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Introduction
This document is a summary of the proposals made in the contributions submitted under AI 5.6 for the RAN4 #106-bis-e meeting.
Topic #1: Work plan
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304462

	Ericsson
	



Open issues summary
Sub-topic 1-1: Work plan
Issue 1-1: Work plan
· Proposals: Is the proposed work plan acceptable
· Yes
· No, please describe what should be updated to be acceptable
· Recommended WF
· Yes


Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1: Work plan
	Company
	Comments

	XXX
	

	MediaTek
	Fine with the workplan in general. One typo for the plenary, RAN#99  RAN#101?
“RAN#99: 
approval of changes to affected specifications listed in [1], completion of the work item”

	Nokia
	The last sentence in section 1, “The WI does not include specification of a new feature, but the support of existing functionality by the UE and RAN”, should be deleted because the new capability indicates the support of new feature.
Although section 2 says "changes to core and test specifications of earlier releases (Rel-17 or earlier)," we understand that early implementation does not require changing the specifications of frozen releases.
In the time plan, decisions about
•	the applicability of the more flexible frequency location also to SIB1 or not,
•	the need for an additional channel raster and
•	if so, its granularity,
may need to be added to RAN4#107.


 
CRs/TPs comments collection

	CR/TP number
	Comments collection

	NA
	

	
	

	
	



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 

	Issue 1-1: Work plan

	Tentative agreements: The work plan need to be revised to take into account MediaTek and Nokia comments
Candidate options:
Recommendations for 2nd round: Please comment the revised work plan directly.




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

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



Discussion on 2nd round (if applicable)
	
	Status summary 

	Issue 1-1: Work plan

	A revision of the work plan was shared, no comment was received in the 2nd round.
Tentative agreements: The work plan should be agreeable. 






Topic #2: Alternatives to address WI objectives 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	
R4-2304262

	Intel
	Observation 1: In Rel-15, the original motivation for requiring NR channel BWs to be on 100kHz raster was concern that the RB placement needed to be SC aligned to the LTE RB placement.
Observation 2: Since the network is aware of which cells are being deployed in dual use LTE / NR, the network is capable of making the decision whether it needs to utilize a deployment with UEs on 100kHz raster or 15kHz raster.
Observation 3: With the introduction of a new UE capability, after connection establishment, the network can determine if a UE is capable of being placed on 15kHz raster or limited to 100kHz raster placement.
Proposal 1: A new UE capability should be defined for UEs that are capable of operating on an 15kHz based raster for any FR-1 band.
Proposal 2: CRs for 15kHz based raster are introduced from Rel-18 and are introduced in a release independent manner that enables implementation by UEs starting from Rel-15.
Proposal 3: 15kHz based channel raster is mandatory with capability signalling from Rel-18
Proposal 4: Although we don’t see a need for any functional change to the BS channel raster, we do think it would be beneficial to make some minor changes to the TS 38.104 specification to ensure text consistency between TS 38.101-1 and TS 38.104

	R4-2304334
	Apple
	[bookmark: _Toc131886425][bookmark: _Toc132038433][bookmark: _Toc131920171][bookmark: _Toc131887719]Proposal 1: Consider enhanced channel raster as 5 or 10kHz.
[bookmark: _Toc131887720][bookmark: _Toc131886426][bookmark: _Toc131920172][bookmark: _Toc132038434]Proposal 2: Enhanced channel raster is applicable at least for the FR1 bands below 3GHz.
[bookmark: _Toc129682361][bookmark: _Toc131516987][bookmark: _Toc131886428][bookmark: _Toc131887722][bookmark: _Toc129683150][bookmark: _Toc131920174][bookmark: _Toc132038435]Proposal 3:It should be discussed further whether enhanced channel raster is optional or mandatory for the bands where it can be applied.

	R4-2304335
	Apple
	Proposal: Channel raster enhancements will be also applied to the NTN bands.

	R4-2304463
	Ericsson
	Observation 1: the UE-specific CHBW can be located with PRB granularity within a cell-specific BS CHBW according to the RRC specification
Observation 2: compliance with regulatory unwanted emission limits for the UE is not the liability of the network, the UE meet these for any possible configuration of the UE CHBW location. Not all configurations are covered by 3GPP conformance specification but must be met by design.
Observation 3: a requirement that any possible location of the UE-specific CHBW configurable by ServingCellconfig in the 38.331 should correspond to a channel raster entry implies a raster granularity of 10 kHz for operating bands below 2.7 GHz. This would be significant change also to the conformance test specifications. Furthermore, while a BS CHBW can be centred on any NR-ARFCN, a BS raster entry off the 100k grid may violate the minimum guard-band requirements for the BS/UE CHBW in an operator block of a regular CHBW.
Observation 4: the 100k channel raster for NR was introduced for LTE coexistence. The LTE and NR carriers can always be configured such that their corresponding internal guard bands (GBs) are met, and regular BS NR bandwidths can be mixed with LTE bandwidths in operator blocks with 5 MHz granularity with internal GBs met.
Observation 5: unlike for LTE, NR was designed with a sparser SS and an SSB that be located anywhere within the carrier bandwidth and location not known by the UE during decoding of the SSB (PBCH). In addition to the SS, the CORESET#0 received is PRB aligned with the carrier grid, and the DL and UL BWP#0 need not be centred on the channel raster. For UEs passing the initial access, location of a UE CHBW with PRB granularity therefore appears feasible no matter carrier frequencies and the centre of the carrier grid (and the channel raster).
The channel raster should therefore not be changed, but the UE-specific CHBW should be configurable off the 100k raster for capable UEs.
Proposal 1: do not change the BS and UE channel raster. Make clear in clause 5.4.2.2 of both the BS and UE specifications that the “RF channel” is mapped to the channel raster at the centre of a carrier grid of a serving cell for at least one numerology as advertised in SIB1. The network should be able to use the RRC specification for configuring the UE with locations of the UE-specific CHBW within a wider cell-specific bandwidth; if not possible for some legacy UE implementations that pass initial access nevertheless, a UE capability indicating capability of following the RRC without restrictions could be introduced. This meets the objectives of the work item without changing the channel raster.
Proposal 2: the changes are considered for early implementation (Rel-17 latest).

	R4-2304653
	CMCC
	Proposal 1: For the bands with 100KHz channel raster, define new UE channel aster as the global frequency raster, i.e. ΔFRaster=5KHz.
Proposal 2: Before deciding whether new BS channel raster is introduced or not, clarification on the behaviour of UEs not supporting new channel raster when BS channel bandwidth is not located on 100KHz channel raster is needed.

	R4-2304664
	China Telecom
	Proposal 1: New UE-capability is needed for early release to support configuration of UE-specific CBW off the channel raster.
Proposal 2: For future release, SIB1 CBW should support SCS-based channel raster if no coexistence issue is concerned.
Proposal 3: It should be supported that UE-specific CBW can be configured outside the SIB1 grid for future release.

	R4-2304876
	Nokia, Nokia Shanghai Bell
	Proposal 1: For operating bands with a 100 kHz channel raster, the UE can signal a capability to support a UE specific CBW that
• consists of a contiguous subset of RBs from SCS-SpecificCarrier in SIB1 and
• is a maximum transmission BW configuration
• but need not be centered on the channel raster.
Proposal 2: The UE supporting the global frequency raster for UE specific CBW shall be able to support for in SIB1 as well.
Observation 1: Some of 5 MHz channel positions off the 100 kHz raster cannot be supported by existing sync raster frequency.
Proposal 3: The carrierBandwidth in scs-SpecificCarrierList/SCS-SpecificCarrier in SIB1 must be (centered) on the channel raster (in the sense of TS 38.101-1 table 5.4.2.2-1) for at least one numerology if it is a maximum transmission BW configuration (in the sense of TS 38.101-1 subclause 5.3.2) that the UEs support (TS 38.101-1 subclause 5.3.5). The carrierBandwidth in SCS-SpecificCarrier combined with its position (offsetToCarrier, see TS 38.331) corresponds to the resource grid (see TS 38.211). If the carrierBandwidth in SIB1 is not a maximum transmission BW configuration, it shall contain at least one RB grid aligned UE specific CBW on the channel raster.
Proposal 4: It is proposed to clarify in TS 38.104 that the channel raster only applies to the SCS-SpecificCarrier in SIB1 and the UE specific CBW that are signaled to the UEs even if the BS transmits a wider bandwidth than signaled in SIB1.

	R4-2305308
	Huawei, HiSilicon
	In this contribution, we provide our view on channel raster enhancement.
Proposal 1: it is proposed RAN4 to decide one of the options for UE channel raster enhancement.
· Option 1: both 100 kHz channel raster and 15 KHz channel raster are defined for the target bands.
· Option 2: adopt global frequency raster as the channel raster
Proposal 2: it is proposed to discuss the necessity of new BS channel raster. 

	R4-2305353
	ZTE Corporation
	Observation 1: SIB1 carrier bandwidth needs to be on the channel raster e.g. 100 kHz or multiple of SCS, which is defined in TS 38.101-1 5.4.2.3. 
Proposal 1: In addition to the already defined channel raster, it is feasible to define an additional channel raster point according to the need of the frequency band like band n28 as BS can finely adjust the position of the carrier. If the existing channel raster can work properly, there is no need to change them.
Observation 2: It can be observed that whether UE channel bandwidth is on 100 kHz channel raster is not specified from signalling perspective.
Proposal 2: An optional capability shall be added to allow UE CBW configured by network during connected mode not on 100 kHz channel raster for some legacy RedCap UEs and future UEs.
Proposal 3: To increase configuration flexibility, this UE capability shall be specified in earlier release as much as possible.

	R4-2305517
	Qualcomm Incorporated
	Observation 1: Decreasing the channel raster granularity to 50kHz will enable the nesting of channels with different bandwidths and odd/even number of RBs.
Observation 2: 50kHz channel raster granularity is forward compatible to adding new channel BWs which are not multiples of 5MHz.
Observation 3: The new channel raster points should be added to both UE and gNB specifications.
Observation 4: The sync raster would not cover all the channels in the band if the channel raster granularity is decreased.
Observation 5: Changes to the sync raster would not be backwards compatible and would increase initial system acquisition latency.
Observation 6: Decreasing the channel raster granularity to 50kHz will enable the placement of a narrower channel within a wider channel without making changes to the sync raster.

	R4-2305585
	Samsung Electronics Co., Ltd
	Observation 1: From RAN1/RAN2 specification perspective, there is no limitation/restriction on channel raster mapping and channel allocation not relevant to channel raster 
Observation2: From RAN4 specification perspective, channel raster always needs to be centred on “carrier bandwidth”
· There is ambiguity on the refereed carrier bandwidth on channel raster mapping definition, initial BWP bandwidth or SIB1 carrier bandwidth or UE specific carrier bandwidth; or all of them need to be centred with channel raster 
Observation 3: From RAN2 signalling perspective, it’s compatible with global channel raster i.e. 5kHz granularity 
Proposal 1: The enhancement on channel raster shall not apply for legacy commercial UEs. 
Proposal 2: Introduce enhancement on channel raster as optional feature with capability signalling 
· Release independent approach can be considered together with capability signalling e.g., earliest from Rel-17 
Proposal 3: Introduce new channel raster values with different step size as per band basis following the global channel raster definition with 5KHz as basic granularity e.g., 20kHz with step size 4

	R4-2305702
	MediaTek Inc.
	Observation 1: The center frequency of a UE dedicated channel bandwidth with an odd/even PRB number in a wider BS channel bandwidth with an even/odd PRB number cannot be on a valid 100kHz channel raster entry.
Observation 2: Channel raster enhancement does not apply to an idle UE since it has the flexibility to choose its dedicated channel bandwidth for initial access as long as the selected channel bandwidth is from the predefined set and no larger than the SIB1 bandwidth and no less than the initial BWP bandwidth.
Proposal 1: Channel raster enhancement only applies to a UE in RRC_CONNECTED state.
Proposal 2: UE channel raster is enhanced in such a way that the center of UE dedicated channel bandwidth should be on a valid global frequency grid instead of a valid 100kHz channel raster for a UE in RRC_CONNECT state.

	R4-2305828
	T-Mobile USA
	Observation 1: In order to handle the even/odd PRB issue, it needs to be possible to configure the cell specific channel BW in SIB1 on the 100 kHz raster and a UE specific channel BW not on the 100 kHz raster for scenarios where legacy UEs need to use the cell specific channel BW, and newer UEs, such as enhanced Redcap, can be configured with a UE specific channel bandwidth that is not on the 100 kHz raster.
Observation 2: In order to handle the even/odd PRB issue, it also needs to be possible to configure the cell specific channel BW in SIB1 to not be on the 100 kHz raster and an initial BWP and UE specific channel BW on the 100 kHz raster for scenarios where legacy UEs do not support the cell specific channel bandwidth, and newer UEs that support the cell specific channel bandwidth which is not on the 100 kHz raster can be configured to use that.
Observation 3: A 10 kHz raster would be sufficient to support any offset of centre frequencies where one carrier is centred on the 100 kHz raster and the PRBs of the two carriers are aligned. 
Observation 4: So that a gNB knows which UEs can be configured with channel bandwidths that are not on the 100 kHz raster but on the 10 kHz raster, a new UE capability is required to allow the UE to inform the gNB that it supports the new channel raster.  

Proposal 1: To fix the issues caused by the 100 kHz raster, RAN4 should introduce a new 10 kHz channel raster for both the UE and gNB for bands that currently use the 100 kHz raster. 
Proposal 2: RAN4 should send an LS to RAN2 requesting the creation of a new IE to indicate that a UE supports a 10 kHz raster on bands that use the 100 kHz raster. 



Open issues summary
There are basically 2 different approaches to address the WI objectives: 
· Specify a new channel raster.
· Or improve SIB1/UE-specific channel BW positions and granularity.
Companies are encouraged to share their motivation for one alternative vs the other one, comparing pros and cons.
0. Sub-topic 2-0: Target of more flexible frequency location
Sub-topic description: A fundamental choice is whether, in addition to frequency locations of the UE specific CBW, also frequency locations of the SIB1 carrierBandwidth off the 100 kHz channel raster should be allowed in operating bands with a 100 kHz channel raster.
Issue 2-0: Frequency location of the carrierBandwidth in SIB1 in operating bands with 100 kHz channel raster
· Proposals: Shall RAN4 allow for frequency locations of the SIB1 carrierBandwidth off the 100 kHz channel raster in operating bands with 100 kHz channel raster?
· No
· Yes, being aware of potential backward compatibility and synchronization raster limitations
· Recommended WF
· FFS. Please explain your preference.

Sub-topic 2-1: New channel raster
Sub-topic description: Some companies proposed to specify a new channel raster with different granularity and add this channel raster to existing NR bands. 
Issue 2-1-1: New channel raster
· Proposals: Shall RAN4 specify a new channel raster to address the WI objectives?
· Yes (Apple, CMCC, Huawei, Qualcomm, from observations, Samsung, T-Mobile USA)
· No (Intel, China Telecom, Ericsson, Nokia, ZTE, Mediatek)
· Recommended WF
· Please elaborate why your choice is better and what are the main drawbacks of the other alternative.

Issue 2-1-2: New channel raster definition
· Proposals: What step size should have the new channel raster if specified?
· Option 1:  5 kHz for UE only (Apple, CMCC, Huawei option 2)
· Option 2: 50 kHz for UE and gNB (Qualcomm, from observations)
· Option 3: 20 kHz for UE and gNB (Samsung).
· Option 4: 10 kHz for UE and gNB (T-Mobile USA)
· Option 5: 10 kHz for UE (Apple)
· Option 6: 15 kHz  (Intel, Huawei option 1)
· Recommended WF
· If you don’t support specifying a new channel raster (issue 2-1), you don’t have to answer this issue.

Issue 2-1-3: New channel raster applicability
· Proposals: If a new channel raster will be specified, to which band the new channel raster should be applicable? 
· Option 1: All FR1 bands below 3 GHz (Apple).
· Option 2: Operating bands that currently have 100 kHz channel raster (Intel, Huawei)
· Option 3: Depending on operators’ requests (Huawei)
· Option 4: Other
· Recommended WF
· If you don’t support specifying a new channel raster (issue 2-1), you don’t have to answer this issue.

Issue 2-1-4: New channel raster and NTN bands
· Proposals: If a new channel raster is specified, should it be applicable to NTN bands as well?
· Yes (Apple)
· No
· Recommended WF
· If you don’t support specifying a new channel raster (issue 2-1), you don’t have to answer this issue.

Sub-topic 2-2: Alternative solutions
Sub-topic description: Alternatives solution to a new channel raster or adding an existing channel raster to existing NR bands. 
Issue 2-2: Alternatives to a new channel raster
· Proposals: If no new channel raster is specified nor added to existing NR bands, what alternatives would also address the WI objectives:
· Option 1 (Ericsson):
a) Clarify in clause 5.4.2.2 of both the BS and UE specifications that the “RF channel” is mapped to the channel raster at the centre of a carrier grid of a serving cell for at least one numerology as advertised in SIB1.
b) The network should be able to use the RRC specification for configuring the UE with locations of the UE-specific channel BW within a wider cell-specific bandwidth;
· Option 2 (China Telecom):
a) Support configuration of UE-specific channel BW off the channel raster.
b) SIB1 channel BW should support SCS-based channel raster (if no coexistence issue is concerned).
c) UE-specific channel BW can be configured outside the SIB1 grid for future release.
· Option 3 (Nokia):
a) [bookmark: _Hlk132221937]For operating bands with a 100 kHz channel raster, the UE can signal a capability to support a UE specific channel BW that 
· consists of a contiguous subset of RBs from SCS-SpecificCarrier in SIB1 and 
· is a maximum transmission BW configuration 
· but need not be centered on the channel raster.
b) The UE supporting the global frequency raster for UE specific channel BW shall be able to support it for SIB1 as well.
c) The carrierBandwidth in scs-SpecificCarrierList/SCS-SpecificCarrier in SIB1 must be (centered) on the channel raster (in the sense of TS 38.101-1 table 5.4.2.2-1) for at least one numerology if it is a maximum transmission BW configuration (in the sense of TS 38.101-1 subclause 5.3.2) that the UEs support (TS 38.101-1 subclause 5.3.5). The carrierBandwidth in SCS-SpecificCarrier combined with its position (offsetToCarrier, see TS 38.331) corresponds to the resource grid (see TS 38.211). If the carrierBandwidth in SIB1 is not a maximum transmission BW configuration, it shall contain at least one RB grid aligned UE specific channel BW on the channel raster.
d) Clarify in TS 38.104 that the channel raster only applies to the SCS-SpecificCarrier in SIB1 and the UE specific channel BW that are signaled to the UEs even if the BS transmits a wider bandwidth than signaled in SIB1.
· Option 4 (ZTE)
· Allow UE channel BW configured by network during connected mode not on 100 kHz channel raster for some legacy RedCap UEs and future UEs.
· Option 5 (Mediatek) 
· The center of UE dedicated channel bandwidth should be on a valid global frequency grid instead of a valid 100kHz channel raster for a UE in RRC_CONNECT state.

· Recommended WF
· Even if you support introducing a new channel raster, it would be good to understand why none of the proposed alternatives are relevant.

Sub-topic 2-3
Sub-topic description: Request for additional clarifications 
Issue 2-3: Request for additional clarification
· Proposals: Clarification on the behaviour of UEs not supporting new channel raster when BS channel bandwidth is not located on 100KHz channel raster have been requested (CMCC).
· Recommended WF
· Please provide any useful input.

Companies views’ collection for 1st round 
Open issues 
Sub topic 2-0
	Company
	Comments

	XXX
	Issue 2-0

	Huawei
	No change is needed, it depends on whether UE support the SIB1 carrierbandwidth.

	Ericsson
	This is already possible according to the RRC. The gNB can configure the carrier resource grid (advertised in SIB1) off the 100k channel raster for a Point A and NR-ARFCN for which the SSB can be configured in the grid. NR was designed such that UEs can attach regardless of the “BS carrier frequency” or center of the carrier bandwidth.
The minimum requirements apply with the carrier centered at the 100k raster (in the conformance test verified with the resource grid centered for both 15k and 30k),

	CMCC
	Yes, Regarding the backward compatibility and synchronization raster issue, this can be left to implementation. 

	MediaTek
	Actually the center frequency of the carrierBandwidth in SIB1 can be derived by parameters obtained during the initial access. However syn raster design was done by assuming on-100k-channel-raster carriers, therefore, we may need to look into potential issues as indicated in the second sub-bullet.

	T-Mobile USA
	Yes. We showed an example in R4-2305828 where the SIB1 channel BW is a new BW that legacy UEs do not support, but the BWP/UE specific channel BW need to be on the 100 kHz raster for compatibility with legacy UEs.  

	Qualcomm
	Yes
In our understanding this has always been allowed, especially as the SIB1 carrierBW can take any number of RBs. The issues is that the carrierBW together with the initial BWP advertised by the network have to be set in such a way that UEs can place the channel BW that they use for access on the UE channel raster specified in 38.101.

	ZTE
	It is feasible to adjust channel raster based on band needs like n28. Besides, it’s better not to change BS channel raster.

	Nokia
	For Ericsson, it is possible in RRC signalling, but we have not received a concrete answer if all legacy UEs support it.
New UEs should be able to support any SIB1 carrier bandwidth (from the initial BWP size to the largest maximum transmission bandwidth configuration in TS 38.101-1) at any NR-ARFCN.
To avoid possible NBC, our view is that the network should place SIB1 carrier bandwidths that are for the respective operating band maximum transmission bandwidth configurations in TS 38.101-1 at the channel raster for at least one numerology that the UEs support. Other SIB1 carrier bandwidths should contain a RB grid aligned UE specific channel bandwidth (which is always a maximum transmission bandwidth configuration) on the channel raster for compatibility with legacy UEs and with the synchronization raster.

	Apple
	Current TS 38.101-1 mentions channel raster of 100kHz irrespective of the fact whether it is the UE dedicated channel bandwidth or the SIB1 bandwidth. If we allow more flexible raster, then we can consider SIB1 channel being on the non-100kHz raster. However, it will be up to the operator and the network vendor to solve any backward compatibility issues if legacy devices fail to camp on the carrier with the SIB1 channel on the non-100kHz raster. 

	Intel
	Allowing the SIB1 carrierBandwidth off the 100kHz could be supported with the changes introduced, but in most cases it is not necessary and simply supporting UEs to have channel BW off 100kHz will solve the issues.  Since the network will be aware of which UEs support being off 100kHz raster, then probably the network can also be responsible to make the decision if being off 100kHz raster is really necessary.  

	China Telecom
	Yes, SIB1 CBW should have this flexibility with being aware of potential backward compatibility and synchronization raster limitations

	Samsung 
	It’s possible from RAN1/RAN2 perspective. There is no restriction from RAN1 RB alignment and RAN2 signaling perspective. There do exist restriction on RAN4 specification side for channel raster mapping. Question will be do we need to allow flexibility for new UEs and how to allow such flexibility and which carrier bandwidth shall still follow the restriction, initial BWP BW, SIB1 carrier bandwidth, UE specific CHBW in RRC connected mode or some of them ? 



GTW: Sub topic 2-0:  Target of more flexible frequency location
The question was: Shall RAN4 allow for frequency locations of the SIB1 carrierBandwidth off the 100 kHz channel raster in operating bands with 100 kHz channel raster?
From the comments received (v7) so far: 
· All companies who made comments said “yes”. 
· It’s already possible today but with more or less flexibility depending on companies’ view
· Constraint mentioned by Qualcomm: the carrierBW together with the initial BWP advertised by the network have to be set in such a way that UEs can place the channel BW that they use for access on the UE channel raster specified in 38.101.

	Company
	Comments

	Intel
	May be not necessary, we need to fix the UE to be off the channel raster. It might be more issues if we try to do that on network side as well.

	T-Mobile
	Necessary for both as explained in our comment. Need for flexible usage with different UEs, e.g. RedCap. 

	Qualcomm
	What’s advertised in SIB1 might not be the channel BW used by gNB. That’s why it’s needed. No problem with this. 

	Ericsson
	Agree with Qualcomm. NR was designed to allow this. It would be good to understand what’s the problem for legacy UE in initial access. 

	Nokia
	Also agree it’s important to agree on legacy UE behaviour (Qualcomm’s comment).

	CMCC
	SIB1 BW should have flexibility (network as well), also needed for other issues like for n28. 

	Huawei
	We think it’s already supported, no change is needed. 

	MediaTek
	The center of SIB1 carrier is already being able to derive by UE, already possible. Need to check NBC issue.

	ZTE
	We can add some channel raster entries off the 100 kHz channel raster, but not all. 

	Apple
	Not against to say that this is already supported with legacy UEs, but would need further clarifications, it might be confusing as worded now. 

	Ericsson
	Carrier advertised in SIB1 can be off the 100kHz raster. Can all UEs attached if used like RRC specification, allowed by the specification. 

	Qualcomm
	The specs are written that UE shall be able to connect even if it doesn’t understand the channel advertised. 
RRC spec not aligned with 38.101. 

	MediaTek
	BW advertised in SIB1 has multiple SCS, are we talking about all SCS? To be clarified.

	Apple
	Agree with Ericsson. 

	Ericsson
	Aijun’s question good: RRC specs allow both if SSB could be allaocted accordingly. However RAN4 specs applies only one SCS.

	Nokia
	Agree it applies to one numerology. Could we agree on 3c (issue)?

	Ericsson
	Disagree with 3c.

	Qualcomm
	Need to think more, might introduce useless constraints. If this max. not supported by UE, what happens?





Sub topic 2-1 
	Company
	Comments

	XXX
	Issue 2-1-1
Issue 2-1-2
Issue 2-1-3
Issue 2-1-4

	Huawei
	Issue 2-1-1: Our proposal is to define new channel raster for UE, which can provide a clear guidance for design and further test.
Issue 2-1-2: we proposed to further discussion on the options. Firstly we think there is no need to make a change on BS side. Secondly, after the compassion on the options, we support option 5 (10 kHz step), which contains legacy 100 kHz channel raster.
Issue 2-1-3: Our preference is based on operator’s request.
Issue 2-1-4: 

	Ericsson
	Issue 2-1-1: no. There is no need to add further channel raster entries and thus further requirements that would also affect conformance test specifications, but instead require that the UE can locate a CHBW within a carrier according to the RRC. The latter can be UE capability.
The UE need not be aware of the carrier resource grid center/location (SIB1) for accessing the network. Minimum requirements are specified for a carrier grid centered on the 100k channel raster for LTE compatibility, the channel raster a subset of possible carrier locations. Test cases cannot be specified for all possible carrier locations and configurations (must be met by design).
Once the carrier resource grid is known the UE shall be able to locate a UE-specific BW within the carrier resource grid with PRB granularity according to RRC. This would imply CHBW located with 5 kHz granularity given a carrier location. The UE-specific CHBW is not another carrier. 

	CMCC
	Issue 2-1-1: New channel raster
Yes. Allowing UE to be configured with a raster entries off 100KHz according to RRC configuration is the same as adding 5KHz channel raster in our view. 
Issue 2-1-2: New channel raster definition
Option 1. We prefer to have the full flexibility as RRC signaling.
Issue 2-1-3: New channel raster applicability
Option 2

	MediaTek
	Issue 2-1-1
Since the enhanced channel raster is only applicable for RRC_CONNECTED, there is no need to introduce a new channel raster.


	T-Mobile USA
	Issue 2-1-1: Yes. Since the claim is that all channel BWs that are used for RF requirments need to be on the raster, a new raster is needed. 
Issue 2-1-2: Option 4. We explained in R4-2305828 why 10 kHz is necessary. While 50 kHz would allow support for channel BWs with even/odd numbers of PRBs, it would restrict the offset between the center frequencies of the SIB1 channel BW and the cell specific channel BW to 450 kHz, 1350 kHz, 2250 kHz, etc., or basically +/- 450 kHz plus multiples of 900 kHz for channel BWs where one has an even and the other has an odd number of PRBs, and multiple 900 kHz for when both channel BWs have either an even or an odd number of PRBs  This would not provide much flexibility to operators and we would likely continue to ignore the rule use whatever position we want for the BWPs/UE specific channel BWs as we have been doing. If we are going to fix this supposed “problem” we should fix it the right way that both fixes the even/odd PRB issue and allows the deployment flexibility that they need. 
As we showed in R4-2305828, a 20 kHz raster would not allow for PRB alignment when one channel BW has an even number of PRBs and the other has an odd number of PRBs. If the one of the channel BWs is on the 100 kHz raster and the other is not, and one has an even number of PRBs and the other does not, the potential center frequencies of the channel BW not on the 100 kHz raster are odd multiples of 10 kHz (10, 30, 50, etc.) not even multiples of 20 kHz. 
A 15 kHz raster would not solve the even/odd PRB problem, either. If either the SIB1 channel BW or the UE specific channel BW is on the 100 kHz raster, a 15 kHz raster does not allow the PRBs for the two channel BWs to be aligned. While the offsets are multiples of 15 kHz, the absolute frequencies are multiples of 15 kHz from the 100 kHz raster, which would only be on the 100 kHz raster, if the 100 kHz rater point was also on the 15 kHz raster. Instead of a 100 kHz raster, we would be forced to use a raster that is multiples of both 100 and 15 kHz, which would be every 300 kHz. This would not be acceptable. 
The 5 kHz raster would also solve the problems, but might be overkill if vendors want to limit complexity.
Therefore, we still believe that a 10 kHz raster is the best solution to this problem. We would be fine with the stipulation that either the SIB1 channel BW or the UE specific channel BW has to be on the 100 kHz raster, but that the other (either UE specific channel BW or SIB1/Cell specific channel BW) only has to be on the 10 kHz raster if that would make the 10 kHz raster more acceptable as it would limit the potential scenarios to test.   
Issue 2-1-3: Option 2. There is no need for any change for bands that use only the SCS based raster. Since BWPs and UE specific channel BWs are a fundamental feature of NR, this issue should be fixed for all bands that have the 100 kHz raster.

	Qualcomm
	Issue 2-1-1:
RAN4 should specifiy new channel raster entries as written in the WID. A channel raster has to be defined such that there only is a limited number of possibility where channels can be placed and UE vendors(this is actually the same for gNB) know what to design and test for. Having no channel raster means there would be an infinite possibility of channel placements. As of now the signaling is limited to 5kHz granularity but this was just used to enable flexibility. In theory, if we do not define any channel raster then if signaling is changed, the UEs should still be compliant.
Issue 2-1-2: 
50kHz offers the best tradeoff between flexibility and number of points added. We do not see the need to offset 2 channels by just half an RB given that the minimum channel granularity being discussed is 1MHz which is 5RBs.  Option 3 or 6 will not work.
Issue 2-1-3: 
Depending on what will be agreed, it can be discussed between Option 2 and Option 3.
Issue 2-1-4:
This can be discussed further, is there a need for these bands?


	ZTE
	Issue 2-1-1
No. There is no need to specify a new channel raster. From signaling perspective, upon receiving SIB1, UE selected channel BW is required to be no less than the bandwidth of initial BWP and no larger than carrier bandwidth indicated in SIB1, and there is no requirement to be on the channel raster.

	Nokia
	Issue 2-1-1: No. Rather the applicability of the channel raster should be changed than the channel raster itself.
Where the channel raster does not apply in SIB1, the global frequency raster will apply and provide the best flexibility.
Where the channel raster does not apply to the UE specific channel bandwidth, the location of the UE specific channel bandwidth will still be restricted by the needed RB grid alignment with the carrier bandwidth in SIB1, hence there is no need to introduce a new channel raster either.
About Qualcomm's views: The WID does not read that there should be new channel raster entries. No channel raster does not mean an infinite possibility of channel placements, but that the possibilities are limited by the global frequency raster. Because of backward compatibility, we do not think that this signaling can be changed to anything finer than 5 kHz. This means that the possible channel placements are known. If there are additional requirements for the channel bandwidth in SIB1 such that it must contain a UE specific channel bandwidth or an initial BWP that is on the channel raster, the finest possible granularity increases to 10 kHz.
Issue 2-1-2: Although we do not support specifying a new channel raster, options 2, 3, 4, 5 and 6 will have some restriction due to less flexible subcarrier and PRB grid alignment. UEs supporting 5 kHz granularity (according to the global frequency raster) should be considered for the operating bands with 100 kHz channel raster.
Issue 2-1-3: Although we do not support specifying a new channel raster, the reduced applicability of the channel raster should be considered only for the bands that currently have a 100 kHz channel raster (option 2). We do not see any benefit to apply the enhancement to the operating bands with SCS spaced channel raster (such as n41) – they fulfil already the WI objective that configuring a narrower UE specific channel bandwidth inside a wider SIB1 carrier bandwidth is always possible. A more flexible channel raster in operating bands with an SCS spaced channel raster would require new synchronization frequencies compared with TS 38.101-1 table 5.4.3.1-1 NOTE 1, and these new synchronization frequencies would not be backward compatible with legacy UEs.

	Apple
	Issue 2-1-1
Yes, we need a new channel raster. It can be discussed further whether we enable more flexible channel raster only to the UE dedicated channel bandwidth or also for the SIB1 channel. 
Issue 2-1-2
Our understanding is that only Option 1 (5kHz) and Option 5 (10kHz) are the ones providing the required flexibility. 
Issue 2-1-3
It seems that Option 1 and Option 2 are effectively the same. Our main view is that any band having the 100kHz raster may need, at some point, more flexible channel raster. Thus, it would be beneficial to have this feature enabled for all bands. This can be discussed further as we progress with technical discussions. 
Issue 2-1-4
Yes, we need a more flexible channel raster also for the FR1 NTN bands as explained in the corresponding discussion paper showing that it would allow more flexible resource usage of the NTN bands, most of which are irregular. Nevertheless, we do not propose any specific solution for the NTN bands, i.e. whatever we agree for the TN bands can be enabled also for NTN. 

	Ligado
	Issue 2-1-1 Yes, we need a new channel raster.
Issue 2-1-2 Option 1 or Option 2 are the only options providing the required flexibility.
Issue 2-1-4 More flexible channel raster is required for FR1 NTN bands. We agree with Apple that whatever is implemented for TN can be used for NTN. 

	Intel
	Issue 2-1-1, We support adding the new raster points to the spec as shown in R4-2304264 for example, using whichever new raster is chosen in 2-1-2.  We also support the view that the applicability of channel raster could be changed so that it no longer applies to UE’s in RRC_CONNECTED mode, however, we are not sure how this can be implemented and widely agreed without issue.  

Issue 2-1-2, We prefer option 5, 10kHz.  While we think many of these proposed options are acceptable, 10kHz seems to have the fewest problems.  The most important aspect of a new raster is enabling full RB flexibility, to place UE channels on any RB location with no wasted RBs in-between.  Due to the odd/even nature of the channel BWs, the new raster needs to divide evenly into RB/2 or 90kHz.  This precludes 20 and 50kHz.
A potential issue, could be seen if the new sync raster were used for initial access, since the existing sync raster might not allow the SSB to fit within every potential minimum UE channel BW location.  There could be a small percentage of locations that would not fit.  The network would be aware of these few locations and free to choose not to schedule them.  However, since the UE channel BW on the new raster would not apply to initial access, we do not think this is a real issue.  
Issue 2-1-3, Option 2 or 1 

	China Telecom
	Issue 2-1-1: New channel raster
We understand that no location restriction on UE-specific CBW but within BS CBW. For SIB1 CBW, new channel raster seems needed.
Issue 2-1-2: New channel raster definition
Option 6.
Issue 2-1-3: New channel raster applicability
Option 2.

	Samsung
	Issue 2-1-1: New channel raster
Yes, but still need to follow global channel raster definition/granularity. This shall be per band basis following operators’ request. 
Issue 2-1-2: New channel raster definition
All the option fine for us, option 1 5kHz maybe have full flexibility under the assumption, this only applied for channel raster enhancement capable UE. 
Issue 2-1-3: New channel raster applicability
Option 3 with limitation only can be applied for below 3GHz bands which have 100kHz channel raster right now.


	Inmarsat
	Issue 2-1-1: 
Yes, we agree on the need for new more flexible channel raster.
Issue 2-1-2: 
Option 1 (5 kHz) or Option 5 (10 kHz) are needed to provide the required flexibility and efficiency of spectrum usage.
Issue 2-1-3:
Ok with Option 1.
Issue 2-1-4: 
Yes.  Moreover, for FR1 NTN deployment, maximum flexibility and efficiency in spectrum usage are even more critical and many FR1 NTN bands have allocations that would require a more granular raster. 


 
GTW: Sub topic 2-1: New channel raster
The question was (issue 2-1-1): Shall RAN4 specify a new channel raster to address the WI objectives?
Different views expressed so far. 
Arguments in favor of a new channel raster:
· Provide a clear guidance for design and test (Huawei).
· Clarifying that UE can be configured with a raster entries off 100KHz according to RRC configuration is the same as adding 5KHz channel raster (CMCC).
· Only is a limited number of possibility where channels can be placed and UE vendors(this is actually the same for gNB) know what to design and test for. Having no channel raster means there would be an infinite possibility of channel placements. As of now the signaling is limited to 5kHz granularity but this was just used to enable flexibility. In theory, if we do not define any channel raster then if signaling is changed, the UEs should still be compliant. (Qualcomm).
Arguments against:
· Would add further channel raster entries and this thus further requirements that would also affect conformance test specifications (Ericsson).
· Since the enhanced channel raster is only applicable for RRC_CONNECTED, there is no need to introduce a new channel raster (Mediatek).

	Company
	Comments

	Qualcomm
	If UE can be place anywhere (1st argument against), it makes changes to conformance testing. It would imply changes

	Apple
	Same view as Qualcomm. 
Any clarification would be like introducing a new channel raster from UE perspective

	Ericsson
	Conformance spec applies from the SIB1. However RAN4 has lot of config possible that should be met by design. UE specific BW is not a carrier but a location in SIB1 carrier, could be located anywhere. UE can not be tested for all configurations. 

	CMCC
	Companies agree that RRC can configure UE out off raster, better to capture this clearly and specify a new channel raster, but also open how to clarify in spec. Testing should be done at positions off.

	MediaTek
	Not needed from UE perspective, but open to introduce at BS side only

	China Telecom
	No location restriction on UE specific BW, it shall be within BS channel BW.
Channel raster, clarify whether if channel raster is for SIB1 CBW or UE specific BW.

	CHTTL
	Similar view as CMCC, need clarifications in UE specification. WID mentioned location still on global raster. Prefer to have new channel raster.

	Intel
	Would be to clarify with a new channel raster to avoid confusion, would agree with CMCC. 
One option: Add raster and have a note that raster is only used for connected mode.

	Huawei
	Tests are not for all channel raster. 

	ZTE
	No need for a new channel raster

	Qualcomm
	From UE point of view, it doesn’t matter if SIB1 CBW or dedicated CBW, doesn’t matter. 
UE vendor shall make sure requirements are met to all points. Even if all points are not tested, requirements are still applicable. 
What’s in conformance test is not relevant here.
Disagree with Ericsson’s view on SIB1 discussion (position of CBW)

	Ericsson
	Only SIB1 carrier shall be on channel raster. 
Can we use RRC or not? Any restriction?

	Apple
	Agree with Qualcomm. Better to clarify with a new raster. 
Comments from E on SIB1: which requirements UE will follow even if SIB1 CBW is off.

	Qualcomm
	E is talking about channel location, RRC gives flexibility on signalling but RAN4 has requirements based on CBW, not on the signaling flexibility. 
NR-ARFCN was chosen for convenience but not intended to be a channel raster allowed for any kind of position where RAN4 requirements apply.

	Nokia
	Tested is at 5 KHz, already defined now, we don’t have infinite number of test points, test should be restricted to few points. No need for new channel raster but clarify current state.

	Ericsson
	RAN4 specs do not override RRC specs. NR design is flexible but not all shall be tested.
RRC specs applicability? 

	CHTTL
	

	
	

	
	

	
	




Sub topic 2-2 
	Company
	Comments

	XXX
	Issue 2-2

	Huawei
	Issue 2-2: we support to define new channel raster for UE, since other options does not give a clear information on what’s the raster UE should support.

	Ericsson
	Issue 2-2: Option 1 as proponent
a. clarify in 5.4.2.2 that it is a carrier resource grid advertised in SIB1 that is centered on the 100k channel raster for at least one numerology (at most one carrier per numerology per cell), not necessarily the UE-specific CHBW within a carrier
Requirements for a BS/UE CHBW are specified with the SIB1 carrier bandwidth equal to the corresponding maximum transmission bandwidth configuration (for the UE this is implemented in the RAN5 specifications, no UE-specific CHBW configured)
b. in the field the UE-specific CHBW is located within a carrier (SIB1) according to RRC, this can be subject to UE capability. This implies a UE CHBW located with 5 kHz granularity (similar to Option 5).
This meets the objectives of the WI without adding new channel raster entries.

	MediaTek
	Option 1 and Option 5(as Proponent), or consolidating these two options are fine with us.

	T-Mobile USA
	We don’t think that any of these proposals will solve the problems including the even/odd PRB issue and compatible with legacy UEs, but since Qualcomm is the company that raised this issue, we will defer to them if any of these solutions would work and not cause problems with legacy UEs. 

	Qualcomm
	As commented in issue 2-1, we must have a channel raster definition. Proposed solutions would only solve the signaling problem but the specifications(both UE and gNB) need to have a channel raster definition so that possible channel placement is known.

	Nokia
	Issue 2-2
Option 1 a): Other interpretations of the ambiguous specification text are possible. Furthermore, "carrier grid" is not a well-defined term.
Option 2 a): We agree for bands with 100 kHz channel raster (with capability signaling).
Option 2 b): has two issues: If the 100 kHz raster is no longer required, it would be better to rather give up the channel raster in these bands (so that just the global frequency raster applies) than to add an SCS based channel raster. Furthermore, the sync raster has limitations for placing 5 MHz carriers which are solved for the 100 kHz channel raster but not for all frequencies on the SCS spaced channel raster (see also TS 38.101-1 table 5.3.5-1 NOTE 11).
Option 2 c): Although this is not clarified in the WID, we support to add this feature (either as a separate UE capability or combined UE capability with the channel raster enhancement).
Option 4: For legacy UEs, there is no need to limit the capability to RedCap UEs.
Option 5: There need not be an explicit restriction of the UE specific channel bandwidth to the 5 kHz global frequency raster. If there was an explicit restriction, it should be the PRB grid alignment with the carrierBandwidth from SIB1.
We support options 3 a), b) and d) for changes in Rel-18 specifications.
Option 3 c) is an attempt to allow for more flexibility of the location of the carrier bandwidth in SIB1 compared with the 100 kHz channel raster in a backward compatible way. Any other or additional restriction to make the proposal agreeable w.r.t. legacy UEs can be discussed (e.g. that in the case of a SIB1 carrier bandwidth off the channel raster also the initial BWP must be a maximum transmission bandwidth configuration on the channel raster). If an agreement was reached about the conditions under which legacy UEs do not need the SIB1 carrier bandwidth to be on the channel raster, RAN4 should also consider maintenance CRs to the legacy releases to prevent that anyone can still bring a UE designed according to a legacy release to the market that always requires the SIB1 carrier bandwidth to be on the channel raster.

	Apple
	Unless we are missing something, proposed alternatives implicitly introduce a more flexible channel raster, which is limited only to the UE and/or just called differently.  

	Intel
	While the proposed solutions could work, it would be more clear to simply define a new channel raster with a note that it applies only to UEs in RRC_CONNECTED.

	China Telecom
	Issue 2-2: Option 2 as proponent
a) In our understanding no location restriction on UE-specific CBW but within BS CBW.
b) This means 15kHz granularity for the band which has 100kHz channel raster.
c) Given that SIB1 CBW can take any number which should be smaller than or equal to the actual BS CBW, UE-specific CBW might be supported to be configured wider than SIB1 CBW at least for future release.

	Samsung
	We prefer to follow legacy approach introducing new channel raster. Regardless which options adopted, we should ensure no additional effort on other WGs including RAN1/RAN2 except capability signaling. Some of options here may be considered as further clarification in additional to new channel raster introduction to resolve the channel raster issue as whole package. 



GTW: Sub topic 2-2: Alternatives
The question was (issue 2-2): If no new channel raster is specified nor added to existing NR bands, what alternatives would also address the WI objectives.
Arguments against: 
· None of the alternatives will solve the problems including the even/odd PRB issue and compatible with legacy UEs (T-Mobile USA).
· Proposed solutions would only solve the signaling problem but the specifications(both UE and gNB) need to have a channel raster definition so that possible channel placement is known. (Qualcomm)
	Company
	Comments

	Intel
	We feel the spec would be more clear if the channel raster is explicitly listed.  We would propose to add a note to the channel raster listing stating that the additional raster is only for capable UEs when in RRC_CONNECTED mode.

	
	

	
	

	
	

	
	

	
	





Sub topic 2-3
	Company
	Comments

	XXX
	Issue 2-3

	Huawei
	Issue 2-3: if UE does not support the BS channel bandwidth, there is no issue.

	Ericsson
	Issue 2-3: although NR is designed such that the UE need not be aware of the carrier resource grid center/location (SIB1) for accessing the network, it should be verified that there is no UE malfunction if the UL/DL BWP#0 is configured off the 100k raster. Moreover, there should be no legacy issues with carrier bandwidths not corresponding to a UE CHBW or a new CHBW in a band. 

	MediaTek
	First we may need to clarify that  “UE not supporting new channel raster” here should mean “UE not supporting enhanced channel raster capability” since in our views no new channel raster is needed. The requested clarification could be discussed when the decision is made that BS channel bandwidth can be located on non-100kHz channel raster.

	T-Mobile
	Our understanding that only the channel BW that the UE uses for RF requirements needs to be on the 100 kHz raster, but we’d like Qualcomm to confirm this. Our understanding is that there is not a problem if the SIB1/cell specific channel BW is not on the 100 kHz raster if there is an initial BWP and then UE specific channel BW that is on the 100 kHz raster that legacy Ues could use. 

	Qualcomm
	The BS channel bandwidth and position is not directly related to the UE channel bandwidth and position. This principle was already used for n28 where are new BS channel raster point was added with the understanding that legacy Ues will still work. As such, there is no need for any UE behavior clarification. We agree with what T-Mobile also stated.

	ZTE
	To our understanding, UE channel BW is required to be within SIB1 carrier BW. If UE channel BW is beyond SIB1 carrier BW, it may be occur something such as UE can not access the network. But whether UE will check SIB1 carrier BW is on 100 kHz channel raster is unknown.

	Nokia
	About MediaTek’s view on this sub-topic: Since allowing for SIB1 carrier bandwidths off the 100 kHz channel raster cannot be made backward compatible by capability signaling, we need to know now whether there are any conditions such as
· the carrierBandwidth in SIB1 is not a maximum transmission bandwidth configuration,
· the carrierBandwidth in SIB1 contains a RB grid aligned UE specific channel BW on the 100 kHz raster, and/or
· the initial BWP is a maximum transmission bandwidth configuration on the 100 kHz raster
that prevent malfunction or regulatory violations of legacy Ues. Otherwise, we cannot decide about a more flexible carrier bandwidth location in SIB1 which several companies deem desirable according to the answers to sub-topic 2-0.

	Intel
	For initial access and Initial BWP there should be no problem.  But not all Ues would be tested for this case, and theoretically, there could be Ues that don’t support this.  

	China Telecom
	Issue 2-3: 
We think no issue here. 


 
 
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

	

	Draft CR TS 38.104: Clarification of UE capability enhancement of channel raster in bands below 3GHz

	
	ericsson: to be postponed (decide upon a resolution first).

	
	Nokia: Agree with Ericsson. CR should be postponed. Here are comments that may be considered for next meeting.
· “Common resource block grid” is neither defined in TS 38.104 up to subclause 5.3.1 nor in TS 38.211 and should hence not be used in subclause 5.3.1. Please also note that not all common resource blocks need to be part of the carrierBandwidth in SIB1. Hence the definition attempt in subclause 5.3.4 does not fit to the use of “common resource blocks” in TS 38.211 subclause 4.4.4.3. Furthermore, a definition should be rather in subclause 3.1 than in subclause 5.3.4 after using the term already in subclause 5.3.1.
· There is a word duplication in “the the”.*
· The restriction to dedicated signaling in subclause 5.3.4 looks obsolete, the more so as a convincing reason is not provided, and should hence be removed. At least for the time being, the UE transmission BW configurations indicated to Ues in SIB1 should also fall within the BS transmission BW configuration.
· In subclause 5.4.2.2, “the PRB” may not be clear, hence appending e.g. “with index nPRB” should be considered.*
· In subclause 5.4.2.2, “carrier or channel” is ambiguous. It should be the carrier inside the channel with the numerology to which the mapping applies.*
· “FR1 low” is undefined.*
· The 15 kHz channel raster in subclause 5.4.2.3 can only support every 3rd carrier position on the 100 kHz raster and hence is not backward compatible with the remaining existing carrier frequencies for the legacy Ues. Hence the 15 kHz channel raster falls short of the WI objective “configuring a narrower UE channel BW inside a wider gNB channel BW is always possible”. Furthermore, the current wording allows for the interpretation that the 100 kHz channel raster does not apply to Ues indicating the 15 kHz UE channel raster capability.*
· Just as a note, the currently specified SCS spaced channel rasters are, contrary to some of the ones proposed in the CR, multiples of the SCS without offset, whereas e.g. 370000 in table 5.4.2.3-1 is not a multiple of 3.*
* Comments marked with an asterisk apply to other CRs, too.

	R4-2304264

	Draft CR TS 38.101-1: Clarification of UE capability enhancement of channel raster in bands below 3GHz

	
	ericsson: to be postponed.

	
	Nokia: Agree with Ericsson. CR should be postponed. Here are comments that may be considered for next meeting.
· The insertion of “or parts thereof” in subclause 5.3.1 does not fit to the UE-centric use of “NR RF carrier” in TS 38.101-1. Please consider the NR RF carrier not to be something common for all Ues, but to be UE specific, potentially with a UE specific size.
· TS 38.101-1 subclause 5.3.4 uses already “common resource block grid” based on the sense of “common resource blocks” in TS 38.211 subclause 4.4.4.3. This does not fit to the new definition attempt in the CR’s subclause 5.3.4. Please remember that, depending on offsetToCarrier in SCS-SpecificCarrier, not all common resource blocks are part of the carrierBandwidth in SIB1. Furthermore, a term that is used in subclause 5.3.1 should be rather defined in subclause 3.1 than 5.3.4.
· The restriction to dedicated signaling in subclause 5.3.4 looks obsolete, the more so as a convincing reason is not provided, and should hence be removed. The UE transmission BW configurations indicated to Ues in SIB1 should also fulfil the minimum UE guardband requirement.
See also the comments to R4-2304263 marked with an asterisk.

	
	T-Mobile USA: We agree with postponing, but as we stated above, we don’t think the 15 kHz raster fixes even/odd PRB issue unless the 100 kHz raster point also falls on the 15 kHz raster, which would then be a 300 kHz raster instead 100 kHz. This would be unacceptable.

	
	

	
	

	R4-2304265

	Draft CR TS 38.101-2: Clarification of UE capability enhancement of channel raster in bands below 3GHz

	
	ericsson: to be postponed

	
	Nokia: Agree with Ericsson. CR should be postponed. Here are comments that may be considered for next meeting.
-	The same comments apply as to R4-2304264 subclauses 5.3.1, 5.3.4 and 5.4.2.2.
-	‘RB’ in ‘NRB’ should be formatted as subscript.

	R4-2304266

	Draft CR TS 38.307: Clarification of UE capability enhancement of channel raster in bands below 3GHz

	
	ericsson: to be postponed

	
	Nokia: Agree with Ericsson. CR should be postponed. Here are comments that may be considered for next meeting.
· In table 5.4-1, introducing a 15 kHz channel raster for FR1 low bands falls short of the WI objective “configuring a narrower UE channel BW inside a wider gNB channel BW is always possible” (as explained above).
· In annex B.4.X, “and test cases” may not fit to the referenced clauses 5.3 and 5.4 of TS 38.101-1.
In the table caption of table B.4.X-1, “band” in “release independent band” does not seem to fit well.

	
	T-Mobile USA: We agree with postponing, but as we stated above, we don’t think the 15 kHz raster fixes even/odd PRB issue unless the 100 kHz raster point also falls on the 15 kHz raster, which would then be a 300 kHz raster instead 100 kHz. This would be unacceptable.




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 

	Issue 2-0: Frequency location of the carrierBandwidth in SIB1 in operating bands with 100 kHz channel raster
	It seems there is a common agreement that, from RRC signaling’s point of view, it’s already possible today to have SIB1 carrierBW located off the 100kHz channel raster. But views are diverging to also claim this is possible from RAN4 specifications’ point of view. Tentative agreements: From RAN1/RAN2 perspective, it’s already possible to position SIB1 carrierBandwidth off the 100kHz channel raster
Candidate options:
Recommendations for 2nd round: Focus on the WF to capture as much detailed as possible agreements and the different views.

	Issue 2-1-1: New channel raster

	Different views if a new channel raster is needed or not, and if needed if this should be introduced for both UE and gNB, or for UE only.
Tentative agreements: 
Candidate options:
Recommendations for 2nd round: Focus on the WF to capture proponents’ justification for specifying a new channel raster.
To make some progress and possibly find some compromises between parties, the WF should also encourage companies to evaluate drawback(s) of specifying a new channel raster. Same suggestion for the other alternatives. 

	Issue 2-1-2: New channel raster definition

	Here as well, there are different views on the needed granularity for this new channel raster, and if it would be needed for both UE and gNB.
Tentative agreements:
Candidate options:
Recommendations for 2nd round: Focus on the WF to capture the different options and encourage companies to further analyze them for next meeting.

	Issue 2-1-3: New channel raster applicability

	Here as well there are different views. It might be difficult to conclude on this issue before any agreement on previous issues.
Tentative agreements:
Candidate options: 
Recommendations for 2nd round: Focus on the WF to capture the different options.

	Issue 2-1-4: New channel raster and NTN bands

	The majority of companies who commented on this issue agreed this would be needed. One company would like to discuss this later, when the other issues will be addressed.
Tentative agreements: If a new channel raster is specified, it should also be applicable to NTN bands.
Candidate options:
Recommendations for 2nd round: This tentative agreement should be captured in the WF as a tentative agreement which could be further discussed later, when the other issues will be solved.

	Issue 2-2: Alternatives to a new channel raster

	The proponents for a new channel raster consider none of the proposed alternatives would be sufficient, or at least, they would be equivalent to introducing a new channel raster.
Tentative agreements: none
Candidate options:
Recommendations for 2nd round: Focus on the WF and see 2nd round recommendations for issue 2-1-1

	Issue 2-3: Request for additional clarification

	Some companies consider additional clarification is not needed here. One company requested more information for different situation
Tentative agreements:
Candidate options:
Recommendations for 2nd round: Continue the discussion, no decision is expected here.



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  

	R4-2304263
	Postponed

	R4-2304264
	Postponed

	R4-2304265
	Postponed

	R4-2304266
	Postponed



Discussion on 2nd round 

Sub topic 2-3
Nokia asked the following questions for clarification:
About MediaTek’s view on this sub-topic: Since allowing for SIB1 carrier bandwidths off the 100 kHz channel raster cannot be made backward compatible by capability signaling, we need to know now whether there are any conditions such as
· the carrierBandwidth in SIB1 is not a maximum transmission bandwidth configuration,
· the carrierBandwidth in SIB1 contains a RB grid aligned UE specific channel BW on the 100 kHz raster, and/or
· the initial BWP is a maximum transmission bandwidth configuration on the 100 kHz raster
that prevent malfunction or regulatory violations of legacy Ues. Otherwise, we cannot decide about a more flexible carrier bandwidth location in SIB1 which several companies deem desirable according to the answers to sub-topic 2-0.

	Company
	Comments

	Intel
	In our view, if SIB1 is off the 100kHz raster, legacy UEs will still connect to the initial BWP without problem.  The problem is that these legacy UEs can’t be guaranteed to function properly if they are assigned a dedicated channel BW.

	Qualcomm
	See replies below to the issues raised:
· the carrierBandwidth in SIB1 can be any number of RBs. It was chosen this way such that the system can be forward compatible to a new channel BW defined in a later release that legacy UEs would not understand
· the carrierBandwidth in SIB1 and its and frequency placement should be such that the UE can configure itself with a channel BW that can be placed on a valid channel raster position(100kHz for the low bands)
· not necessarily. However, for initial access, the UE will a channel BW which is equal to or larger than the initial BWP and  narrower or equal to the SIB1 carrierBandwidth. As long ther e is a channel BW supported by the UE in this range and this can be placed on a valid channel raster position then it will work.

	MediaTek
	If SIB1 carrierBandwidth is off 100k-raster, it should be ensured that a legacy UE may find at least one channel bandwidth (no larger than SIB1 bandwidth, and no less than the initial BWP bandwidth) located on a valid 100k channel raster point from the predefined CBW set to be able to complete the initial access. With this consideration, our comments on each bullet can be found below:
· the carrierBandwidth in SIB1 is not a maximum transmission bandwidth configuration,
There is already an agreement that SIB1 carrierBandwidth does not have to be a maximum transmission bandwidth configuration.

· the carrierBandwidth in SIB1 contains a RB grid aligned UE specific channel BW on the 100 kHz raster, and/or
For UE in RRC_CONNECTED, UE specific CBW can be off the 100kHz raster.

· the initial BWP is a maximum transmission bandwidth configuration on the 100 kHz raster
that prevent malfunction or regulatory violations of legacy Ues. Otherwise, we cannot decide about a more flexible carrier bandwidth location in SIB1 which several companies deem desirable according to the answers to sub-topic 2-0.
   Initial BWP does not have to be a maximum transmission bandwidth configuration on the 100kHz raster. It’s up to UE’s implementation to choose a supporting CBW to cover initial BWP.


	Ericsson
	On the questions for clarification: 
· we agree with Qualcomm (the RB grid size can be up to 275 PRB).
· not necessarily: the resource grid of a carrier of at least one numerology supported in a cell must be on the 100k channel raster, not the UE-specific CHBW within this carrier
· the BWP#0 does not have to be on the 100k raster. NR is designed such that the UE need not be aware of the carrier resource grid center/location (SIB1) for accessing the network. Hence no restriction on the UE CHBW location other than the size and location as specified by the SIB1 procedure
However, it should be verified that there is no legacy UE malfunction, RRC rejection or failed access attempts if the UL/DL BWP#0 is configured off the 100k raster or with carrier bandwidths not corresponding to a UE CHBW or a new CHBW in a band. We agree with the Nokia intention of making clear any restrictions of legacy UEs implementations.

	
	

	
	

	
	

	
	

	
	

	
	


 



Comments made in the WF on the different alternatives of the 2nd approach:

· Approach 2: Do not specify new channel raster entries 
· Alternative 1
c) Clarify in clause 5.4.2.2 of both the BS and UE specifications that the “RF channel” is mapped to the channel raster at the centre of a carrier grid of a serving cell for at least one numerology as advertised in SIB1.
d) The network should be able to use the RRC specification for configuring the UE with locations of the UE-specific channel BW within a wider cell-specific bandwidth;

	Company
	Comments

	Qualcomm
	We do not see how this would work since the UE might not even understand the size of the CarrierBW in SIB1. The UE requirements cannot depend on a parameter it cannot understand/interpret. Furthermore, this center of the “RF channel”(which btw, it is not even the actual gNB channel) might not even be within the UE configured channel BW.

	Ericsson
	Not understand? Which other RRC parameters are not understood by the UE? (of features supported by the UE)
The RAN4 specification does not override the RRC specification. Not all configurations can be tested.
Yes, the centre of the carrier resource grid (SIB1) may not be within the UE-specific CHBW but the active BWP must be.

	Qualcomm
	The carrierbandwidth in SIB1 can have any value, even a value larger than the largest channel BW supported by that UE in that band. Hence, the UE would not understand the channel BW advertised in the SIB1 or where its center is.
All the 3GPP specifications work together, there is no overriding. Based on this logic, even in n41 the UE channel BW can be placed not on the SCS raster. IS this really the case?
How can the active BWP be outside the UE channel BW? In this case, which requirements would apply?

	Nokia
	> The carrierbandwidth in SIB1 can have any value, even a value larger than the largest channel BW supported by that UE in that band. Hence, the UE would not understand the channel BW advertised in the SIB1 or where its center is.
If the UE configures inside the SIB1 carrierBandwidth a channel BW that includes the initial BWP, it will meet the RF performance requirements according to its chosen channel BW and thus also w.r.t. the wider SIB1 carrierBandwidth during the initial access even if it does not fully understand the SIB1 carrierBandwidth.

> Based on this logic, even in n41 the UE channel BW can be placed not on the SCS raster. Is this really the case?
In band n41, the UE specific channel BW must be on the SCS spaced channel raster. According to the note 1 in TS 38.101-1 table 5.4.3.1-1, the synchronization raster allows in band n41 only for a subcarrier grid on the SCS spaced channel raster. The carrier location must be subcarrier grid aligned with the synchronization raster frequencies, and the UE specific channel BW must be RB grid aligned with the SIB1 carrierBandwidth. The synchronization raster also prevents a CR lowering the step size of band n41 in TS 38.101-1 table 5.4.2.3-1.

> How can the active BWP be outside the UE channel BW? In this case, which requirements would apply?
It cannot. The feedback to the questionnaire [R4-2302816 table 1 number 5.5] showed that it was predominantly expected that, if the UE does not support the SIB1 carrierBandwidth, the network configures a UE specific channel BW. The UE specific channel BW is a maximum transmission BW configuration that the UE supports and must, according to some companies’ view, be on the channel raster for legacy UEs. The UE should configure its channel BW accordingly, and the active BWPs are inside the commanded UE specific channel BW.

	Qualcomm
	Thank you Nokia for the replies. Please see some further replies below:
>” If the UE configures inside the SIB1 carrierBandwidth a channel BW that includes the initial BWP, it will meet the RF performance requirements according to its chosen channel BW and thus also w.r.t. the wider SIB1 carrierBandwidth during the initial access even if it does not fully understand the SIB1 carrierBandwidth.”
We agree with this part but the question was not really about this. Ericsson wrote in their comment that only the center of the SIB1 carrier bandwidth should be on the channel raster. Our point is that if this is the case, the UE RF requirements would depend on a channel BW that is placed on a frequency point that the UE might not be able to understand since it cannot understand the actual SIB1 carrierBW. We do not see how UE RF requirements could depend on parameters that UE does not even understand.
>” In band n41, the UE specific channel BW must be on the SCS spaced channel raster. According to the note 1 in TS 38.101-1 table 5.4.3.1-1, the synchronization raster allows in band n41 only for a subcarrier grid on the SCS spaced channel raster. The carrier location must be subcarrier grid aligned with the synchronization raster frequencies, and the UE specific channel BW must be RB grid aligned with the SIB1 carrierBandwidth. The synchronization raster also prevents a CR lowering the step size of band n41 in TS 38.101-1 table 5.4.2.3-1.”
If this is the case then for the low band the UE specific channel BW has to be on the 100kHz raster. Why would there be a different treatment for different bands? If channels can be placed anywhere on the 5kHz NR-ARFCN below 3GHz then there would be channels that are not covered by the sync raster.
We agree with Nokia’s final answer. However, Erisson’s comment is stating that “Yes, the centre of the carrier resource grid (SIB1) may not be within the UE-specific CHBW but the active BWP must be.” Which implies that the active BWP is outside the UE CHBW.

	Nokia
	> If this is the case then for the low band the UE specific channel BW has to be on the 100kHz raster. Why would there be a different treatment for different bands? If channels can be placed anywhere on the 5kHz NR-ARFCN below 3GHz then there would be channels that are not covered by the sync raster.
Yes, channel locations not covered by the synchronization raster do not make sense. In operating bands with a 100 kHz channel raster, the synchronization raster allows essentially for placing a channel BW anywhere on the global frequency raster, but there are some gaps for channels with 5 MHz channel BW that cannot be served by any synchronization frequency. (None of these gaps includes a multiple of 100 kHz.)
For the UE specific channel BW, the RB grid alignment with the SIB1 carrierBandwidth is not the only restriction. The initial BWP should be inside the UE specific channel BW. Furthermore, the SSB should be inside the initial BWP. The SSB cannot be placed everywhere, but only on a frequency of the synchronization raster. This restricts the position of the initial BWP which in turn restricts the position of the UE specific channel BW. Thus the compatibility of the UE specific channel BW with the synchronization raster is ensured – also if a UE capability is introduced to allow for UE specific channel BWs off the 100 kHz channel raster.




· Alternative 2:
d) Support configuration of UE-specific channel BW off the channel raster.
e) SIB1 channel BW should support SCS-based channel raster (if no coexistence issue is concerned).
f) UE-specific channel BW can be configured outside the SIB1 grid for future release.

	Company
	Comments

	Qualcomm
	We do not understand how these 3 points work together. Some examples would help.
For a UE channel BW off the channel raster, how would conformance work?
Will the RF requirements be different depending on whether the UE channel BW is configured based on SIB1 or through RRC dedicated configuration?

	Nokia
	> For a UE channel BW off the channel raster, how would conformance work?
This is a RAN5 topic. Ideally, for UEs with the new capability, tests should be modified by replacing some of the channel locations on the 100 kHz channel raster by channel locations off the 100 kHz raster.

	Qualcomm
	This is not a RAN5 issue, it’s also a RAN4 issue. RAN5 is defining tests based on the RAN4 requirements.

	Nokia
	Yes, we were assuming the existing RF performance requirements (e.g. "The Out of band emissions are unwanted emissions immediately outside the assigned channel bandwidth …" in TS 38.101-1 subclause 6.5.2.1), but for UEs with the new capability including assigned channel bandwidth locations off the 100 kHz raster.



· Alternative 3: 
1- For operating bands with a 100 kHz channel raster, the UE can signal a capability to support a UE specific channel BW that 
· consists of a contiguous subset of RBs from SCS-SpecificCarrier in SIB1 and 
· is a maximum transmission BW configuration 
· but need not be centered on the channel raster.
2- For UEs with the capability to support a UE specific channel BW off the 100 kHz raster in corresponding operating bands, the natural raster for the UE specific channel BW is the RB grid of the carrier bandwidth in SIB1. (For a given numerology and location of the SIB1 carrier bandwidth, its RB grid is considerably sparser than the proposed channel rasters and it includes only valid frequency locations, hence rather the RB grid of the carrier bandwidth in SIB1 should be specified as raster for the UE specific channel BW than a new channel raster.)
3- For UEs with the capability to support a UE specific channel BW off the 100 kHz raster in corresponding operating bands, it is suggested that they support SIB1 carrier bandwidths off the 100 kHz raster as well (step size given here by the global frequency raster) – at least, if a backward compatible solution for SIB1 carrier bandwidths off the 100 kHz raster is found. (Otherwise, the network would only be able to safely make use of it in new operating bands in which all UEs must have this capability, and the benefit would be very limited.)
4- Clarify in TS 38.104 that the channel raster only applies to 
· the SCS-SpecificCarrier in SIB1 and 
· the UE specific channel BW 
that are signaled to UEs even if the BS transmits a wider bandwidth than signaled in SIB1.

	Company
	Comments

	Qualcomm
	Note: comments were made on the initial proposal from Nokia.
There are a lot of conditions here and it is difficult to understand how all these will work together.
Item 3 (old): The global frequency raster is just a set of reference frequencies, UEs already support it because it is used today to locate channels, signal SSB positions, etc. What exactly does this sentence mean?
Item 4: Are RF requirements different depending on how the UE channel BW is configured?

	Nokia
	New point 2: The motivation for inserting in alternative 4 item 2 a new aspect for discussion at the next RAN4 meeting is that we believe an inevitable severe restriction of the UE specific channel BW location not to have been sufficiently considered yet.
Item 3: Since we do not know yet if RAN4 will agree on safe conditions for a backward compatible SIB1 carrier bandwidth off the 100 kHz channel raster, the benefit from designing/verifying new UEs not to need a SIB1 carrier bandwidth on the 100 kHz channel raster would be questionable because in operating bands with legacy UEs, the network may not be able to make use of the feature without running the risk of legacy UE malfunction.
The motivation to remove the old content from alternative 4 item 3 is
· that, contrary to the other items of alternative 4, item 3 referred primarily to legacy UEs,
· that this item was already discussed during the 1st round but without consensus and
that essentially the same topic shall already be discussed in the framework of sub-topic 2-3 during the ongoing 2nd round.



· Alternative 4: 
· Allow UE channel BW configured by network during connected mode not on 100 kHz channel raster for some legacy RedCap UEs and future UEs.
	Company
	Comments

	Qualcomm
	How will conformance work in this case? Configure anything?

	
	



· Alternative 5
1- The center of UE dedicated channel bandwidth should be on a valid global frequency grid instead of a valid 100kHz channel raster for a UE in RRC_CONNECT state.
	Company
	Comments

	Qualcomm
	What is the difference between this option and defining a 5kHz raster?

	Ericsson
	Our interpretation: no new channel raster is defined but the UE-specific CHBW can be located as per the RRC in connected mode, which implies 5 kHz granularity (frequency grid) with the cell-specific carrier on any NR-ARFCN. The same solution as Ap2, Alt 1, second bullet.

	Qualcomm
	What happens if the RRC signaling is changed?

	Nokia
	> What happens if the RRC signaling is changed?
The introduction of a finer global frequency raster would not be backward compatible, hence it will not happen. Cells that also legacy UEs shall be able to use must use today's synchronization raster. This does not allow for a finer channel location granularity than 5 kHz in operating bands with 100 kHz channel raster or finer granularity than the SCS in operating bands with an SCS spaced channel raster.

	Qualcomm
	To Nokia: why it would not happen? Even now the RAN4 specs have a clear definition of the valid channel raster entries for each band, however, some companies are arguing that those apply only under some conditions. With 5kHz granularity there would be channels which are not covered by the sync raster, this is another proof that 5kHz channel raster was never considered.

	Nokia
	For legacy UEs to be able to use a cell, we need to keep backward compatibility. Even if some companies ignore the one or the other incompatibility, the incompatible solution will not be the final consensus.





Topic #3: UE capability
Note that some contributions listed in topic#2 made also some proposals related to a new UE capability. Even if those contributions are not listed below, those proposals have still been captured in this section.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304336
	Apple
	[bookmark: _Toc131975651][bookmark: _Toc131974253][bookmark: _Toc131974254][bookmark: _Toc131975652]Proposal 1: Send LS to RAN WG2 asking to add a new per-band UE capability to indicate whether a UE supports enhanced channel raster for a particular band.
Proposal 2: Send LS to RAN WG2 asking whether the per-band UE capability for the flexible channel raster can be introduced to earlier releases, and if so, which release.

	R4-2304464
	Ericsson
	Proposal 1: the network should be able to use the RRC specification for configuring the UE with locations of the UE-specific CHBW within a wider cell-specific bandwidth; if not possible for some legacy UE implementations that pass initial access nevertheless, a UE capability indicating capability of following the RRC without restrictions could be introduced. This capability, if introduced, should be specified in clause 5.3 of 38.101-1 on the channel bandwidth. Absence of the capability would indicate restrictions either that
1. the UE-specific CHBW must be located on the channel raster (functionality and risk of RRC rejection) or
2. the UE is not compliant with the 3GPP requirements off the channel raster. 

	R4-2304654
	CMCC
	Proposal 1: For earlier release Ues, support of new channel raster is optional and can be release independent from Rel-15. 
Proposal 2: For Ues from Rel-18 onwards, support of new channel raster should be mandated. 

	R4-2304877
	Nokia, Nokia Shanghai Bell
	Proposal 1: The channel raster enhancement is a capability per UE.
Proposal 2: The channel raster enhancement is release independent from Rel-15.
Proposal 3: The channel raster enhancement should be mandated from Rel-18 and optional for Rel-15/16/17.
Proposal 4: It is proposed to ask RAN2 that the new UE capability signalling is provided for early implementation from Rel-15.

	R4-2305560
	Huawei, HiSilicon
	Proposal 1: it is proposed to discuss whether all these bands with 100 kHz channel raster are required to support denser channel raster, or it will depend on the operator’s request.
Proposal 2: it is proposed to further discuss which release can be optional supported after the new channel raster is decided.

	R4-2305703
	MediaTek Inc.
	Proposal 1: The optional UE capability of supporting UE dedicated channel bandwidth is aligned with the global frequency grid other than 100kHz channel raster grid is specified as per-UE basis.
Proposal 2: The optional UE capability can be implemented early from Rel-15 if no potential NBC issue is identified, otherwise, early implementation can be from Rel-17.



Open issues summary
Sub-topic 3-1: New UE capability
Issue 3-1-1: UE capability
· Proposals: Whatever new enhancements will be decided (new channel raster support, SIB1/UE-specific channel BW updates, …), shall they be supported via a new UE capability:
· Yes (Intel, China Telecom, Nokia, ZTE, Samsung, Apple, Mediatek, T-Mobile USA, CMCC)
· Could be (Ericsson)
· No
· Recommended WF
· Yes, a new UE capability is needed to support the objectives of this WI.

Issue 3-1-2: UE capability applicability
· Proposals: The new UE capability should be applicable:
· Per band, assuming RAN4 introduces enhanced channel raster (Apple)
· Per UE (Nokia, Mediatek)
· No
· Recommended WF
· This would depend on what information will be given with this capability (e.g. new channel raster).
· 
Issue 3-1-3: UE capability – Release applicability
· Proposals: From which release the UE capability is applicable: 
· At least from Rel-17 (Ericsson)
· Earliest from Rel-17 (Samsung)
· Release independent (starting from Rel-15), mandatory from Rel-18 (CMCC, Nokia, Mediatek)
· Request RAN2 feedback (Apple)
· Recommended WF
· TBA
· 
Sub-topic 3-2: LS to RAN2
Issue 3-2: LS to RAN2
· Proposals: RAN4 shall send LS to RAN2 requesting to add the new capability
· Yes (T-Mobile, Apple, Nokia)
· No
· Recommended WF
· Yes, a LS should be sent to RAN2 requesting for the new UE capability


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

	XXX
	Issue 3-1-1:
Issue 3-1-2:
Issue 3-1-3:

	Huawei
	Issue 3-1-1: agree with recommended WF
Issue 3-1-2: per band 
Issue 3-1-3: agree with recommended WF

	Ericsson
	Issue 3-1-1: we agree with the proposed WF
Issue 3-1-2: per UE, the capability of locating a UE specific CHBW within a wider carrier according to the RRC for any band. At least BWP#0 can be used if the capability is not indicated.
Issue 3-1-3: Rel-17 or earlier.

	CMCC
	Issue 3-1-1: UE capability
OK with recommended WF
Issue 3-1-2: UE capability applicability
Per UE.
Issue 3-1-3: UE capability – Release applicability
Mandatory from Rel-18 and optional for earlier release from Rel-15.

	MediaTek
	Issue 3-1-1:
Agree with Moderator’s recommendation.
Issue 3-1-2:
Per-UE. Practically it is not sensible that a UE have such a capability for some bands, but not for other bands with 100kHz channel raster specified. 
Issue 3-1-3:
Early implementable from Rel-15, but at least from Rel-17. 

	T-Mobile USA
	Issue 3-1-1: Yes
Issue 3-1-2: Per UE. 
Issue 3-1-3: New capability signalling added in Rel-17, early implementation allowed back to Rel-15

	Qualcomm
	Issue 3-1-1: Yes but we have to wait to agree the changes first and then see what to do with the capability
Issue 3-1-2: We first need to see what changes will be agreed before discussing the capability granularity. Whether per band or per UE could depend on how big the changes are.
Issue 3-1-3: we first need to see what the changes are before discussing the release applicability.

	ZTE
	Issue 3-1-1: agree with recommended WF
Issue 3-1-2: Per UE
Issue 3-1-3: Mandatory from Rel-18, early release from R-15.

	Nokia
	Issue 3-1-1: Yes, a new UE capability is needed.
Issue 3-1-2: Per UE. Flexibility in all operating bands with 100 kHz channel raster is preferred.
Issue 3-1-3: We think early implementation, that is optional from Rel-15, is feasible. Is there any reason that does not allow Rel-15 or Rel-16?
From Rel-18, the capability should be mandatory to achieve a good penetration of Ues which always allow for configuring a narrower UE specific channel bandwidth inside a wider SIB1 carrier bandwidth.

	Apple
	Issue 3-1-1:
Yes, we need to have a new capability if we plan to introduce the feature to earlier releases. Even for Rel-18 it can be beneficial if we conclude that the feature will not be mandatory for all 100kHz FR1 bands. 
Issue 3-1-2:
Depends on the design of the feature and how we enable the feature. Having this capability per-band provides the best way for the operator to know that the feature has been indeed tested for a particular band.
Issue 3-1-3:
There are two aspects: in which release, according to RAN4, we need to enable this feature and whether RAN2 can introduce the corresponding signalling starting from that release. 

	Intel
	Issue 3-1-1:
Agree with the moderators WF
Issue 3-1-2:
Per UE
Issue 3-1-3:
If RAN2 can support, release independent (at least from Rel-17), mandatory from Rel-18

	China Telecom
	Issue 3-1-1:
Agree with the moderators WF.
Issue 3-1-2:
Per band.
Issue 3-1-3:
Pending the conclusion of Topic 2.

	Samsung
	Issue 3-1-1:
Ok with the WF
Issue 3-1-2&3-1-3
Better postpone the discussion until we have clear picture what’s the actual enhancement/solution adopted in this WI. 
If need to decide right now, we believe per band and earliest from Rel-17 as optional feature will be most conservative way. 



 
Sub topic 3-2 
	Company
	Comments

	XXX
	Issue 3-2:

	Huawei
	Issue 3-2: we send the LS when conclusion on Topic #2 is made.

	Ericsson
	Issue 3-2: yes, when it is decided what to indicate

	MediaTek
	Issue 3-2: Yes if RAN4 reaches some agreement, or clarification from RAN2 is needed.

	T-Mobile USA
	Yes, once the decision is made what to indicate.

	Qualcomm
	Issue 3-2: LS can be sent after all the RAN4 changes are clear. There is no point in sending anything before RAN4 agrees something.

	ZTE
	Issue 3-2: Yes. LS is needed when RAN4 reaches an agreement to introduce new UE capability.

	Nokia
	Issue 3-2: LS should be sent when the final agreement is made.

	Apple
	Issue 3-2: We need to send the LS. And we agree with observations from Qualcomm that the LS can be sent when the basic design assumptions are clear. 

	Intel
	Issue 3-2: LS can be sent when RAN4 decisions are clear.

	Samsung
	Issues 3-2: It’s premature to send LS by this meeting given RAN4 solution still not clear.


 
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

	
	

	
	

	
	




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 

	Issue 3-1-1: UE capability

	All companies agreed a new UE capability would be needed and this, whatever solution (new channel raster or not) is agreed to address this WI objectives.
Tentative agreements: A new UE capability shall be specified to support the WI objectives.
Candidate options:
Recommendations for 2nd round: No discussion in the 2nd round.

	Issue 3-1-2: UE capability applicability

	Different views if the new UE capability should be per band or per UE.
But, as commented by 3 companies, RAN4 should better agree first on what this capability would mean. 
Tentative agreements:
Candidate options:
Recommendations for 2nd round: NA. Capture the different options in the WF, discussion are postponed to next meeting.

	Issue 3-1-3: UE capability – Release applicability

	Different views on from which release this feature should be applicable.
As commented by 3 companies, RAN4 should better agree first on what this capability would mean.
Tentative agreements:
Candidate options:
Recommendations for 2nd round: NA. Capture the different options in the WF, discussion are postponed to next meeting.

	Issue 3-2: LS to RAN2

	Common agreement here that it’s premature to send any LS before any agreement on the topic #2 and the other issues of topic #3.
Tentative agreements:
Candidate options:
Recommendations for 2nd round: NA, discussion are postponed to next meeting.



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  

	NA
	







Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on  channel raster enhancement
	Ericsson
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2304262
	
	Views on the UE channel raster for FR1
	Intel
	Noted
	

	R4-2304263
	
	Clarification of UE capability enhancement of channel raster in bands below 3GHz
	Intel
	Noted
	

	R4-2304264
	
	Clarification of UE capability enhancement of channel raster in bands below 3GHz
	Intel
	Noted
	

	R4-2304265
	
	Clarification of UE capability enhancement of channel raster in bands below 3GHz
	Intel
	Noted
	

	R4-2304266
	
	Clarification of UE capability enhancement of channel raster in bands below 3GHz
	Intel
	Noted
	

	R4-2304334
	
	Initial considerations for the flexible channel raster
	Apple
	Noted
	

	R4-2304335
	
	Flexible channel raster for the NTN bands
	Apple
	Noted
	

	R4-2304336
	
	UE capability for the flexible channel raster
	Apple
	Noted
	

	R4-2304462
	
	Work plan for the WI on channel raster enhancement
	Ericsson
	To be revised
	

	R4-2304463
	
	On changing the BS and UE channel raster
	Ericsson
	Noted
	

	R4-2304464
	
	On a UE capability for channel raster enhancement
	Ericsson
	Noted
	

	R4-2304653
	
	Discussion on UE and BS channel raster
	CMCC
	Noted
	

	R4-2304654
	
	Discussion on UE capability of new channel raster
	CMCC
	Noted
	

	R4-2304664
	
	Discussion on channel raster for SIB1 CBW and UE-specific CBW
	China Telecom
	Noted
	

	R4-2304876
	
	Discussion on channel raster enhancement
	Nokia
	Noted
	

	R4-2304877
	
	Discussion on UE capability for channel raster enhancement
	Nokia
	Noted
	

	R4-2305308
	
	Discussion on Channel raster enhancement
	Huawei, HiSilicon
	Noted
	

	R4-2305353
	
	Discussion on Channel raster enhancement
	ZTE 
	Noted
	

	R4-2305517
	
	Channel Raster Enhancements
	Qualcomm
	Noted
	

	R4-2305560
	
	UE capability for channel raster enhancement
	Huawei, HiSilicon
	Noted
	

	R4-2305585
	
	Channel raster enhancement
	Samsung
	Noted
	

	R4-2305702
	
	Consideration on channel raster enhancement
	MediaTek
	Noted
	

	R4-2305703
	
	Consideration on enhanced channel raster capability
	MediaTek
	Noted
	

	R4-2305828
	
	10 kHz raster for bands that currently specify the 100 kHz raster
	T-Mobile USA
	Noted
	



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
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2304462
	R4-2306599
	Work plan for the WI on channel raster enhancement
	Ericsson
	Agreeable
	

	R4-2306598
	
	WF on  channel raster enhancement
	Ericsson
	Agreeable
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