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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
It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	Ericsson
	Esther Sienkiewicz
	esther.sienkiewicz@ericsson.com

	Ericsson
	Christian Bergljung 
	christian.bergljung@ericsson.com

	CMCC
	Xiaoran ZHANG
	zhangxiaoran@chinamobile.com

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

	Nokia
	Hisashi Onozawa
	hisashi.onozawa@nokia.com

	SoftBank
	Kenichi Kihara
	kenichi.kihara@g.softbank.co.jp

	Apple
	Alex Sayenko
	asayenko@apple.com

	Verizon
	Zheng Zhao
	zheng.zhao@verizonwireless.com

	China Telecom
	Lei GAO
	gaol8@chinatelecom.cn

	AT&T
	Ron Borsato
	ronald.borsato@att.com



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

	R4-2215366
	Intel Corporation
	Observation 1: The carrier bandwidth and the UE channel bandwidth, directly reference the ARFCN frequency through Point A.
Observation 2: There is no RAN2 signaling that directly defines a dedicated UE channel with an ARFCN value or other frequency value.  The RAN2 signaling defines dedicated UE channel as a number of RB offset in relation to Point A.
Proposal 1: It is proposed to clarify the RAN4 spec section 5.4.2.1 that the ARFCN value of Point A is used in signaling, to describe the location of the carrier resource grid, which is more accurate than stating that there is signaling for the actual RF channels.  This text should be added to clarify TS 38.101-1,2 and TS 38.104
Observation 3: If RAN4 constrains the dedicated UE channels to 100kHz raster, and since signaling limits the location of UE channels to an integer number of PRBs in relation to the RF reference frequency, then the least common multiple of the two constraints becomes the effective raster, e.g., 900kHz raster for SCS 15kHz which limits potential UE channel locations and will result in inefficient spectrum usage.
Proposal 2: It is proposed to clarify the RAN4 spec, section 5.4.2.1 that the RF reference frequency is used in signaling, to describe the location of the carrier resource grid, whereas UE channel bandwidths are not signaled with an ARFCN number but rather an offset location in the carrier resource grid.  This text should be added to clarify TS 38.101-1,2 and TS 38.104
Proposal 3: It is proposed to clarify the RAN4 spec section 5.4.2.2 that k and nPRB are used to identify the RF channel position but not signaled and are only used for calculation the RF reference frequency.  Point A and carrierBandwidth and offset are used to signal channel position. This text should be added to clarify TS 38.101-1,2 and TS 38.104
Observation 4: Since BWP operate on RB have no precise frequency definition, there is no need for BWP to be on raster.  There is no need for any spec clarification on BWP.

	R4-2215644
	Apple
	Proposal 1a:	For the legacy UEs, both SIB1 and the dedicated UE channel bandwidth of FR1 low-frequency bands must be on the 100kHz raster.
Proposal 1b:	For Rel-18, it is possible to consider further enhancements that the dedicated UE channel bandwidth of FR1 low-frequency bands can be on non-100kHz raster.
Proposal 1c:	It is up to the network configuration and deployment to ensure how legacy and new UEs can be configured.
Proposal 2:	RAN WG4 should clarify which channel bandwidth (and associated RF requirements) a UE should use while performing initial access procedure.

	R4-2215672
	Qualcomm Incorporated
	Observation 8: The same RAN4 requirements(a unique set) apply irrespective of the UE channel BW is configured.
Observation 9: All RAN4 requirements are only tested for the set of channel raster positions defined in Clause 5.4.2.2 of TS 38.101-1.

	R4-2215880
	ZTE Corporation
	Observation 1: A UE has freedom or flexibility to choose a supported UE specific channel bandwidth during the initial access as long as the selected channel bandwidth is no larger than the SIB1 channel bandwidth and no less than the bandwidth of the initial BWP.  
Observation 2: The purpose of SIB1 channel bandwidth is to set an upper bound for the UE selected specific channel bandwidth during the initial access.
Observation 3: A UE does not have to support SIB1 channel bandwidth.
Observation 4: A UE can be configured with a specific UE channel bandwidth within the BS channel bandwidth, no matter whether or not the UE supports SIB1 channel bandwidth.
Observation 5: A UE can be configured with a specific UE channel bandwidth outside the SIB1 channel bandwidth.
Observation 6: BWP can start at any PRB with any number of PRBs within the running channel bandwidth, and does not have to be on a valid channel raster point.
Observation 7: The channel spacing calculation and sync raster design in RAN4 assumes that UE channel bandwidth needs to be aligned to channel raster, though it may impose some restrictions in some scenarios.

	R4-2215943
	Ericsson
	Observation 1: UE conformance tests and tests in harmonized standards in some regions are only carried out for three different test frequencies for each channel bandwidth – low, mid and high – within a band, but this does not mean that other RF channel center frequencies cannot be used if configurable in the field. 
Observation 2: restricting both the carrier resource grid and the UE specific channel bandwidth locations to the 100 kHz channel raster would effectively break the UE-specific bandwidth feature. In fact, this restriction on the UE specific channel bandwidth alone would imply a 5 PRB granularity for its center frequency, which would also limit the BWP configuration flexibility for UEs in the cell in view of the 6 PRB granularity of the PDCCH that must be considered in addition.
Proposal 1: make clear in the Rel-15 versions of 38.101-1, 38.101-2 and 38.104 that
[bookmark: _Hlk115698694]•	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
•	the carrier grid must be on the channel raster for at least one numerology but not the UE specific channel bandwidths
•	the default duplex spacing applies for UE specific channel bandwidths symmetric in the uplink and downlink
•	the existing specification of nominal CA spacing is reused for determining whether a CA configuration of UE specific channel bandwidths in adjacent component carriers is contiguous.

	R4-2215944
	Ericsson, China Telecom, Intel
	Clarification of carrier grid and channel bandwidth mapping to the channel raster (TS 38.104)
Moderator: Companies are encouraged to provide their comments for CRs in Clause 1.3.2 in Email Summary

	R4-2215947
	Ericsson, China Telecom, Intel
	Carrier resource grid mapping to channel raster and use of UE-specific bandwidth (TS 38.101-1)
Moderator: Companies are encouraged to provide their comments for CRs in Clause 1.3.2 in Email Summary

	R4-2215950
	Ericsson, China Telecom, Intel
	Carrier resource grid mapping to channel raster and use of UE-specific bandwidth (TS 38.101-2)
Moderator: Companies are encouraged to provide their comments for CRs in Clause 1.3.2 in Email Summary

	R4-2215928
	Nokia, Nokia Shanghai Bell
	Observation 1: The agreement at RAN4#104-e “In Rel-18 or later release, a new UE capability may be needed to indicate that a UE can be configured with a channel BW wider than the carrier Bandwidth in SIB1.” suggests that the BS transmission bandwidth configuration can be wider than the SIB1 carrierBandwidth. This would contradict the agreement at RAN4#104-e that the SIB1 carrierBandwidth corresponds to the BS transmission bandwidth configuration.
Observation 2: A SIB1 carrierBandwidth should not be larger than 270 RBs at 15 kHz SCS, 273 RBs at 30 kHz SCS, and 135 RBs at 60 kHz SCS because otherwise, there is no safe way to determine the corresponding UE channel filter BW w.r.t. the stopband. Additionally, in the UL, the SIB1 carrierBandwidth must not be wider than the licensed spectrum minus two times the guard band (of the next wider regular CBW in the case of an irregular BW).
Observation 3: The SIB1 carrierBandwidth should be at least as wide as
· the combination of all BWPs that are used for legacy UEs or
· the maximum transmission BW configuration for the smallest CBW defined for the respective operating band, 
whatever is larger.
Proposal 1: It is proposed to update the previous agreement about the SIB1 carrierBandwidth to “SIB1 carrierBandwidth is not mandated to be a maximum transmission bandwidth configuration specified in TS 38.101-1 Table 5.3.2-1 and can be any value in number of PRBs within a useful range.”
Observation 4: The resource grid extension can be introduced via dedicated signalling in Rel-18 or later.
Proposal 2: For the time being, it is proposed to keep the methods in the TR, which require the resource grid extension.
Observation 5: There is no channel raster restriction on the BWP centre frequency.

	R4-2216235
	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.

	R4-2216236
	Huawei, HiSilicon
	Proposal
· In the current specification
· [bookmark: _Hlk115700851]SIB1 carrierBandwidth corresponds to BS transmit bandwidth configurations, which is not mandated to be the maximum BS transmission bandwidth configuration specified in TS38.104 and can be any values in number of PRBs.
· When SIB1 carrierBandwidth is not supported by UE,
· For the initial access, UE can select a supported channel bandwidth which is wider than or equal to the initial BWP and smaller than or equal to the SIB1 bandwidth.
· In connected mode, it will be re-configured with UE-specific channel bandwidth
· 100 kHz channel raster
· UE channel bandwidth is aligned with 100KHz channel raster 
· UE BWP is allowed not to be aligned with 100KHz channel raster
· SIB 1 carrierBandwidth is allowed not to be aligned with 100KHz channel raster
· In Rel-18 or later release, a new UE capability may be needed to indicate that a UE can be configured with a channel BW wider than the carrier Bandwidth in SIB1.

	R4-2216801
	T-Mobile USA
	Observation 1: Many NR refarmed bands used the 100 kHz raster so that LTE and NR PRBs align to allow PRB alignment for Dynamic spectrum sharing between LTE and NR.
Observation 2: For channel bandwidths of 20 MHz and below, if the number of LTE PRBs for a given channel bandwidth is odd, the number of 15 kHz NR PRBs is odd, and if the number of LTE PRBs is even, the number of 15 kHz NR PRBs is even, which also enables PRB alignment. 
Observation 3: In NR, the cell specific channel bandwidth broadcast in SIB1 is centered on the 100 kHz raster for bands that use the 100 kHz raster.
Observation 4: 38.101-1 does not explicitly state if BWPs and UE specific channel bandwidths must be centered on the 100 kHz raster.
Observation 5: When UE specific channel BWs were introduced at RAN#82 [RP-182482, RP-182896] there was no mention of the UE specific channel BWs needing to be centered on the 100 kHz raster.
Observation 6: Both BWPs and UE specific channel BWs are defined by offsetToCarrier (integer number of PRBs from PRB 0 of the cell specific channel), the subcarrierSpacing and carrierBandwidth (integer number of PRBs).
Observation 7: Given the cell specific channel configuration broadcast in SIB1 is aligned with the 100 kHz channel raster, and the PRBs of the BWP or cell specific channel BWs will align with the PRBs of the cell specific channel BW, the PRBs of BWPs or UE specific carrier bandwidths will also be aligned with the LTE PRBs regardless of whether or not the center frequency of the BWPs or UE specific channel BWs are aligned with the 100 kHz raster.
Observation 8: Issue 1: If the BWP or UE specific channel bandwidth center frequencies must be located on the 100 kHz raster, the center frequencies can only be offset from the cell specific channel BW center frequency by and integer multiple of 900 kHz for 15 kHz SCS or 1.8 MHz for 30 kHz SCS so that the PRBs align (This would be inconvenient and inefficient, but manageable).
Observation 9: Issue 2: The cell specific BW broadcast in SIB1 and the BWP or the UE specific BW must both have even or odd numbers of PRBs if both are required to be centered on the 100 kHz raster. If one is even and one is odd, the PRBs can never align if both center frequencies must be on the 100 kHz raster.
Observation 10: Many combinations of SIB1 channel bandwidth and BWP and/or UE specific channel bandwidths would be impossible to configure if the BWP and/or UE specific channel bandwidth must be centered on the 100 kHz raster. 
Observation 11: If BWPs and UE specific channel bandwidths must be centered on the 100 kHz raster, a 5 MHz BWP for supporting enhanced RedCap UEs would only be compatible with 15 and 25 MHz channel bandwidths for bands that use the 100 kHz raster.
Observation 12: It is important for RAN4 to clarify if BWPs and UE specific channel BWs must be centered on the 100 kHz raster for bands that use the 100 kHz raster
Proposal 1: RAN4 needs to reach consensus on if BWPs must be centered on the 100 kHz raster for bands that use the 100 kHz raster
Proposal 2: If there is a restriction that a BWP an/or UE specific channel BW must be centered on the 100 kHz raster, then
•	The restriction should be documented in 38.101-1
•	Chip/UE Vendors should make clear what the ramifications are of not abiding by that restriction when configuring BWPs and UE specific channel BWs
•	A solution to the problem of incapability of even/odd number of PRBs incompatibility is needed
•	RAN4 should inform other working groups, such as RAN1 and RAN2 who are considering 5 MHz BWPs for RedCap



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: Clarification of the RAN4 Specifications
Sub-topic description: Clarification in RAN4 specifications (TS 38.104, TS 38.101-1/2)
Open issues and candidate options before e-meeting:
Issue 1-1-1: Clarification of the RAN4 Specifications
· Proposals are not exclusive.  Please select the options which should be included in clarification in RAN4 specifications.  
· Option 1: The carrier resource grid of the RF channel is given in Table 5.4.2.2-1 and can be used to identify the RF channel position, signalled by Point A, the beginning of the carrier resource grid
· Option 2: the RF reference frequency is used in signalling, to describe the location of the carrier resource grid, whereas UE channel bandwidths are signalled with an offset location in the carrier resource grid
· Option 3: k and nPRB are used to identify the RF channel position but not signaled and are only used for calculation the RF reference frequency.  Point A and carrierBandwidth and offset are used to signal channel position.
· Option 4: RAN WG4 should clarify which channel bandwidth (and associated RF requirements) a UE should use while performing initial access procedure.
· Option 5: 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
· Option 6: the carrier grid must be on the channel raster for at least one numerology but not the UE specific channel bandwidths
· Option 7: the default duplex spacing applies for UE specific channel bandwidths symmetric in the uplink and downlink
· Option 8: the existing specification of nominal CA spacing is reused for determining whether a CA configuration of UE specific channel bandwidths in adjacent component carriers is contiguous.
· Option 9: 38.101-1 does not explicitly state if BWPs and UE specific channel bandwidths must be centered on the 100 kHz raster
· Option 10: No clarifications are required.
· Recommended WF
· TBA

Sub-topic 1-2: SIB1 and UE-specific CHBW on the 100k channel raster
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-2-1:  SIB1 channel bandwidth and the 100 kHz raster
	Proposal 
Option 1: For bands that use the 100 kHz raster, SIB1 channel bandwidth must be on the 100 kHz raster
Option 2: For bands that use the 100 kHz raster, SIB1 channel bandwidth does not need to be on the 100 kHz raster
Issue 1-2-2: UE specific channel bandwidth and the 100 kHz raster
Proposal 
Option 1: For bands that use the 100 kHz raster, UE specific channel bandwidth must be on the 100 kHz raster. Advocates of this proposal are encouraged to explain how to handle the even/odd PRB issue described in R4-2216801 Observation 9. 
Option 2: For bands that use the 100 kHz raster, UE specific channel bandwidth does not need to be centered on the 100 kHz raster. 
Issue 1-2-3: Bandwidth Part and the 100 kHz raster
Proposal: 
Option 1: For bands that use the 100 kHz raster, Bandwidth Parts must be on the 100 kHz raster. Advocates of this proposal are encouraged to explain how to handle the even/odd PRB issue described in R4-2216801 Observation 9.
Option 2: For bands that use the 100 kHz raster, Bandwidth Parts do not need to be centered on the 100 kHz raster
Issue 1-2-4: BWP and UE specific channel bandwidths and the 100 kHz raster for Rel-18
Proposal:
Option 1: For Rel-18, it is possible to consider further enhancements that the UE specific channel bandwidth and BWPs of FR1 low-frequency bands can be on non-100kHz raster.
Option 2: For Rel-18, it is not possible to consider further enhancements that the dedicated UE specific channel bandwidth and BWPs of FR1 low-frequency bands can be on non-100kHz raster.
Option 3: If there is no consensus on option 1, the use of enhanced RedCap UEs supporting only a channel bandwidth of 5 MHz in a 10 MHz wide NR carrier needs to be clarified for frequency bands with a channel raster of 100 kHz.
Issue 1-2-5 Requirements testing
Proposal: 
Option 1: All RAN4 requirements are only tested for the set of channel raster positions defined in Clause 5.4.2.2 of TS 38.101-1.
Option 2: All RAN4 requirements are only tested for the set of channel raster positions defined in Clause 5.4.2.2 of TS 38.101-1, but UE functionality is not limited to BWPs and UE specific channel BWs centered on the 100 kHz raster
Issue 1-2-6 How to handle the 100 kHz raster issue for BWPs and UE specific channel bandwidths going forward
Proposal: 
Option 1: Document in 38.101-1 that from [Release 17] onward UE specific channel BWs and BWPs do not need to be centered on the 100 kHz raster. 
Option 2: Other
Issue 1-2-7 100 kHz raster and the even/odd PRB number issue for existing UEs (See R4-2216801 observation 9)
Proposal: 
Option 1: Document that BWPs and UE specific channel bandwidths need to have even number of PRBs when the cell specific channel bandwidth in SIB1has an even number of PRBs and must have an odd number of PRBs when the cell specific channel bandwidth in SIB1 has an odd number of PRBs. Send an LS to RAN2 and RAN1 informing them of this restriction and the impacts on deployment scenarios. 
Option 2: Since the even/odd PRB issue would break the usage of UE specific channel bandwidths and BWPs for many deployment scenarios, the assumption that BWPs and UE specific channel bandwidths need to be centered on the 100 kHz raster was a bad assumption and was not thoroughly thought through. RAN4 shouldn’t break fundamental features of NR like BWPs. 
Option 3: Other
Issue 1-2-8: Miscellaneous views
Proposals: 
Option 1: The channel spacing calculation and sync raster design in RAN4 assumes that UE channel bandwidth needs to be aligned to channel raster, though it may impose some restrictions in some scenarios.
Option 2: The channel raster requirements apply irrespective of how the UE channel BW is configured.
Option 3: The channel raster requirements apply to the SIB1 channel BW.

· Recommended WF
· TBA

Sub-topic 1-3
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-3: What is indicated in SIB1
· Proposals
· Option 1: A UE has freedom or flexibility to choose a supported UE specific channel bandwidth during the initial access as long as the selected channel bandwidth is no larger than the SIB1 channel bandwidth and no less than the bandwidth of the initial BWP.  
· Option 2: The purpose of SIB1 channel bandwidth is to set an upper bound for the UE selected specific channel bandwidth during the initial access.  UE does not have to support SIB1 channel bandwidth.
· Option 3: SIB1 carrierBandwidth corresponds to BS transmit bandwidth configurations, which is not mandated to be the maximum BS transmission bandwidth configuration specified in TS38.104 and can be any values in number of PRBs
· Option 4: SIB1 carrierBandwidth is not mandated to be a maximum transmission bandwidth configuration specified in TS 38.101-1 Table 5.3.2-1 and can be any value in number of PRBs within a useful range.
· Recommended WF
· TBA

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

	Huawei
	The resource grid is to determine the location and bandwidth of the carrier for UE, and it is from UE perspective and can be changed. So we support option 10: no clarification are required.

	Qualcomm
	We support Option 10. In our view the signaling of where the RBs that UE should use are located is very clear.
We disagree with Option 6 and Option 9, these are interpretations that are not covered by the current specs. 

	T-Mobile USA
	We think that the RAN4 specs do not currently state that UE specific channel bandwidths and BWPs need to be centered on the 100 kHz raster. If RAN4 were to decided that this is required, it should be documented in the RAN4 specs and we would need to figure out how to handle the even/odd PRB issue and we would need to inform RAN1 and RAN2 about the restriction and limitations that would cause. 

	Intel
	We support all of the Options 1 – 9.  Options 1-3, 5 are clarifications of wording already in the RAN1,2,4 specs, and are needed to make the RAN4 spec clearer on how the carrier resource grid works.  Option 4 would fix the ambiguity of UE CHBW during initial access.   While we understand there may not be an easy agreement on the UE CHBW on 100kHz raster, we do see a need to clarify existing spec to be aligned with the actual signaling (Opt 1-3,5) and going forward in Rel-18 we should additionally add text for UE CHBW during initial access and UE CHBW on 100kHz raster.

	Nokia
	About option 1: We wonder where the term "carrier resource grid" is defined and whether its introduction as a new term in TS 38.104 is really useful. The term "carrier resource grid" is neither used in TS 38.331 nor in TS 38.211 (where just "resource grid" occurs with a slightly different meaning, e.g. not necessarily beginning at Point A).
We disagree that table 5.4.2.2-1 provides a grid (which includes several frequencies and thus also depends on the SCS). Table 5.4.2.2-1 rather provides a mapping of one specific resource element (subcarrier frequency) to a channel raster position.
About option 2: W.r.t. to the term "carrier resource grid", see our comment about option 1.
The RF reference frequency is typically used to signal the location of Point A.
In the case of multiple numerologies, there is even more than one offsetToCarrier in the SCS-SpecificCarrierList* to signal the offset between Point A and the beginning of the resource grid for the respective numerology. From TS 38.311 perspective, each SCS-SpecificCarrier entry in the SCS-SpecificCarrierList describes a separate carrier with its corresponding carrierBandwidth (resource grid size), whereas from TS 38.101-1 (figure 5.3.3-3) perspective, different numerologies are inside the UE channel bandwidth.
* or downlinkChannelBW-PerSCS-List/uplinkChannelBW-PerSCS-List
About option 3: We also feel that there is a discrepancy between the idea of signalling the centre frequency of a channel in TS 38.10x and the signalling of an SCS-SpecificCarrierList relative to Point A in TS 38.331. However, the clarification in TS 38.10x should be more comprehensive because the channel bandwidth is not signalled directly either, in particular in the case of multiple numerologies. Since the minimum guard band depends on the SCS, determining the centre frequency of a channel with multiple numerologies can be complicated, and any update of the channel raster related subclause should be written so that the new text fits also to the case of multiple numerologies.
Option 4 is based on Apple's concern in R4-2215644 (section 2.2) that an uncertainty about
- how a UE selects the channel bandwidth and
- where it is 
may lead to failed regulatory compliance. This problem should be understood and prevented. However, before agreeing to option 4, a specific example of a situation resulting in failed regulatory compliance should be provided. We assumed that, if the network configures the signalling appropriately (which includes that the SIB1 carrierBandwidth is inside the licensed spectrum minus the guard bands), the UE should meet the unwanted emission requirements whatever channel bandwidth and channel filter position between the narrow initial BWP and the wide SIB1 carrierBandwidth the UE selects.
Option 5 seems to be similar to what TS 38.211 subclause 4.4.2 states and hence may not add much value in TS 38.10x. It considers the carrierBandwidth rather from BS than UE perspective whereas, in accordance with TS 38.101-1 subclause 5.3.1 ("The UE does not need to be aware of the BS channel bandwidth"), we clearly prefer the UE perspective. A more comprehensive explanation about how the downlinkChannelBW-PerSCS-List, uplinkChannelBW-PerSCS-List and/or SCS-SpecificCarrierList shall relate to the channel raster may be more useful to answer current and future questions.
Option 6 introduces "carrier grid" as a new term whose meaning is unclear. It seems to be different from "resource grid" in TS 38.211 because TS 38.211 allows even for the interpretation that SCS-SpecificCarrier in downlinkChannelBW-PerSCS-List/uplinkChannelBW-PerSCS-List signals, by a UE specific channel bandwidth, a resource grid for an SCS to a UE. If possible, we prefer a clarification about what needs to be on the channel raster without creating new terms. The clarification may be different for frozen and new 3GPP releases because for frozen releases, the capabilities of legacy UEs may be more relevant than the initial intention of the unclear specification. Furthermore, the idea of the channel raster was that a bandwidth is centered on a frequency of the channel raster whereas a grid comprises many frequencies, hence a grid may not be helpful in this context.
About option 7: The current wording of TS 38.101-1 subclause 5.4.4 (and 5.3.6) refers neither explicitly to the channel bandwidths in idle mode (signalled in SIB1) nor to UE-specific channel bandwidths. Option 7's wording is ambiguous because it does not tell if the default duplex spacing applies only to UE specific channel bandwidths or also to the signalling in SIB1. (In frozen releases, restricting the meaning to only UE-specific channel bandwidths would require a prior check that legacy UEs do not need the default duplex spacing in idle mode. If this could not be confirmed, the specification of frozen releases should not be modified, or it should be clarified that the default duplex spacing applies to both UE-specific channel bandwidths and the configuration by SIB1.)
Option 8 implies that TS 38.101-1 subclause 5.4A.1 currently refers just to the channel bandwidths signalled in SIB1. We do not read such a restriction from the specification, but nevertheless, RAN4 may consider simply noting that, as far as CCs have a UE specific channel bandwidth, that channel bandwidth and position is relevant for the channel spacing for CA. To our understanding, such a note would suffice for determining whether a CA configuration of UE specific channel bandwidths in adjacent component carriers is contiguous. It would also fit to the case that a subset of the aggregated carriers has a UE-specific channel bandwidth.
About option 9: TS 38.101-1 subclause 5.4.2.2 reads that the channel raster to resource element mapping depends on the total number of RBs that are allocated in the channel. Hence, even if TS 38.101-1 was the only source of information, assuming that a BWP must be centered on a channel raster frequency may only make sense if the BWP uses the total number of RBs that are allocated in the channel (from UE perspective).
About option 10: The different interpretations show the need for a clarification. For frozen releases, legacy UE implementations should be taken into account, whereas for new releases, RAN4 can consider removing unnecessary restrictions.
Conclusion: Once RAN4 has reached a common understanding of what all relevant legacy UEs support and what new UEs should support, a more comprehensive and accurate explanation than offered by these options about how the downlinkChannelBW-PerSCS-List, uplinkChannelBW-PerSCS-List, SCS-SpecificCarrierList and/or BWP shall relate to the channel raster should be provided in the RAN4 specifications. This explanation should fit also to the case of multiple numerologies.

	ZTE
	We tend to agree on Option 10.
For Option 1, Table 5.4.2.2-1 has very clear meaning: the mapping between the center of the total PRBs of a carrier and a valid channel raster entry which is defined in RAN4 specs.
For Option 2, it is RAN2 signaling design: the placement of a carrier is indicated by the offset between the lowest subcarrier and a predefined reference point. However, in RAN4, the carrier placement is indicated via its carrier frequency, which is necessary from RAN4 perspective.
For Option 3, k and nPRB are used for defining the mapping between the center of the total PRB of a carrier and a valid channel raster entry in RAN4 specs.
For Option 4, this is already specified in RAN2 specs. And a UE has the flexibility to choose a supported channel bandwidth for the initial access by satisfying some conditions.
For Option 5, this is not consistent with what was agreed in last meeting. SIB1 channel bandwidth is NOT BS channel bandwidth, just part of the BS channel bandwidth.
For Option 6, this is not true. UE channel bandwidth should also be aligned to channel raster.
For Option 7, this is already covered by current RAN4 specs. No further clarification needed.
For Option 8, this is already covered by current RAN4 specs. No further clarification needed.
For Option 9, alignment to channel raster does not apply to BWP, but UE specific channel bandwidth.


	Ericsson
	We propose to include the options
Option 5: to clarify that the size of the resource grid of the “RF channel” in 5.4.2.2 is the carrier bandwidth indicated to all UEs in SIB1.
A sidenote: RAN5 uses the following for conformance tests
· SIB1 carrierBandwidth = maximum transmission bandwidth configuration for UE CHBW under test
· BWP#0 size = maximum transmission bandwidth configuration for UE CHBW under test
· hence only one UE CHBW size and location possible, a UE-specific bandwidth therefore not configured in UE conformance tests (38.508)
· three (3) carrier center frequencies, all on the channel raster, are tested per SCS and band.
Option 6: a carrier resource grid on the 100k raster for at least one numerology to support specification of requirements for both NSA and SA (and with UL 7.5 kHz shift relative to LTE channel raster). But not the NR UE CHBW. 
Option 7: to allow the network to configure UE-specific bandwidth in a wider DL and UL carrier grids (SIB1) without risk of UE malfunction, duplex spacing specified by RAN4.
Option 8: to define CA channel spacing for UE-specific bandwidths in a wider carrier resource grid. 
The above included to minimize the changes to the specification. 
Options 1 and 3 agreeable but does not have to be part of a clarification. Option 9 agreeable, Options 2 and 4 not agreeable.
Finally, Option 10: ten options for clarification listed above. RAN4 does indeed have different understanding of SIB1 indication, BS/UE CHBW and the relation between configuration and requirements. Some UE implementations in the field reject configurations. Yet the RAN4 specifications should not be clarified?

	Verizon
	We shared T-Mobile, Nokia and Ericsson comments above and agree there are different interpretation so far and further clarification seems needed. RAN4 needs to figure out how to handle the confusion, e.g., even/odd PRB issue, pointed out by companies.

	China Telecom
	Option 1: Disagree. Point A is defined as the centre of subcarrier 0 of common RB 0. However, the beginning of the carrier resource grid is given by IE "offsetToCarrier" by a number of RB in relation to Point A.
Option 2: Disagree. Both UE channel bandwidth and  SIB1 carrier resource grid is signalled by an offset with Point A.
Option 3: Agree. But need not to be part of a clarification.
Option 4: UE's channel selection procedure has been defined in RAN2 spec. And it might be more appropriate to define UE's behaviour in RAN2 spec.
Option 5, 6 and 9: Agree.


	AT&T
	Option 10 does not seem to be an option. It is clear from the discussions over many meetings as well as during this meeting that there is no common understanding and that clarifications are required in the RAN4 specification once RAN4 concludes so that there is no room for different interpretations in the future. We share many of the same views as shared by T-Mobile USA, Nokia, and Ericsson and hope that some merging of the proposals can be used as way forwards towards the necessary specification clarifications.


 
Sub topic 1-2 
	Company
	Comments

	Huawei
	Issue 1-2-1:  SIB1 channel bandwidth and the 100 kHz raster
Option 2: SIB1 channel bandwidth is allowed not to on 100 KHz raster. We do not see any issue to keep the flexibility to network deployment.
Issue 1-2-2: UE specific channel bandwidth and the 100 kHz raster
Option 1
Issue 1-2-3: Bandwidth Part and the 100 kHz raster
Option 2
Issue 1-2-4: BWP and UE specific channel bandwidths and the 100 kHz raster for Rel-18
Option 1
Issue 1-2-7 100 kHz raster and the even/odd PRB number issue for existing UEs (See R4-2216801 observation 9)
BWP does not need to be on 100 KHz raster


	Qualcomm
	Issue 1-2-1: Option 1. From a network point of view, the channel still have to be on a the 100kHz raster in our understanding.
Issue 1-2-2: Option 1. We understand that there could be an issue with even/odd RPB channels, we have to discuss how this can be solved in Rel.18.
Issue 1-2-3: From a spec point of view, Option 2 is correct in our view. However, so far all 3GPP tests are defined with a BWP that is the same size of the configured channel BW. As such, implicitly, all the Ues have only been tested to operate with Option 1.
Issue 1-2-4: Option 1. Enhancements can be discussed but in our understanding this would be a separate WI.
Issue 1-2-5: Option 1. We do not understand what exactly is meant by Option 2, the only RAN4 requirements in the current specs are for Option 1.
Issue 1-2-6: Option 2. Whether/how to make any changes has to be discussed separately, to make changes to the specs a WI would be needed.
Issue 1-2-7: Option 3. This issue requires further discussion.
Issue 1-2-8: We support all Options. The RAN4 requirements only define the cases described in these proposals.


	CMCC
	Issue 1-2-1:  SIB1 channel bandwidth and the 100 kHz raster
Option 2. There is no reason to restrict the network bandwidth to be located on 100KHz raster. 
Issue 1-2-2: UE specific channel bandwidth and the 100 kHz raster
Option 2. At least one of the UE specific channel bandwidth or SIB channel bandwidth should be allowed to not center on 100KHz raster. According to our tests, no problem is observed on either network or UE for not centered on 100KHz raster
Issue 1-2-3: Bandwidth Part and the 100 kHz raster
Option2. 
Issue 1-2-4: BWP and UE specific channel bandwidths and the 100 kHz raster for Rel-18
Option 1. This issue also depends on the conclusion of above issues.
Issue 1-2-5 Requirements testing
Option 2. As we known, RAN4 only define requirements under some conditions and test the requirements. 
Issue 1-2-6 How to handle the 100 kHz raster issue for BWPs and UE specific channel bandwidths going forward
For BWP, there is no reason to mandate centering on 100KHz raster. This should not be discussed together with UE specific channel BWs.
For UE specific channel bandwidth, this relates to the revious issue, and we support that UE specific chabnnel BWs do not need to be centered on 100KHz raster
Issue 1-2-8: Miscellaneous views
This issue overlap with pervious issues.


	T-Mobile USA
	Issue 1-2-1:  SIB1 channel bandwidth and the 100 kHz raster
Option 1.. We think that the purpose of the 100 kHz ΔFRaster was to align NR PRBs with LTE PRBs for DSS. Although, it is interesting that CMCC has done testing and found that carriers not aligned with the 100 kHz raster don’t cause problems. 
Issue 1-2-2: UE specific channel bandwidth and the 100 kHz raster
Option 2. If the SIB1 channel BW is aligned with the 100 kHz raster, the PRBs for the 15 kHz SCS for the UE specific channel BW will be aligned with the LTE PRBs even if the UE specific channel bandwidth is not centered on the 100 kHz raster. 
Issue 1-2-3: Bandwidth Part and the 100 kHz raster
Option2. If the SIB1 channel BW is aligned with the 100 kHz raster, the PRBs for the 15 kHz SCS for BWPs will be aligned with the LTE PRBs even if the BWP is not centered on the 100 kHz raster. 
Issue 1-2-4: BWP and UE specific channel bandwidths and the 100 kHz raster for Rel-18
This issue depends on the conclusion of above issues, but it can be made explicit in Rel-18 (or Rel-17)
Issue 1-2-5 Requirements testing
Option 2. RAN5 only defines tests for a subset of possible configurations. 
Issue 1-2-6 How to handle the 100 kHz raster issue for BWPs and UE specific channel bandwidths going forward
Depends on the output of Issue 1-2-2 and 1-2-3. If needed, it could be documented in the specs if UE specific channel bandwidths and/or BWPs don’t need to be centered on the 100 kHz raster. 
Issue 1-2-7 100 kHz raster and the even/odd PRB number issue for existing Ues (See R4-2216801 observation 9)
Option 2. Since the even/odd PRB issue would prevent the use of UE specific channel BWs or BWPs unless the number of PRBs is even if the number of PRBs in the SIB1 channel BW is even, and odd if the number of PRBs in the SIB1 channel bandwidth is odd, forcing UE specific channel bandwidths and BWPs to be centered on the 100 kHz raster would cause severe problems and was obviously a bad assumption.  
Issue 1-2-8: Miscellaneous views
Option 3.  

	Intel
	Issue 1-2-1:  SIB1 channel bandwidth and the 100 kHz raster: 
Option 1, considering all the specs as a whole, it is clear that the SIB1 CBW is the carrier resource grid, and it must be on 100kHz raster
Issue 1-2-2: UE specific channel bandwidth and the 100 kHz raster: 
Option 2, UE CHBW does not need to be on 100kHz raster since the carrier resource grid indicated by SIB1 CBW is already on 100kHz raster and trying to force two things onto a 100kHz raster when they are signalled in 180kHz, or larger steps doesn’t make sense.
Issue 1-2-3: Bandwidth Part and the 100 kHz raster
Option 2: BWP have no reason to be on 100kHz raster.  BWP are meant to be flexible allotments of PRBs
Issue 1-2-4: BWP and UE specific channel bandwidths and the 100 kHz raster for Rel-18
Option 1: For Rel-18, we should enhance the specs with the text clarifications of Issue 1-1 if they are not agreeable as CR for an earlier release.
Issue 1-2-6 How to handle the 100 kHz raster issue for BWPs and UE specific channel bandwidths going forward
Option 1: We would support adding CR text stating that BWP do not need to be on 100kHz raster
Issue 1-2-7 100 kHz raster and the even/odd PRB number issue for existing Ues (See R4-2216801 observation 9)
Option 2: There is no need to align UE CHBW or BWP to 100kHz raster.  These are signaled as integer number of RBs offset on the carrier resource grid, so forcing integer offsets to additionally be on raster will cause the even/odd PRB issue and limited CHBW placement problems due to the least common multiple of 100kHz and 180kHz.  If the carrier resource grid is on raster, then offsets do not need to be on raster.  
Issue 1-2-8: Miscellaneous views
In general, the channel raster applies to the SIB1 carrier BW – so Option 3

	Nokia
	About issue 1-2-1: If the SIB1 channel bandwidth is not a maximum transmission bandwidth configuration for a channel bandwidth which is specified for the respective frequency band, we doubt that centering the SIB1 channel bandwidth on the channel raster is useful because the UE can anyway not place a receive filter with the signalled bandwidth at the signalled position. In this case, option 2 may apply.
For a 5 MHz wide carrier at 15 kHz SCS, option 2 may not always result in a channel position that can include an SSB. Because of the synchronization raster, option 2 is not a safe choice for these carriers.
If the SIB1 channel bandwidth is a maximum transmission bandwidth configuration for a channel bandwidth which is specified for the respective frequency band and if the initial BWP has the same size and position as the SIB1 channel bandwidth, some legacy UE implementations may expect the channel bandwidth to be centered around a channel raster position – option 1 applies in this case.
Question about issue 1-2-2, option 1: In band n25 or n66, for the case of a 25 MHz wide SIB1 carrierBandwidth on the channel raster and a 20 MHz wide initial BWP to allow Rel-15 Ues to use the cell, would the following work for legacy Ues expecting UE-specific channel bandwidths to be on the channel raster, assuming an SCS of 15 kHz?
The center of the initial BWP has a frequency offset to the center of the SIB1 carrierBandwidth of -90 kHz (optionally with a further shift by ±900 kHz or ±1800 kHz). This ensures a PRB grid alignment between the SIB1 carrierBandwidth and the initial BWP. This initial BWP’s center has a frequency offset of +10 kHz to the nearest channel raster frequency. If the UE centered its channel filter at the nearest channel raster frequency, the BWP would still fit well into the channel filter’s passband because NR has one subcarrier more at the lower end than at the upper end, i.e. typically a by one SCS wider guard band at the upper end. The initial BWP’s frequency offset to the channel raster would now consume 10 kHz of that 15 kHz extra guard band at the upper end but increase the guard band at the lower end by 10 kHz. The network would not signal a UE specific channel bandwidth to legacy Ues that shall use 20 MHz, maybe also no BWP other than the initial BWP. Hence in connected mode, the channel filter and BWP configuration could remain the same as during the random access.
If such an approach works, it may also be considered for enhanced RedCap Ues (see issue 1-2-4 option 3).
About issue 1-2-3: In accordance with observation 5 of our Tdoc R4-2215928, we support option 2. An exception may be the case that the BWP is as wide as the widest channel bandwidth that the UE can select.
If BWPs not centered on the 100 kHz raster caused problems in the field, the problems should be mentioned during RAN4’s discussion.
About issue 1-2-4: We support
option 1 (where we assume that usually, BWPs already now need not be on the 100 kHz raster) and option 3 (because centering a 52 RBs wide SIB1 carrierBandwidth corresponding to 10 MHz on the channel raster precludes centering, for an enhanced RedCap UE supporting a channel bandwidth of 5 MHz, a 25 RBs wide UE-specific channel bandwidth with the same PRB grid on the 100 kHz raster, too).
About issue 1-2-5: If the limited test coverage in the UE conformance testing is deemed a problem, RAN4 should encourage RAN5 to modify the UE conformance test cases so that e.g. not all BWPs and SIB1 carrier bandwidths are maximum transmission bandwidth configurations and that, in frequency bands with a 100 kHz raster, not all BWPs are on the 100 kHz raster.
About issue 1-2-6: We prefer option 2 – other – namely a more comprehensive solution as written above in our conclusion about sub-topic 1-1.
About issue 1-2-7: We prefer option 3 (other). Option 1 seems to be a bad choice, at least w.r.t. enhanced RedCap Ues. Hence severe limitations should be removed in Rel-18. This should also make sending liaison statements obsolete. Option 2 may ignore limitations of legacy Ues.
About issue 1-2-8, option 1: The link between the channel spacing and the synchronization raster is an interesting aspect. However, this may only refer to SIB1, in particular the 5 MHz wide carrier at 15 kHz SCS where, for some channel positions between the raster points, there might be no suitable SSB frequency available. The UE-specific channel bandwidth should anyway be placed so that it includes any SSB and CORESET that the UE must receive.
If issue 1-2-8 option 2 applies, we should consider the following 3 cases which are relevant for whether the UE’s channel bandwidth is at a channel raster position:
Case 1: A channel bandwidth corresponding to a maximum transmission bandwidth configuration is signalled by a SIB1 carrierBandwidth, and the initial BWP has the same width.
Case 2: By dedicated signalling, a UE-specific channel bandwidth corresponding to a maximum transmission bandwidth configuration is commanded.
Case 3: A channel bandwidth that does not correspond to a maximum transmission bandwidth configuration that a Rel-15 UE supports is signalled as a SIB1 carrierBandwidth, and a BWP corresponding to the maximum transmission bandwidth configuration of the next smaller channel bandwidth supported by the UE is signalled. This forces the Rel-15 UE to use the channel filter corresponding to the next smaller channel bandwidth and to position its channel filter according to the BWP (because the BWP leaves only minimum guard band to the UE’s suitable channel filter bandwidth). Example: For an irregular bandwidth of 6 MHz, the network signals a SIB1 carrierBandwidth of 30 RBs centered at a multiple of 100 kHz. A legacy UE can only use a 5 MHz wide channel filter. The network configures a 25 RBs wide initial BWP, resulting in minimum guard band to the UE’s channel filter. The network cannot centre the initial BWP’s 25 RBs on the channel raster because of the odd/even problem at 15 kHz SCS. If the initial BWP is placed at one of the edges of the 30 RBs, its offset to the nearest multiple of 100 kHz is ±50 kHz. The offset of the UE’s 5 MHz channel filter position to the channel raster is the same as the offset of the initial BWP. To allow for centering the initial BWP of 25 RBs (and thus also the UE’s 5 MHz wide channel filter) on the channel raster, the 30 RBs for the irregular BW of 6 MHz would have to be configured in SIB1 with an offset of e.g. 50 kHz to the 100 kHz raster.
Hence RAN4 should discuss whether, in the case of an irregular BW, it is better to have an offset of the SIB1 carrierBandwidth of e.g. 50 kHz to the 100 kHz raster if this is needed to center the legacy UE’s channel filter on the 100 kHz raster. (There would be no disadvantage for the compatibility with LTE’s RB grid.)
Issue 1-2-8 option 3 seems to be essentially the same as issue 1-2-1 option 1 (maybe in combination with issue 1-2-2 option 2), see our comments there.
Conclusion: Two questions should be prioritized.
1. Are there on the one hand cases where a channel bandwidth in SIB1 being a maximum transmission bandwidth configuration must be on the channel raster, e.g. because of the synchronization raster, but on the other hand also cases where a channel bandwidth in SIB1 being an irregular bandwidth (such as 30 RBs) should not be on the channel raster, e.g. because of the odd/even problem, to allow for placing the next narrower regular bandwidth (25 RBs in this case) on the channel raster for legacy Ues?
2. Can enhanced RedCap Ues with a supported channel bandwidth of 5 MHz operate without a problem in all wider channel bandwidths, or does this require relaxing a channel raster requirement?

	ZTE
	Issue 1-2-1:  SIB1 channel bandwidth and the 100 kHz raster
Option 2. As agreed in last meeting, SIB1 is BS transmission bandwidth configuration, not BS maximum transmission bandwidth configuration (associated with a carrier bandwidth).

Issue 1-2-2: UE specific channel bandwidth and the 100 kHz raster
Option 1. Again we would like to reiterate that this is the assumption for RAN4 to specify sync rasters and calculate nominal channel spacing. The issue described in R4-2216801 Observation 9 does not exist since either SIB1 bandwidth or BWP does not have to be on 100k channel raster.

Issue 1-2-3: Bandwidth Part and the 100 kHz raster
Option 2. BWP can be at any place with any number of PRBs within a carrier.

Issue 1-2-4: BWP and UE specific channel bandwidths and the 100 kHz raster for Rel-18
Option 1. We are open to further discuss the enhancement (not for BWP alignment with channel raster).

Issue 1-2-5 Requirements testing
It’s up to RAN5.

Issue 1-2-6 How to handle the 100 kHz raster issue for BWPs and UE specific channel bandwidths going forward
Option 2. No further clarification needed. According to current RAN4 specs, UE specific channel bandwidth needs to be centered on 100k rasters, but not for BWP.

Issue 1-2-7 100 kHz raster and the even/odd PRB number issue for existing Ues (See R4-2216801 observation 9)
Option 3, since either SIB1 bandwidth or BWP does not have to be on 100k channel raster

Issue 1-2-8: Miscellaneous views
Option 1 and Option 2.

	Apple
	Issue 1-2-1 and 1-2-2: 
Option 1. If there are potential issues with legacy devices, then the safest option would be to assume that the SIB1 channel and the UE dedicated channel must be on the 100kHz raster.
Issue 1-2-3:
Our understanding is that bandwidth part can take any number of RBs and it does not have to be on the 100kHz raster. The only tricky part is the initial bandwidth part. If a UE chooses the initial channel bandwidth based on the initial bandwidth part and SIB1 configurations, then it might put implicit requirements on the initial bandwidth part location. This should be discussed further.
Issue 1-2-4:
Option 1. And the work (if any) will conducted as the corresponding WI.
Issue 1-2-6:
This is part of the normative phase discussion how to capture limitations and enhancements.

	Ericsson
	Issue 1-2-1:  SIB1 channel bandwidth and the 100 kHz raster
Option 1 centred on channel raster for at least one numerology to support specification of requirements for both NSA and SA. From a configuration standpoint, the carrier grid (SIB1) can start at any NR-ARFCN.
Option 2 also possible.
Issue 1-2-2: UE specific channel bandwidth and the 100 kHz raster
Option 2. Configurable with PRB granularity within the carrier resource grid. Strictly speaking only three (3) test frequencies are verified in UE conformance tests, all on the channel raster, remaining valid configurations must be met by design. 
Issue 1-2-3: Bandwidth Part and the 100 kHz raster
Option 2 (see also the “LS reply on supported BW for initial BWP” in R4-1909883)
Issue 1-2-4: BWP and UE specific channel bandwidths and the 100 kHz raster for Rel-18
We do not agree with the proposal, the issues concern Rel-15 functionality and should be resolved for Rel-15.
Issue 1-2-5 Requirements testing
Option 2.
Issue 1-2-6 How to handle the 100 kHz raster issue for BWPs and UE specific channel bandwidths going forward
Option 2. Clarify in the Rel-15 specification that the UE CHBW does not have to be located on the channel raster for any numerology. The location of the UE-specific CHBW is not independent of the BWP configuration: the active BWP must fall within the UE-specific CHBW.
Issue 1-2-8: Miscellaneous views
Option 2: the option is not completely clear, that the UE can be configured off the channel raster despite the test requirements? The UE is conformance tested for a selected set of bandwidths at three test frequencies per SCS and band, all frequencies at the channel raster, the UE bandwidth selected by the UE based on the SIB1 carrier resource grid and the BWP#0.
Option 3: for at least one SCS.

	Verizon
	Issue 1-2-1:  SIB1 channel bandwidth and the 100 kHz raster
Option 1: In the existing network, the channel still have to be on a the 100kHz raster in our understanding
Issue 1-2-2: UE specific channel bandwidth and the 100 kHz raster
Option 2. 
Issue 1-2-3: Bandwidth Part and the 100 kHz raster
Option 2  In our view BWP operation is placed in any number of PRBs
Issue 1-2-4: BWP and UE specific channel bandwidths and the 100 kHz raster for Rel-18
This may need further discussion for the possible impact
Issue 1-2-5 Requirements testing
Option 2.
Issue 1-2-6 How to handle the 100 kHz raster issue for BWPs and UE specific channel bandwidths going forward
This may need further discussion for the possible impact
Issue 1-2-7 100 kHz raster and the even/odd PRB number issue for existing Ues (See R4-2216801 observation 9)
Option 2. To force integer offsets on raster may cause the even/odd PRB issue and limited CHBW placement problems 


	China Telecom
	Issue 1-2-1:  SIB1 channel bandwidth and the 100 kHz raster
We are open to this issue. However, it seems no restriction should be set for the location of SIB1 channel bandwidth as long as BS make proper configuration based on the actual deployment.
Issue 1-2-2: UE specific channel bandwidth and the 100 kHz raster
Option 2 is supported.
Issue 1-2-3: Bandwidth Part and the 100 kHz raster
Option 2 is supported.


	AT&T
	Issue 1-2-1:  SIB1 channel bandwidth and the 100 kHz raster
Option 1.
Issue 1-2-2: UE specific channel bandwidth and the 100 kHz raster
Option 2.
Issue 1-2-3: Bandwidth Part and the 100 kHz raster
Option 2.
Issue 1-2-4: BWP and UE specific channel bandwidths and the 100 kHz raster for Rel-18
This decision should be deferred until we conclude on the text clarifications proposed in Issue 1-1.
Issue 1-2-5 Requirements testing
Option 2.
Issue 1-2-6 How to handle the 100 kHz raster issue for BWPs and UE specific channel bandwidths going forward
Option 2. We agree with T-Mobile USA that we need to conclude on Issue 1-2-2 and 1-2-3 first.
Issue 1-2-7 100 kHz raster and the even/odd PRB number issue for existing Ues (See R4-2216801 observation 9)
Option 2.
Issue 1-2-8: Miscellaneous views
Option 3.
Option 3.


	OPPO
	Issue 1-2-1:  SIB1 channel bandwidth and the 100 kHz raster
Option 2 (For bands that use the 100 kHz raster, SIB1 channel bandwidth does not need to be on the 100 kHz raster) is aligned with our understanding, but Option1 is also acceptable.
Issue 1-2-2: UE specific channel bandwidth and the 100 kHz raster
Option 1: For bands that use the 100 kHz raster, UE specific channel bandwidth must be on the 100 kHz raster.
Issue 1-2-3: Bandwidth Part and the 100 kHz raster
Option 2: For bands that use the 100 kHz raster, Bandwidth Parts do not need to be centered on the 100 kHz raster
Issue 1-2-4: BWP and UE specific channel bandwidths and the 100 kHz raster for Rel-18
Option 1: Rel-18 can consider enhance of UE specific channel bandwidth of FR1 low-frequency bands can be on non-100kHz raster, not BWP.
Issue 1-2-5 Requirements testing
Option 1: All RAN4 requirements are only tested for the set of channel raster positions defined in Clause 5.4.2.2 of TS 38.101-1.
Issue 1-2-6 How to handle the 100 kHz raster issue for BWPs and UE specific channel bandwidths going forward
This should be discussed after conclusion of 100khz for UE CBW and BWP, then consider where to capture it. 
Issue 1-2-7 100 kHz raster and the even/odd PRB number issue for existing UEs (See R4-2216801 observation 9)
Option 3. SIB1 bandwidth and BWP do not have to be on 100k channel raster
Issue 1-2-8: Miscellaneous views
Option 1: The channel spacing calculation and sync raster design in RAN4 assumes that UE channel bandwidth needs to be aligned to channel raster, though it may impose some restrictions in some scenarios.

	MediaTek
	Issue 1-2-2: UE specific channel bandwidth and the 100 kHz raster
Option 2 seems to be allowed by virtue of the global raster, but spec is not particularly clear on that. 
Issue 1-2-3: Bandwidth Part and the 100 kHz raster
Option 2: For bands that use the 100 kHz raster, Bandwidth Parts do not need to be centered on the 100 kHz raster
Issue 1-2-4: BWP and UE specific channel bandwidths and the 100 kHz raster for Rel-18
Open for further discussion.
Issue 1-2-6 How to handle the 100 kHz raster issue for BWPs and UE specific channel bandwidths going forward
Open for further discussion
Issue 1-2-7 100 kHz raster and the even/odd PRB number issue for existing UEs (See R4-2216801 observation 9)
Disagree with Option 1. 



 
Sub topic 1-3 
	Company
	Comments

	Huawei
	Issue 1-3: What is indicated in SIB1
Option 1, 2 and 4 seem ok.

	Qualcomm
	Issue 1-3: Option 1, 2 and 4 are correct.

	CMCC
	Issue 1-3: What is indicated in SIB1
Option 1: we agree with the statement. However, if UE has the freedom to choose the channel bandwidth during initial access, does it mean this channel bandwidth also need to be aligned with 100KHz channel raster? If no, why in connected mode, the UE specific channel bandwidth configured by network should be 100KHz raster.
Option 2: Agree
Option 3: Agrees
Option 4: Agree

	T-Mobile USA
	Issue 1-3: 
Option 1: Agree, but the UE specific channel bandwidth shall also be contained within the carrierBandwidth, as specified in 38.331, 5.2.2.4,2
3>	else:
4>	apply a supported uplink channel bandwidth with a maximum transmission bandwidth which
-	is contained within the carrierBandwidth indicated in uplinkConfigCommon for the SCS of the initial uplink BWP or, for RedCap UEs, RedCap-specific initial uplink BWP, if configured, and which
-	is wider than or equal to the bandwidth of the initial BWP for the uplink or, for a RedCap UE, of the RedCap-specific initial uplink BWP if configured;
4>	apply a supported downlink channel bandwidth with a maximum transmission bandwidth which
- is contained within the carrierBandwidth indicated in downlinkConfigCommon for the SCS of the initial downlink BWP or, for RedCap Ues, RedCap-specific initial downlink BWP, if configured, and which
- is wider than or equal to the bandwidth of the initial BWP for the downlink or, for a RedCap UE, of the RedCap-specific initial downlink BWP if configured;
Option 2: Agree. 
Option 3: Not clear. 38.104 says that the UE transmission bandwidth configurations indicated by carrierBandwidth have to fall within the BS transmission bandwidth configuration, but it does not say that the BS transmission bandwidth configuration is indicated by carrierBandwidth. carrierBandwidth is not signalled for bandwidth parts, only for SIB1 channel bandwidths and US specific channel bandwidths. BWP channel bandwidth and location are signalled via locationAndBandwidth. From 38.101 sub-clause 5.3.4: 
“For each numerology, all UE transmission bandwidth configurations indicated to Ues served by the BS by higher layer parameter carrierBandwidth defined in TS 38.331 [11] shall fall within the BS transmission bandwidth configuration.”
Option 4: Agree

	Intel
	Issue 1-3: What is indicated in SIB1
Options 1 and 3 are agreeable
For option 2, while it is true that the SIB1 CBW is an upper bound for the UE CHBW during initial access, we would like to clarify that the purpose of the SIB1 CBW is to define the carrier resource grid.
For option 4, would prefer to change the reference in this statement to the BS spec TS 38.104 Table 5.3.2-1 since SIB1 comes from the BS.

	Nokia
	About option 1: Except for "UE specific", we agree. "UE specific channel bandwidth" has a meaning in TS 38.331 which refers to dedicated signalling and does not fit here.
About option 2: Except for the unclear term "UE selected specific", we tend to agree, but we would like to add that the SIB1 carrierBandwidth may also configure a resource grid (cf. TS 38.211 subclause 4.4.2), at least initially.
About option 3: Formally, the terms "BS transmit bandwidth configurations" and "maximum BS transmission bandwidth configuration" are not correct. In terms of content, we object linking the carrierBandwidth in SIB1 to the BS, the more so as TS 38.101-1 subclause 5.3.1 states that the UE does not need to be aware of the BS channel bandwidth. We would like to keep the door open for a UE-specific channel bandwidth that, compared with the carrierBandwidth in SIB1, is shifted or larger (e.g. extends in a future release the resource grid to something outside the carrierBandwidth in SIB1, with capability signalling). This makes only sense if the BS transmits also something outside of the SIB1 carrierBandwidth, i.e. if the BS transmission bandwidth configuration is wider than the SIB1 carrierBandwidth.
Furthermore, although it may be possible to signal in SIB1 any carrierBandwidth size up to 275 RBs, the useful range is smaller as explained in our R4-2215928 (observations 2 and 3).
Option 4 is proposed as an update of the last meeting's corresponding agreement (option 3). It removes incorrect terms as well as the incompatibility with the following agreement of the last meeting that implies that also the BS transmission bandwidth configuration can be wider than the SIB1 carrierBandwidth: “In Rel-18 or later release, a new UE capability may be needed to indicate that a UE can be configured with a channel BW wider than the carrier Bandwidth in SIB1.”
If desired, aspects relating to the functions of the SIB1 carrierBandwidth may be added: The SIB1 carrier bandwidth sets a maximum range of the BWP configurations and, at least for idle mode, indirectly signals an upper limit for the UEs' channel filter bandwidth and configures the UEs' resource grid.

	ZTE
	We agree all four options. For Option 1 and 2, we can agree to remove “UE specific” and “UE selected specific” as Nokia proposed, in order to avoid confusion on the terms.

	Apple
	Option in Issue 1-3 relates to Option 4 in Issue 1-1-1. While we agree with the principle that the UE channel bandwidth is between the initial channel bandwidth and SIB1 channel bandwidth, it is not clear which exactly channel bandwidth and associated RF requirements a UE will apply upon the initial access. For some bands it will result in quite diverse A-MPR values applied by the UE side potentially resulting in completely different UE behavior.  

	Ericsson
	Option 1: agreed, according to 38.331.
Option 2: we agree with Intel. 
The UE behaviour is not defined for a BWP is activated outside the carrier resource grid (the BWP must fall within the carrier resource grid for each SCS according to 38.211).
Option 3: it should be possible to make this interpretation, see the figure below for a supported SCS
[image: ]
This does not prevent an indication of a SIB1 carrier grid size smaller than the BS transmission bandwidth configuration for whatever reason.
Option 4: agreed, the carrier bandwidth can be set in the range (1..275) PRB.


	China Telecom
	Issue 1-3: What is indicated in SIB1
We are fine with the 4 options.

	OPPO
	Ok with all four options.

	MediaTek
	At least Option 1 and 2 seem valid from UE perspective.


 

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
R4-2215944
	Comments collection

	
	Qualcomm: these changes are NBC in our understanding, they would also create more confusion. We disagree with this CR.

	
	Intel: we support clarifying the spec with these changes.  If we can’t agree on the UE CBW 100kHz raster issue, we should agree to the other clarifications about the carrier resource grid and add clarification that BWP do not need to be on raster.

	
	Nokia:
In principle, suggestions to clarify specification aspects that have been interpreted differently are appreciated. However, we first need consensus, and about the channel raster for the UE-specific CBW, there was no consensus at the last meeting.
The newly introduced term "carrier resource grid" is not defined in TS 38.104. TS 38.211 uses just the term "resource grid" in subclause 4.4.2. The term "carrier grid" inserted in subclause 5.4.2.2 and used in the CR title is even less clear.
From our perspective, the insertions in subclause 5.4.2.1 and 5.4.2.2 do not really add value except for the clarification about the granularity of the carrierBandwidth, but we wonder whether it makes sense to
· introduce carrierBandwidth in TS 38.104, TS 38.101-1 and TS 38.101-2 to clarify a property there instead of clarifying the property in a specification which uses the parameter already (e.g. TS 38.331) and
· to indicate a value range that in practice cannot be used.
There are editorial errors below table 5.4.2.2-1 (full stop inside a sentence, sentence in the note beginning with a lower case letter).
On the cover sheet, "other specs affected" should be filled in.

	
	SoftBank: To the moderator:
In this meeting, R15/R16 CRs are not allowed (no AI). We are a bit puzzled if a R18 item, esp. a SI, could submit CRs to R15/R16 for agreement. Please do check with RAN4 leader on how to handle such a case if this is really needed, including AI to be handled, i.e., BS/UE-RF for maintenance or this SI.

	
	ZTE: We disagree with the changes. We don’t see any reason to change the foundation of RAN4 designs on the channel arrangement.

	
	Apple: Procedurally, the SI cannot produce CRs to the normative TS documents. 

	
	Ericsson to Qualcomm: what exactly is NBC? That the carrier resource grid is indicated in SIB1? That the NR carrier resource grid is centered on LTE channel raster for at least numerology for specification of requirements for NSA? That the UE-specific CHBW can be offset with PRB granularity from the start of the carrier grid?
Ericsson to ZTE: the foundation of the channel arrangement as specified in the current version appears to be ambiguous given all the options listed in sub-topic 1-1.

	R4-2215947

	Qualcomm: As commented before, these changes are NBC. We oppose this CR. We do not really understand why this CR is brought back since the same issues with it were pointed out in the last meeting.

	
	Intel: we support clarifying the spec with these changes.  If we can’t agree on the UE CBW 100kHz raster issue, we should agree to the other clarifications about the carrier resource grid and add clarification that BWP do not need to be on raster. 

	
	Nokia:
In subclause 5.3.1, the meaning of 'carrier' seems to be changed – the authors of the changes may think of only a single carrier in the BS channel BW. Earlier, it was a UE focussed perspective, see also the 3rd paragraph of subclause 5.3.1. We doubt that there is a need to change the perspective, and we are concerned that isolated changes of the perspective might break the specification's consistency.
In subclause 5.3.4, the insertion may not be helpful because it does not clarify that it is the UE that needs to select a suitable UE CBW as a function of the carrierBandwidth (and maybe also as a function of the BWP).
To the subclauses 5.4.2.1 and 5.4.2.2, essentially the same comments apply as to the corresponding parts of R4-2215944.
The proposed insertion in subclause 5.4.4 uses the term "TX-RX frequency separation" whereas the referenced subclause 5.3.6 uses the term "Tx-Rx carrier center frequency separation (defined in table 5.4.4-1)" with a different meaning, it seems. This can cause confusion. Introducing the term "resource grid" here may not add value. The last sentence above table 5.4.4-1 is maybe unnecessarily limited to symmetric configurations and wrongly suggests that the table 5.4.4-1 has separate values for each numerology.
We wonder if the amendment of subclause 5.4A.1 could be shorter by simply stating that, as far as CCs have a UE-specific CBW, that CBW and position is relevant for the channel spacing for CA.

	
	SoftBank: Same as in 15944.

	
	ZTE: We disagree with the proposed changes. Same comments as to R4-2215944.

	
	Ericsson to Qualcomm: because the RAN4 specification of “RF channel” location and meaning is ambiguous and incorrect. This has led to UE malfunction in the field and cripples support of different UE channel bandwidths and BWP location within a cell, both fundamental Rel-15 functionality. See also comments to 15944. 


	R4-2215950
	Qualcomm: We disagree with this CR, please see the commented for 15947.

	
	Intel: we support clarifying the spec with these changes.  If we can’t agree on the UE CBW 100kHz raster issue, we should agree to the other clarifications about the carrier resource grid and add clarification that BWP do not need to be on raster. 

	
	Nokia: Where applicable, the same comments apply as to R4-2215947.

	
	SoftBank: Same as in 15944.

	
	ZTE: We disagree with the proposed changes. Same comments as to R4-2215944.

	
	



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

	Sub-topic #1-1
	Summary of Supporting Companies:
Option 1: Intel, Ericsson
Option 2: Intel.  
Option 3: Intel. Ericsson, China Telecom
Option 4: Intel
Option 5: Intel, China Telecom, Ericsson
Option 6: Intel, China Telecom, Ericsson
Option 7: Intel, Ericsson
Option 8: Intel, Ericsson
Option 9: Intel, Ericsson, China Telecom
Option 10: Huawei, Qualcomm, ZTE
Candidate options: There seems to be no common understanding on the above options. Moderator has attempted to narrow down the options where there is most support for continued discussion in second round.
Recommendations for 2nd round: Narrow down options and continue to discuss in second round.  Companies are encouraged to state the Options which they support.
· Option 1: The carrier resource grid of the RF channel is given in Table 5.4.2.2-1 and can be used to identify the RF channel position, signalled by Point A, the beginning of the carrier resource grid
· Option 3: k and nPRB are used to identify the RF channel position but not signaled and are only used for calculation the RF reference frequency.  Point A and carrierBandwidth and offset are used to signal channel position.
· Option 5: 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
· Option 6: the carrier grid must be on the channel raster for at least one numerology but not the UE specific channel bandwidths
· Option 9: 38.101-1 does not explicitly state if BWPs and UE specific channel bandwidths must be centered on the 100 kHz raster
· And specifications need clarification on UE specific CBW and BWP need to be centered (or not) on 100 kHz raster
· Option 10: No clarifications are required.

	Sub-topic #1-2
	Summary of Supporting Companies
Issue 1-2-1:  SIB1 channel bandwidth and the 100 kHz raster
Option 1: Qualcomm, TMUS, Intel, Apple, Ericsson, Verizon, AT&T
Option 2: ZTE, OPPO, Huawei, CMCC, Ericsson
Issue 1-2-2: UE specific channel bandwidth and the 100 kHz raster
Option 1: Huawei, Qualcomm, ZTE, Apple, OPPO, Nokia
Option 2: Ericsson, Verizon, China Telecom, AT&T, MediaTek, CMCC, Intel, TMUS, Ericsson, TMUS
Issue 1-2-3: Bandwidth Part and the 100 kHz raster
Option 1: 
Option 2: Huawei, Qualcomm, CMCC, TMUS, Intel, Nokia, ZTE, Ericsson, Verizon, China Telecom, AT&T, OPPO, MediaTek
Issue 1-2-4: BWP and UE specific channel bandwidths and the 100 kHz raster for Rel-18
Option 1: Huawei, Qualcomm, CMCC, Intel, Nokia, ZTE, Apple, OPPO
Option 3: Nokia
Issue 1-2-5 Requirements testing
Option 1: Qualcomm,OPPO
Option 2: CMCC, TMUS, Ericsson, Verizon, AT&T
RAN5 issues: ZTE, Nokia
Issue 1-2-6 How to handle the 100 kHz raster issue for BWPs and UE specific channel bandwidths going forward
Option 1: Intel
Option 2: Qualcomm, Nokia, ZTE, Ericsson
Depends on the output of Issue 1-2-2 and 1-2-3: CMCC, TMUS, AT&T, OPPO
Issue 1-2-7 100 kHz raster and the even/odd PRB number issue for existing UEs (See R4-2216801 observation 9)
Option 2: TMUS, Intel, Verizon. AT&T
Option 3: Qualcomm, Nokia, ZTE, OPPO
Issue 1-2-8: Miscellaneous views
Option 1: ZTE, OPPO
Option 2: ZTE
Option 3: TMUS, Intel, Ericsson, AT&T

Recommendations for 2nd round:
Issue 1-2-1: Tentative Agreement to Option 1as majority view.  Continue to discuss in 2nd round.
Issue 1-2-2: Split views.  Continue to discuss in 2nd round.
Issue 1-2-3: Tentative Agreement to Option 2 as majority view.  Continue to discuss in 2nd round.
Issue 1-2-4:  Dependent on Rel-15 conclusions regarding 100 kHz raster discussion.  However, 8 companies agree with Option 1.  Let us decide on Rel-18 aspects after Rel-15 100 kHz raster conclusions.
Issue 1-2-5: Split views.  Continue to discuss in 2nd round. 
Issue 1-2-6: Split views.  However, it seems this issue is dependent on Issue 1-2-2 and 1-2-3 concluded first.  Let’s close this issue in 2nd round and focus discussions on Issues 1-2-2 and 1-2-3
Issue 1-2-7: Option 1 can be eliminated as it has no supporting companies. Split views.  Continue to discuss in 2nd round.
Issue 1-2-8: Narrow down to Option 1 and 3 for 2nd round discussions.

	Sub-topic #1-3
	Summary of Supporting Companies
Issue 1-3: What is indicated in SIB1
Option 1: Huawei, Qualcomm, TMUS, Intel, Ericsson, MediaTek
Option 2: Huawei, Qualcomm, CMCC, TMUS, MediaTek
Option 3: CMCC, Intel
Option 4: Huawei, Qualcomm, CMCC, TMUS, Ericsson, Nokia
Option 1 & 2 but remove “UE specific” and “UE selected specific”: ZTE, Nokia

Recommendations for 2nd round:
Continue to discuss in 2nd round.  Narrow down selection by removal of Option 3.




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

	R4-2215944
	Return to for second round.
R15/R16 CRs will not be agreed/endorsed this meeting.  However comments and discussions will be captured for inputs towards next meeting submission.  The CRs will be left as not-treated.  If any technical aspects may be agreed, this will be captured in chairman’s notes.

	R4-2215947
	

	R4-2215950
	



Discussion on 2nd round (if applicable)

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

	
	WF on …
	YYY
	

	
	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

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

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



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

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

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

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

	
	
	
	
	
	



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