEs that will/may optimize filter behavior and tuning, but it is still FFS as far as we can see.  

	R4-2208658
	 Intel: The proposed changes cannot be agreed.  It is not clear how this issue varies from many other random access scenarios which do not present said issue.  

	
	 Ericsson: The TP should be revised: the text is acceptable if the conditions for this is added (the SIB1 carrier grid size equal to the transmission configuration of the wider BW). The UE channel BW is not indicated in SIB1, it’s the carrier (resource) grid size. The 
“UE unwanted emissions may not be guaranteed during the initial random access if the UL CBW signaled in SIB1 is wider than the irregular BW.” 
is incorrect, should be “if the UL carrier grid size is equal to the maximum transmission bandwidth configuration and wider than the irregular BW”.

	
	Apple: Comments for the wider channel:
· Regulatory requirement: The following sentence, “UE unwanted emissions may not be guaranteed during the initial random access if the UL CBW signaled in SIB1 is wider than the irregular BW”, is not appropriate because we agreed not to consider UL in this SI.
· 

	
	Nokia: to Intel: The difference to today's random access scenarios is that, according to the TP in R4-2208755, the UE is signalled in SIB1 for the UL a wider CBW than the licensed spectrum. The UE is allowed to configure a correspondingly wide TX spectrum which could then cause too large unwanted emissions outside of the licensed spectrum. In this context, please note the following aspect from TR 38.844 section 6.1.3: "a UE implementation may configure the digital filter in accordance with the carrier bandwidth "ignoring" the actual smaller bandwidth part size."

	R4-2209137
	Qualcomm: these changes are ok, we support to approve the TP.

	
	Nokia:
Comparison table:
· Row about gNB complexity: phase coherency applies also for Wider CBW in the case it uses two channels as mentioned in R4-2208042, if text is agreed then it should be included for both methods. 
· Row about UE performance degradation: The proposed changes are unacceptable. 
2nd and 3rd column: Why should the Tx-Rx separation change for legacy UEs? 
Rightmost column: No new UE filters are intended. Furthermore, it is unclear how the desired filter BW should be clearly commanded because it is stated that the UE-specific BW shall be a maximum transmission BW configuration. 
· Alternative wordings replacing the entire current content in the row about UE complexity, rightmost column: “The UE has to support the asymmetric CBW combination consisting of the smaller CBW in the UL and the wider CBW in the DL.” or according to the comment about this row in R4-2208042. 
· Row about cell spectral utilization: Why is the insertion of 'licensed' proposed just for the rightmost row? 
· Row about network capacity: If there are legacy UEs which do not support the required asymmetry and which need the default duplex distance, the proposed distinction between DL and UL referring to any UE is misleading because those legacy UEs' DL spectrum will correspond to their UL spectrum. See the comment about this row in R4-2208042. 
· Row about specification impact: We think what was stated makes sense and should be kept. The asymmetric CBW combinations combine regular CBWs. If the list was extended on a band-by-band basis, the method would not be very generic. The availability of suitable UEs would not be ensured by the time when an operator has the need for supporting an irregular BW. First, TS 38.101-1 would have to be amended, then UE manufacturers would have to change their software, conformance testing would be needed, and the penetration would have to grow to a level where the use of such a feature becomes attractive, delaying the feature introduction by many years. 
Section 7.2: 
· The specification impact should not be the primary criterion. 
- The method should be generally applicable (not only in co-location, whatever this means exactly), 
- it must conform to the regulatory requirements, 
- the RF performance and spectral efficiency should be good, and 
- UE support should be expected. 
· The last sentence ignores that the overlapping UE CBWs from network perspective method does not require a new UE feature. All methods but one require new UE feature to be added in order to support the approach, however in [all]some methods legacy UEs can still operate using smallerCBW. 
As for most of the TPs covering the Larger CBW method, prior clarification of the open issues is needed. 

	
	Huawei: the number of section should be further checked and keep aligned. For “RAN1/2/4 Specification impact”, new UE capability would be needed for wider channel bandwidth approach.

	
	Intel: We are ok with the proposed changes but with the following exception:
We previously agreed that for any particular UE method there would be no requirement for a particular BS method.  However, in the comparison table sections are “Regulatory requirement”, “gNB Complexity” which list limitations that are assuming the BS is limited to only the wider CBW method.  Updates are proposed in R4-2208042 to correct this limitation and leave the UE methods independent of the BS methods.

	
	MediaTek: Same comment as above on Tx-Rx separation and impact to Rx sensitivity.

	
	Ericsson: to Nokia, if the required asymmetric UE bandwidth set fitting the irregular BW (e.g. 5/10 MHz for the 7 MHz block in n26), the next larger CHBW can be implemented in the field. Legacy UEs are also supported. 
The method can also support irregular BW for TDD (then the definition of asymmetric CHBW needs a specification update to allow DFTX-TX for TDD to accommodate all possible scenarios).

	
	Apple: Generally Ok with the proposed TP with some minor remarks:
· UE complexity: Firstly, adding the asymmetric band combination is not a new or a specific issue for the next larger channel; this is what we need to do also for the regular channels. Secondly, adding such a band combination is not the UE complexity, but rather specification and/or testing complexity.
· Network capacity: Next larger channel can in principle support all RBs in UL. However, we agreed that we do not consider UL in this SI, mostly because of additional work needed to clarify how all the emission requirements can be met. So, if preferred, we can capture it as a NOTE.



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 provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	
	Large components cannot be agreed in many of the TPs.  Issues that need to be solved in other TPs first.  It is therefore recommended by moderator to sort out these issues first before attempting to work on Comparison Table improvements.

	R4-2208042
	To be Noted

	R4-2208557
	To be Noted

	R4-2208658
	To be Noted

	R4-2209137
	To be Noted



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

Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on carrierBandwidth in SIB1 
	Moderator (Ericsson)
	Sub-topic #2-1
Observation 3/4: Different understandings whether the carrierBandwidth in SIB1 must correspond to the maximum transmission bandwidth.  The different view points should be captured in WF. 

	
	
	

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2209136
	draft TR 38844 v0.0.8
	Ericsson
	Agreeable
	

	R4-2208041
	TP to TR 38.844: General Updates
	Intel Corporation
	To be Revised
	Based upon first round comments.

	R4-2208554
	TP for wider channel bandwidth
	Huawei, HiSilicon
	To be Revised
	Based upon first round comments.

	R4-2210343
	Further input on performance when using the next larger channel
	Apple
	To be Revised
	Based upon first round comments.

	R4-2208656
	Signalling and configuration aspects of using larger channel bandwidth
	Nokia, Nokia Shanghai Bell
	To be Revised
	Based upon first round comments.

	R4-2208657
	TP to TR 38.844: Legacy UE and RAN4 standard impact to Larger Channel BW than licensed BW
	Nokia, Nokia Shanghai Bell
	To be Revised
	Based upon first round comments.

	R4-2208755
	TP for 38.844: configuration for the case of larger channel bandwidths than licensed bandwidth
	Ericsson
	To be Revised
	Based upon first round comments.
Consensus on observation 6 should be reflected and captured in TP.  Part of Proposal 2 in R4-2208656 (Nokia) is then agreeable.  Revision of R4-2208755 (Ericsson) should reflect this.

	R4-2209031
	Further discussion on the Wider CBW approach
	ZTE
	To be Revised
	Based upon first round comments.

	R4-2208756
	TP for 38.844: configuration for the case of larger channel bandwidths than licensed bandwidth for TDD operation
	Ericsson
	To be Revised
	Based upon first round comments.

	R4-2208555
	TP for Overlapping UE CBWs from Network Perspective
	Huawei, HiSilicon
	To be Revised
	Based upon first round comments.

	R4-2209540
	TP to TR 38.844: On RAN1 and RAN2 impact for combined UE CBW (one cell)
	Nokia, Nokia Shanghai Bell
	To be Revised
	Based upon first round comments.

	R4-2208881
	TP for 38.844: corrections including the case of combined UE CBW (one cell)
	Ericsson
	To be Revised
	Based upon first round comments.

	R4-2209541
	TP to TR 38.844: On UE receiver selectivity requirements for combined UE CBW (one cell)
	Nokia, Nokia Shanghai Bell
	To be Revised
	Based upon first round comments.

	R4-2208556
	TP for overlapping CA
	Huawei, HiSilicon
	To be Revised
	Based upon first round comments.

	R4-2209032
	Further discussion on the overlapping CA approach
	ZTE
	To be Revised
	Based upon first round comments.



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

	Qualcomm
	Valentin Gheorghiu
	vgheorgh@qti.qualcomm.com

	Huawei
	Liehai Liu
	liuliehai@huawei.com

	Skyworks
	Dominique Brunel
	Dominique.brunel@skyworksinc.com

	Nokia
	Iwo Angelow
	iwajlo.angelow@nokia.com

	China Telecom
	Lei Gao
	gaol8@chinatelecom.cn

	Intel
	Mark Lehne
	Mark.a.lehne@intel.com

	Ericsson
	Stefan Cerovic
	stefan.cerovic@ericsson.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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2> if the UE supports a downlink channel bandwidth with a maximum transmission bandwidth configuration
(see TS 38.101-1 [15] and TS 38.101-2 [39]) which
- is smaller than or equal to the carrierBandwidth (indicated in downlinkConfigCommon for the SCS of the
initial downlink BWP), and which
- is wider than or equal to the bandwidth of the initial downlink BWP, and
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4> apply a supported downlink channel bandwidth with a maximum transmission bandwidth which

- is contained within the carrierBandwidth indicated in downlinkConfigCommon for the SCS of the
initial downlink BWP, and which

- is wider than or equal to the bandwidth of the initial BWP for the downlink;
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