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Introduction
This email discussion is for FS_NR_eff_BW_util study item.  The main objective of the study is on efficient utilization of licensed spectrum that is not aligned with existing NR channel bandwidth.  The following is the agreed agenda:
· General and TR	
· SIB1 signaling and CBW configuration	
· Moderator summary and conclusions
	
The following topics are discussed in this email thread:
[bookmark: _Hlk79433801]Topic #1: SIB1 signalling and CBW configuration
Topic #1: SIB1 signaling and CBW configuration
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218107
	Apple
	Proposal 1a:	The safest assumption for the legacy UEs is that both SIB1 and the dedicated UE channel bandwidth of FR1 low-frequency bands must be on the 100kHz raster.
Proposal 1b:	It is up to the network to apply non-100kHz aligned channels, but some UEs may have unpredictable behaviour.
Proposal 2a:	For Rel-18, consider further enhancements that the dedicated UE channel bandwidth can be on non-100kHz raster.
Proposal 2b:	It should be discussed further whether we allow 5kHz raster for all low-frequency FR1 bands or all FR1 bands; and if we allow 5kHz raster for legacy bands, then do we enable it only for certain candidate bands or all of them.
Proposal 3:	RAN WG4 should clarify which channel bandwidth (and associated RF requirements) a UE should use while performing initial access procedure.

	R4-2218349
	Intel Corporation
	Proposal 1: Continue to use the RAN4 spec term “common resource block grid” and use the term more widely to clarify a carrier’s common grid that is used to define UE CHBW locations.
Proposal 2: Add Rel-18 CR text clarifying that UE CHBW must fit within the common resource block grid.
Proposal 3: Add Rel-18 CR text clarifying that the common resource block grid is given by carrierBandwidth in SIB1, whereas UE carrierBandwidth given by dedicated signalling is used to indicate UE channel bandwidth.
Proposal 4: Add Rel-18 CR text clarifying that channel raster applies to the BS RF channel position whereas the UE channel bandwidths fit anywhere within the common resource grid.
Proposal 5: Add Rel-18 CR text clarifying that BWP are not expected to be on channel raster

	R4-2218350
	Intel Corporation
	Draft CR to TS 38.101-1:
Clarification of the application of channel raster for BS and UE channel bandwidth [channel-raster]

	R4-2218351
	Intel Corporation
	Draft CR to TS 38.101-2:
Clarification of the application of channel raster for BS and UE channel bandwidth [channel-raster]

	R4-2218352
	Intel Corporation
	Draft CR to TS 38.104:
Clarification of the application of channel raster for BS and UE channel bandwidth [channel-raster]

	R4-2218651
	CMCC
	Observation 1: 40kHz channel raster as exceptions should be allowed for band n28 UE when gNB’s CBW is larger than UE’s CBW as in following table if solution 1a) is finally approved.
Observation 2: 40kHz channel raster should be allowed as exceptions for band n28 gNB when gNB’s CBW is larger than UE’s CBW as in following table if solution 3 is finally approved.
[bookmark: _Hlk118805052]Proposal 1: it’s suggested to allow some exception of channel raster for band n28. i.e. 40kHz, for either gNB side or UE side.

	R4-2218769
	Qualcomm Incorporated
	Observation 1: For initial access, the UE will configure itself with a channel BW that is  larger or equal to the initial BWP and narrower or equal to the channel bandwidth advertised in SIB1.
Observation 2: Unless the network configures a UE with a dedicated channel BW, the network has no knowledge of the channel bandwidth employed by the UE. 
Observation 3: The UE must use a channel BW from the set of channel BWs defined for that band.
Observation 4: The network can configure the UE with a dedicated channel BW which has to be from the set of defined channel BWs for that band and on a valid channel raster position. The number of RBs has to match exactly the number defined in Clause 5.3.2 of 38.101-1.
Observation 5: The channel raster signaling granularity/flexibility has no relationship with the valid channel raster positions.
Observation 6: UEs are designed and tested only based on the current channel raster.
[bookmark: _Hlk118806195]Observation 7: There is no guarantee that UEs will work with channels that are not configured on the defined channel raster. 
Observation 8: The same RAN4 requirements (a unique set) apply irrespective of the UE channel BW is configured.
Observation 9: All RAN4 requirements are defined and tested for the set of channel raster positions defined in Clause 5.4.2.2 of TS 38.101-1.
Observation 10: Only BWPs that are the same size as the configured channel BW and centered on a valid channel raster position are currently tested. If there is a desire to enable different configurations, the need for IOdT bits and availability/handling of interoperability testing must be discussed.

	R4-2218825
	Ericsson
	Proposal 1: make clear in the Rel-15 versions of 38.101-1, 38.101-2 and 38.104 that
•	the carrierBandwidth in SIB1 and in dedicated signaling of common parameters is the size of the resource grid of the downlink or uplink carrier used for transmitting to or receiving from UEs connected to the BS, the carrierBandwidth
•	it is the carrier resource grid (SIB1) that must be on the channel raster for at least one numerology
•	the default duplex spacing applies for UE specific channel bandwidths symmetric in the uplink and downlink but not necessarily for active BWP within the said UE-specific bandwidths
•	the existing specification of nominal CA spacing can be reused for determining whether a CA configuration of UE specific channel bandwidths in adjacent component carriers is contiguous.

	R4-2219047
	ZTE Corporation
	Proposal 1: it is proposed that SIB1 channel bandwidth does not need to be on the 100 kHz raster for bands that use the 100 kHz raster.
Proposal 2: it is proposed that UE specific channel bandwidth must be on the 100 kHz raster for bands that use the 100 kHz raster to ensure alignment between different carries.
Proposal 3: BWP is flexible and can take any PRBs. It dose not have to be on the 100kHz raster.
Proposal 4: UE specific channel bandwidth needs to be centered on 100k rasters and not for BWP.
Observation 1: 100 kHz raster and the even/odd PRB number issue do not exist.

	R4-2219142
	Huawei, HiSilicon
	Proposal 1: SIB 1 carrierBandwidth is allowed not to be aligned with 100KHz channel raster since there is no interoperation issue.

	R4-2219143
	Huawei, HiSilicon
	Observation 1: To be compatible to legacy UE, the next smaller channel bandwidth should not be used for SIB1 for one SSB case.
Observation 2: The wider channel bandwidth approach and overlapping UE CBWs from network perspective approach do not need new UE hence should have high priority.

	R4-2219706
	Nokia, Nokia Shanghai Bell
	Observation: Since, in the case of multiple numerologies, SIB1 signals rather separate transmission bandwidths named ‘carrierBandwidth’ for SCS-specific carriers than the (total) channel bandwidth including the guard bands in the sense of RAN4, “carrier bandwidth” is closer to the signaling in SIB1 than “channel bandwidth”.
Observation 1: In TS 38.331, the term “channel bandwidth” is rather used synonymously with “carrier bandwidth”. Because of the parameter names downlinkChannelBW-PerSCS-List and uplinkChannelBW-PerSCS-List, harmonizing the terminology is rather impossible.
Proposal 1: In RAN4, use “channel bandwidth” (including “UE's channel bandwidth” but not “UE specific channel bandwidth”) in the sense of TS 38.101-1 figure 5.3.3-3 and “carrier bandwidth” in the sense of carrierBandwidth in TS 38.331.
Proposal 2: To prevent an incompatibility between frequently used channel bandwidths of NR cells and enhanced RedCap UEs supporting only 5 MHz, clarify, e.g. in the framework of TEI18, in the Rel-18 versions of TS 38.101-1 and TS 38.104 that the channel raster does not apply to the location of the UE specific channel bandwidth.
Proposal 3: Companies who believe that some bandwidth needs to be centered on the 100 kHz raster (SIB1 carrier bandwidth or UE specific channel bandwidth according to their respective preference voiced at RAN4#104-bis-e) are invited to indicate for legacy UEs
- which of the options 1-4 they assume to be viable and
- whether option 5 is true.


Example of a 10 MHz wide NR channel with two SCSs statically separated in the frequency domain
•	Option 1: The 10 MHz channel BW should be centered on the channel raster.
•	Option 2: The combination of all transmission BWs should be centered on the channel raster.
•	Option 3: The 1st or 2nd carrierBandwidth should be centered on the channel raster.
•	Option 4: The carrierBandwidth containing the SSB should be centered on the channel raster.
•	Option 5: The 2nd carrierBandwidth of 12 RBs is allowed in SIB1's scs-SpecificCarrierList and as a BWP size but not as a UE specific channel bandwidth because 12 RBs at 30 kHz SCS is not a maximum transmission bandwidth configuration (11 or 24 RBs would be possible in downlinkChannelBW-PerSCS-List).
Observation 2: If the UE does not support the SIB1 carrierBandwidth and the initial BWP has as many RBs as the transmission bandwidth of the next smaller supported regular channel bandwidth, the initial BWP must be on the 100 kHz raster if the UE's channel bandwidth shall be on the channel raster.
Proposal 4: Companies who believe that some bandwidth needs to be centered on the 100 kHz raster are invited to indicate for legacy UEs in the special case of an irregular bandwidth such as 30 RBs where only either the SIB1 carrierBandwidth or the UE's channel bandwidth can be centered on the 100 kHz raster which of them should be on the 100 kHz raster.
Observation 3: In the case of an irregular bandwidth, centering the SIB1 carrierBandwidth on the 100 kHz raster may even preclude a desired PRB grid alignment between NR (e.g. 30 RBs for 6 MHz) and LTE (e.g. 25 RBs for 5 MHz).
Proposal 5: At least in future releases, centering the SIB1 carrierBandwidth of irregular bandwidths on the channel raster is not required.
Observation 4: For 5 MHz carriers with an SSB, some center frequencies of the SIB1 carrierBandwidth between multiples of 100 kHz are incompatible with the synchronization raster, hence a deviation of the SIB1 carrierBandwidth center from the 100 kHz raster is not always possible.
Observation 5: If the resource element specified in TS 38.101-1 table 5.4.2.2-1 is centered in the licensed spectrum, the guard band at the upper edge of the licensed spectrum will be one SCS wider than the guard band at the lower edge.
Observation 6: In frequency bands with an SCS-spaced channel raster, a perfect alignment between a licensed spectrum and a regular channel bandwidth of the same size may be incompatible with the channel raster. However, shifting the transmission bandwidth up by less than one SCS can put the carrier onto the channel raster while the guard band to the upper edge of the licensed spectrum still exceeds the minimum guard band.
Proposal 6: For the case that a SIB1 carrierBandwidth of 133 RBs is centered on the operating band's 100 kHz raster and legacy UEs do not support the carrierBandwidth in SIB1 but the next lower carrier bandwidth (106 RBs), resulting in an even/odd mismatch of the number of RBs, companies who would like the UE specific channel bandwidth for legacy UEs to be on the channel raster are kindly asked to provide their view:
•	If an initial BWP of 106 RBs is signaled, but no UE specific channel bandwidth is commanded in connected mode, will a legacy UE in connected mode be able to use 20 MHz of the 25 MHz wide channel?
•	If yes, should the initial BWP be positioned for using a transmission bandwidth of 106 RBs so that it fits, with at least the minimum guard bands, into a 20 MHz wide frequency interval that is centered at a multiple of 100 kHz?



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: SIB1 and UE-specific CHBW on the 100kHz channel raster
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 1-1: SIB1 channel bandwidth, SIB1 carrier bandwidth and 100 kHz raster
· Proposals
· Option 1: SIB1 channel bandwidth of FR1 low-frequency bands must be on the 100kHz raster.
· Option 2: It is up to the network to apply non-100kHz aligned channels, but some UEs may have unpredictable behaviour.
· Option 3: It is the carrier resource grid (SIB1) that must be on the channel raster for at least one numerology
· Option 4: For legacy UEs, the resource grid (SIB1 carrierBandwidth) must be on the channel raster (in the sense of TS 38.101-1 table 5.4.2.2-1) for at least one numerology.
· Option 5: At least in future releases, centring the SIB1 carrierBandwidth of irregular bandwidths on the channel raster (in the sense of TS 38.101-1 table 5.4.2.2-1) should not be required.
· Option 6: The legacy UE's channel bandwidth (in the sense of TS 38.101-1 figure 5.3.3-3) resulting from SIB1's scs-SpecificCarrierList and potentially also from the initial BWP must be centred on the channel raster.
· Recommended WF
· TBA

Issue 1-2: UE specific channel bandwidth and 100 kHz raster
· Proposals
· Option 1: UE specific channel bandwidth of FR1 low-frequency bands must be on the 100kHz raster
· Option 2: It is up to the network to apply non-100kHz aligned channels, but some UEs may have unpredictable behaviour.
· Option 3: Option 1 and 2 are related for Rel-15.  For Rel-18, consider further enhancements that the dedicated UE channel bandwidth can be on non-100kHz raster.
· Option 4: The channel raster signaling granularity/flexibility has no relationship with the valid channel raster positions.
· Option 5: The network can configure the UE with a dedicated channel BW which has to be from the set of defined channel BWs for that band and on a valid channel raster position. The number of RBs has to match exactly the number defined in Clause 5.3.2 of 38.101-1.
· Option 6: the default duplex spacing applies for UE specific channel bandwidths symmetric in the uplink and downlink but not necessarily for active BWP within the said UE-specific bandwidths
· Option 7: the existing specification of nominal CA spacing can be reused for determining whether a CA configuration of UE specific channel bandwidths in adjacent component carriers is contiguous
· Option 8: Bandwidth needs to be centered on the 100 kHz raster
· Option 9: The legacy UE's channel bandwidth (in the sense of TS 38.101-1 figure 5.3.3-3) resulting from downlinkChannelBW-PerSCS-List / uplinkChannelBW-PerSCS-List must be centred on the channel raster.
· Option 10: For legacy UEs, carrierBandwidth in downlinkChannelBW-PerSCS-List / uplinkChannelBW-PerSCS-List must be on the channel raster (in the sense of TS 38.101-1 table 5.4.2.2-1) for at least one numerology.
· Recommended WF
· TBA

Issue 1-3: Initial Access Procedures
· Proposals
· Option 1: For initial access procedure RAN4 should clarify which channel bandwidth (and associated RF requirement) a UE should use.
· Option 2: For initial access, the UE will configure itself with a channel BW that is  larger or equal to the initial BWP and narrower or equal to the channel bandwidth advertised in SIB1.
· Option 3: If there is an uncertainty about how a UE selects the channel bandwidth and where it is, then it may even lead to failed regulatory requirements.
· Recommended WF
· TBA

Sub-topic 1-2: 5kHz and 40 kHz raster
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 2-1: 5kHz raster for FR1 bands 
· Proposals
· Option 1: It should be discussed further whether we allow 5kHz raster for all low-frequency FR1 bands or all FR1 bands; and if we allow 5kHz raster for legacy bands, then do we enable it only for certain candidate bands or all of them.
· Option 2: To prevent an incompatibility between frequently used channel bandwidths of NR cells and enhanced RedCap UEs supporting only 5 MHz, clarify, e.g. in the framework of TEI18, in the Rel-18 versions of TS 38.101-1 and TS 38.104 that the channel raster does not apply to the location of the UE specific channel bandwidth.
· Recommended WF
· TBA

Issue 2-2: 40kHz raster for FR1 bands
· Proposals
· Option 1: it is suggested to allow some exception of channel raster for band n28. i.e. 40kHz, for either gNB side or UE side
· Option 2: Other
· Recommended WF
· TBA

Sub-topic 1-3: UE BWPs with respect to IODT
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 3-1: UE channel configuration and testing
· Proposals
· Option 1: Only BWPs that are the same size as the configured channel BW and centered on a valid channel raster position are currently tested. If there is a desire to enable different configurations, the need for IOdT bits and availability/handling of interoperability testing must be discussed
· Option 2: There is no guarantee that UEs will work with channels that are not configured on the defined channel raster.
· Option 3: Other
· Recommended WF
· TBA

Sub-topic 1-4: Terminology
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 4-1: Clarification on commonly used terminology
· Proposals
· Option 1: Continue to use the RAN4 spec term “common resource block grid” and use the term more widely to clarify a carrier’s common grid that is used to define UE CHBW locations.
· Option 2: In RAN4, use “channel bandwidth” (including “UE's channel bandwidth” but not “UE specific channel bandwidth”) in the sense of TS 38.101-1 figure 5.3.3-3 and “carrier bandwidth” in the sense of carrierBandwidth in TS 38.331.
· Recommended WF
· TBA
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