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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
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	
· Finalization of candidate solutions for SI
· Moderator summary and conclusions
	
The following topics are discussed in this email thread:
[bookmark: _Hlk79433801]Topic #1: SIB1 signalling and CBW configuration
Topic #2: Finalization of candidate solutions for SI

AH agenda:
1. The Questionnaire
2. Topic #1: SIB1 signalling and CBW configuration, discussions on CRs
3. Topic #2: Finalization of candidate solutions for SI
A ppt slide set with discussion points for the AIs is attached.
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

	R4-2300199
	Nokia, Nokia Shanghai Bell
	Proposal 1: Once we find the common ground on the legacy UE behaviors among all UE/chipset vendors, it is possible to have clarifications in the legacy UE specifications to remove the ambiguity if any.
Proposal 2: Future UEs do not need to be restricted to operate at the legacy 100 kHz channel raster or restricted within the SIB1 channel bandwidth and the resource grid.
Proposal 3: Any combination of UL and DL channel BWs and positions is allowed provided that
- the performance requirements (in particular output RF spectrum emissions and ACS/blocking) are met w.r.t. the channel edges given by the scs-SpecificCarrierList in UL and DL and
- there is no other valid choice providing more output power in the UE's situation.

	R4-2300371
	Apple
	TP on additional enhancements for irregular channels

	R4-2300487
	Intel Corporation
	Observation 1: Since the tables for CORESET given in TS 38.213 section 13, have a limited number of RB Offset possibilities (e.g., 0,2,4,12…), and since these (in addition to Kssb) set the offset between the start of CORESET0 and the left edge of the SSB, then CORESET0 should be assumed to only be on an offset from the sync raster but and can’t reasonably be expected to be on the 100kHz channel raster.
Observation 2: Since the Initial BWP is assumed by default to take on the RB grid of the CORESET0 which is not on the 100kHz channel raster, it can’t be assumed that the Initial BWP is on the 100kHz channel raster.
Observation 3: During initial access, the first opportunity for a UE to be ensured to be on 100kHz channel raster is after entering RRC connected mode.  The UEs CHBW filter selection methodology for initial BWP is unspecified.
Proposal 1: For future releases, the spec should indicate that it is better for the UE to select the narrowest CHBW filter.  This will reduce power consumption and increase SNR when the UE is using the initial BWP for the time until the network changes the BWP or CHBW through dedicated signaling.
Observation 4: After entering RRC connected, the UE can be placed on 100kHz channel raster if the network chooses to set the UE CHBW filter to be located on raster through dedicated signaling.  Yet there is no need for this 100kHz raster other than spec compliance.
Proposal 2: For Rel-18 and going forward, it would be better to allow the network the choice to use 100kHz raster to place UEs on raster aligned CHBWs when needed and the flexibility to simply use an RB raster in when feasible.

	R4-2300749
	Ericsson
	Proposal 1: from Rel-15 clarify in the specifications that
•	the channel raster for the “RF channel” maps to a carrier advertised in SIB1 (cell-specific), centred on the channel raster for at least one numerology (BS and UE specifications)
•	symmetric UL/DL UE-specific CHBWs are separated by the default duplex spacing if variable duplex not supported, active BWPs within these do not have to be at default duplex spacing (UE specification)
from Rel-16, add the exceptional raster point added at RAN#99 also to the UE specification consistent with the above
from Rel-17 that the default duplex spacing does not apply for HD-FDD RedCap UEs (UE specification)
Not necessarily included in RAN4-specification but assumed: UE-specific CHBW, BWP sizes and the carrier bandwidth in SIB1 can be configured according to the RRC specification 
•	not all configurations are tested by RAN4/RAN5 specifications

	R4-2301232
	ZTE Corporation
	Observation 1: The maximum transmission bandwidth configuration must be on the channel raster, which must apply to at least one numerology supported by the UE.
Proposal 1: For the cases of SIB1 carrier bandwidth is maximum transmission BW configuration or SIB1 carrier bandwidth contains the SSB, SIB1 carrier bandwidth for at least one numerology that the UE supports needs to be on the channel raster. Otherwise, SIB1 carrier bandwidth does not need to be on the channel raster.
Observation 2: The channel bandwidth does not need to be on the channel raster.
Observation 3: UE specific channel bandwidth corresponds to the maximum transmission bandwidth configuration. For at least one numerology, it must be on the channel raster.
Observation 4: The network always configures the signaling of a UE specific channel bandwidth for operating in connected mode.
Observation 5: If network ignore the need that UE specific channel bandwidth must be centered on the 100 kHz channel raster in corresponding bands, the UE may crash or NW accepts the UE specific channel BW configuration but operates incorrectly.
Proposal 2: For future UEs, SIB1 carrier bandwidth is also no need to be on the channel raster.
Observation 6: Whether future UE specific channel bandwidth can be configured any value which must not be the maximum transmission bandwidth configuration, the impact is not clear.

	R4-2301430
	Huawei, HiSilicon
	Open issues on SIB1 signaling and CBW configuration

	R4-2301432
	Huawei, HiSilicon
	Draft CR to introduce 5 kHz channel raster in Rel-18

	R4-2301605
	MediaTek Inc.
	Observation: The term NRB in specifying the mapping between a channel raster point and a designated RE is either incorrectly used or incorrectly referred, which leads to two different understandings.

	R4-2300488
	Intel Corporation
	Clarification of the 100kHz channel raster for bands below 3GHz

	R4-2300489
	Intel Corporation
	Clarification of the 100kHz channel raster for bands below 3GHz

	R4-2300490
	Intel Corporation
	Clarification of the 100kHz channel raster for bands below 3GHz

	R4-2300731
	Ericsson, Verizon, China Telecom
	Carrier resource grid mapping to channel raster and use of UE-specific bandwidth

	R4-2300732
	Ericsson, Verizon, China Telecom
	Carrier resource grid mapping to channel raster and use of UE-specific bandwidth

	R4-2300733
	Ericsson, Verizon, China Telecom
	Carrier resource grid mapping to channel raster and use of UE-specific bandwidth

	R4-2300734
	Ericsson, Verizon, China Telecom
	Carrier resource grid mapping to channel raster and use of UE-specific bandwidth

	R4-2300735
	Ericsson, Verizon, China Telecom
	Carrier resource grid mapping to channel raster and use of UE-specific bandwidth

	R4-2300736
	Ericsson, Verizon, China Telecom
	Carrier resource grid mapping to channel raster and use of UE-specific bandwidth

	R4-2300737
	Ericsson, Verizon, China Telecom
	Carrier resource grid mapping to channel raster and use of UE-specific bandwidth

	R4-2300738
	Ericsson, Verizon, China Telecom
	Carrier resource grid mapping to channel raster and use of UE-specific bandwidth

	R4-2301597
	MediaTek Inc.
	CR to TS 38.101-1 on channel raster to RE mapping

	R4-2301598
	MediaTek Inc.
	CR to TS 38.101-1 on channel raster to RE mapping (Alt#2)

	R4-2301599
	MediaTek Inc.
	CR to TS 38.101-1 on channel raster to RE mapping

	R4-2301600
	MediaTek Inc.
	CR to TS 38.101-1 on channel raster to RE mapping

	R4-2301601
	MediaTek Inc.
	Revised to R4-2302548 CR to TS 38.101-2 on channel raster to RE mapping (Alt#1)

	R4-2301602
	MediaTek Inc.
	Revised to R4-2302550 CR to TS 38.101-2 on channel raster to RE mapping (Alt#2)

	R4-2301603
	MediaTek Inc.
	CR to TS 38.101-2 on channel raster to RE mapping

	R4-2301604
	MediaTek Inc.
	CR to TS 38.101-2 on channel raster to RE mapping



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1
Sub-topic description: Legacy UE behavior
Open issues and candidate options before meeting:
Issue 1-1: 100 kHz raster
· Proposals
· Option 1: No requirement from signaling, or initial access for UE channel specific bandwidth to be placed on 100 kHz raster (Intel, Apple)
· Option 2: UE specific channel bandwidth must be placed on 100 kHz raster 
· Recommended WF
· TBA

Comments:
See discussion below.

Issue 1-2: As per the SI objective #8 “For any considered solution, UEs not supporting such solution (both legacy and new UEs) should be able to use the next lower supported channel bandwidth in the UL and DL without implications” please indicate which assumptions that would ensure legacy UE predictive behaviour.
· Proposals
· List options for predicted behavior for support of next lower supported channel bandwidth in UL/DL
Examples: 
1.	Contrary to a BWP, the carrierBandwidth both in SIB1 and in the UE specific CBW is on the channel raster.
2.	We consider only cases of a single numerology.
3.	The carrierBandwidth in SIB1 need not be a max. transmission BW configuration.
4.	The UL carrierBandwidth in SIB1 plus guard bands fits inside the irregular BW.
5.	An extension of the resource grid from SIB1 by commanding a UE specific CBW is not supported yet.
6.	Only Rel-15's mandatory asymmetric CBW combinations are supported.
· Recommended WF
· TBA

Comments:
Not discussed.


Issue 1-3: Questionnaire on legacy UE behaviour
Table 1 Questionnaire on legacy UE behaviours
	For legacy UEs, what must be (centered) on the channel raster (in the case of a carrierBandwidth or a transmission bandwidth in the sense of TS 38.101-1 table 5.4.2.2-1)?
	Intel Corp
	Ericsson
	MediaTek
	Huawei
	ZTE

	1.  Idle mode (scs-SpecificCarrierList in SIB1)
	
	
	
	
	

	1.1 Nothing (if sync raster related restrictions are considered)
	
	
	
	
	

	1.2 The channel BW in the sense of TS 38.101-1 figure 5.3.3-3 resulting from the scs-SpecificCarrierList [1]
	
	
	
	
	

	1.3 The carrierBandwidth* for at least one numerology if it is a maximum transmission BW configuration (in the sense of TS 38.101-1 subclause 5.3.2) that the UE supports [2]
* The carrierBandwidth in SCS-SpecificCarrier and its position (offsetToCarrier, see TS 38.331) correspond to the resource grid (see TS 38.211).
	
	


X

	


X

	X
	X

	1.4 The carrierBandwidth for at least one numerology irrespective of whether it is a supported maximum transmission BW configuration [3]
	X
	
	
	
	

	1.5 As 1.3, but for the numerology containing the SSB
	
	
	
	
	X

	1.6 As 1.4, but for the numerology containing the SSB
	
	
	
	
	

	1.7 The combination of all numerologies' transmission BWs [4]
	
	
	
	
	

	1.8 The channel BW in the sense of TS 38.101-1 figure 5.3.3-2 or 5.3.3‑3 that the UE chooses based on
- the scs-SpecificCarrierList and
- the initial BWP
[5]
	
	
	
	
	


 
	2.  Connected mode without UE specific channel BW
	
	
	
	
	

	2.1 Nothing (if sync raster related restrictions are considered)
	
	
	
	
	

	2.2 The channel BW in the sense of TS 38.101-1 figure 5.3.3-3 resulting from the scs-SpecificCarrierList
	
	
	
	
	

	2.3 The carrierBandwidth for at least one numerology if it is a maximum transmission BW configuration (in the sense of TS 38.101-1 subclause 5.3.2) that the UE supports
	
	

X
	

X
	X
	X

	2.4 The carrierBandwidth for at least one numerology irrespective of whether it is a supported maximum transmission BW configuration
	X
	
	
	
	

	2.5 As 2.3, but for the numerology containing the active BWP
	
	
	
	
	X

	2.6 As 2.4, but for the numerology containing the active BWP
	
	
	
	
	

	2.7 The combination of all numerologies' transmission BWs
	
	
	
	
	

	2.8 The channel BW in the sense of TS 38.101-1 figure 5.3.3-2 or 5.3.3‑3 that the UE chooses based on
- the scs-SpecificCarrierList and
- the active BWP
	
	
	
	
	

	2.9 Something else:
	
	
	
	
	



	3.  Connected mode with UE specific channel BW (carrierBandwidth and transmission BW in this section of the table refer to the signaling in downlinkChannelBW-PerSCS-List, uplinkChannelBW-PerSCS-List)
	
	
	
	
	

	3.1 Nothing (if sync raster related restrictions are considered)
	
	X (according to RRC)
	
	
	

	3.2 The channel BW in the sense of TS 38.101-1 figure 5.3.3-3 resulting from
downlinkChannelBW-PerSCS-List, uplinkChannelBW-PerSCS-List
	X
	
	
	X
	

	3.3 The carrierBandwidth for at least one numerology
	X
	
	X
	
	X

	3.4 The carrierBandwidth for the numerology containing the active BWP
	
	
	
	
	

	3.5 The combination of all numerologies' transmission BWs
	
	
	
	
	

	3.6 The UE's channel filter position where the minimum guard band (according to TS 38.101-1 table 5.3.3-1) on either side of the transmission BW must be fulfilled
	
	
	
	
	

	3.7 The UE's channel filter position with NR's usual subcarrier asymmetry, i.e. the guard band at the upper edge of the UE's channel filter must be 1 SCS wider than the guard band at the lower edge
	
	
	
	
	

	3.8 Something else:
	
	
	
	
	



	If you think that some UE specific channel bandwidth must be centered on the 100 kHz channel raster in corresponding bands, what do you expect to happen if the network ignores this need?
	
	
	
	
	

	4.1 The UE crashes.
	
	
	
	
	X

	4.2 The UE rejects the UE specific channel BW configuration.
	
	
	
	
	

	4.3 The UE accepts the UE specific channel BW configuration but operates incorrectly.
	
	
	
	
	X

	4.4 The UE configures its RF on the closest position to the 100 kHz raster. If there is not enough guard band on one side or the other, performance or emissions requirements may not be met.
	
	
	
	
	

	4.5 The UE is assumed to correctly configure the RF based on the UE specific channel BW, so emissions and performance are probably met, but not tested.
	X
	X
(met by design)
	X
	
	

	4.6 Something else:
	
	
	
	
	



	When do legacy UEs need or not need the signaling of a UE specific channel BW for operating in connected mode?
	
	
	
	
	

	5.1 Not needed if the UE supports a max. transmission BW configuration (for the frequency band in question) that is at least as wide as the active BWP and at most as wide as the carrierBandwidth in SIB1 for the active BWP's numerology
	
	
	
	
	

	5.2 Not needed if the UE supports a max. transmission BW configuration (for the frequency band in question) that is at least as wide as the active BWP and at most as wide as the combined transmission bandwidth from scs-SpecificCarrierList in SIB1
	
	
	
	
	

	5.3 Not needed if 
· the UE supports a max. transmission BW configuration (in the frequency band in question) that is at least as wide as the initial BWP and at most as wide as the carrierBandwidth in SIB1 for the active BWP's numerology and
· the network does not command any other BWP than the initial BWP
	
	


X
	


X
	
	

	5.4 Not needed if 
· the UE supports a max. transmission BW configuration (in the frequency band in question) that is at least as wide as the initial BWP and at most as wide as the combined transmission bandwidth from scs-SpecificCarrierList in SIB1 and
· the network does not command any other BWP than the initial BWP
	X
	
	
	
	

	5.5 Needed whenever the carrierBandwidth in SIB1 is not a max. transmission BW configuration that the UE supports (in the frequency band in question)
	
	X
	X
	X
	

	5.6 Always needed
	
	
	
	
	X

	5.7 Something else:
	
	
	
	
	




Sub-topic 1-2
Sub-topic description: Future UE bahavior 
Open issues and candidate options before meeting:
Issue 1-4: Questionnaire on the desired UE behaviours of future releases
	For UEs of future releases, what should be (centered) on the channel raster (in the case of a carrierBandwidth or a transmission bandwidth in the sense of TS 38.101-1 table 5.4.2.2-1)?
	Intel
	Nokia
	MediaTek
	Huawei
	ZTE

	1.  Idle mode (scs-SpecificCarrierList in SIB1)
	
	
	
	
	

	1.1 Nothing (if sync raster related restrictions are considered)
	
	X
	
	
	

	1.2 The channel BW in the sense of TS 38.101-1 figure 5.3.3-3 resulting from the scs-SpecificCarrierList [1]
	
	
	
	
	

	1.3 The carrierBandwidth* for at least one numerology if it is a maximum transmission BW configuration (in the sense of TS 38.101-1 subclause 5.3.2) that the UE supports [2]
* The carrierBandwidth in SCS-SpecificCarrier and its position (offsetToCarrier, see TS 38.331) correspond to the resource grid (see TS 38.211).
	
	
	X
	X
	X

	1.4 The carrierBandwidth for at least one numerology irrespective of whether it is a supported maximum transmission BW configuration [3]
	X
	
	
	
	

	1.5 As 1.3, but for the numerology containing the SSB
	
	
	
	
	X

	1.6 As 1.4, but for the numerology containing the SSB
	
	
	
	
	

	1.7 The combination of all numerologies' transmission BWs [4]
	
	
	
	
	

	1.8 The channel BW in the sense of TS 38.101-1 figure 5.3.3-2 or 5.3.3‑3 that the UE chooses based on
- the scs-SpecificCarrierList and
- the initial BWP
[5]
	
	
	
	
	

	1.9 Something else:
	
	
	
	
	



	2.  Connected mode without UE specific channel BW
	
	
	
	
	

	2.1 Nothing (if sync raster related restrictions are considered)
	
	X
	
	
	

	2.2 The channel BW in the sense of TS 38.101-1 figure 5.3.3-3 resulting from the scs-SpecificCarrierList
	
	
	
	
	

	2.3 The carrierBandwidth for at least one numerology if it is a maximum transmission BW configuration (in the sense of TS 38.101-1 subclause 5.3.2) that the UE supports
	
	
	X
	X
	X

	2.4 The carrierBandwidth for at least one numerology irrespective of whether it is a supported maximum transmission BW configuration
	X
	
	
	
	

	2.5 As 2.3, but for the numerology containing the active BWP
	
	
	
	
	

	2.6 As 2.4, but for the numerology containing the active BWP
	
	
	
	
	

	2.7 The combination of all numerologies' transmission BWs
	
	
	
	
	

	2.8 The channel BW in the sense of TS 38.101-1 figure 5.3.3-2 or 5.3.3‑3 that the UE chooses based on
- the scs-SpecificCarrierList and
- the active BWP
	
	
	
	
	

	2.9 Something else:
	
	
	
	
	



	3.  Connected mode with UE specific channel BW (carrierBandwidth and transmission BW in this section of the table refer to the signaling in downlinkChannelBW-PerSCS-List, uplinkChannelBW-PerSCS-List)
	
	
	
	
	

	3.1 Nothing (if sync raster related restrictions are considered)
	
	X
	X
	
	

	3.2 The channel BW in the sense of TS 38.101-1 figure 5.3.3-3 resulting from
downlinkChannelBW-PerSCS-List, uplinkChannelBW-PerSCS-List
	
	
	
	X
	

	3.3 The carrierBandwidth for at least one numerology
	X
	
	
	
	

	3.4 The carrierBandwidth for the numerology containing the active BWP
	
	
	
	
	

	3.5 The combination of all numerologies' transmission BWs
	
	
	
	
	

	3.6 The UE's channel filter position where the minimum guard band (according to TS 38.101-1 table 5.3.3-1) on either side of the transmission BW must be fulfilled
	
	
	
	
	

	3.7 The UE's channel filter position with NR's usual subcarrier asymmetry, i.e., the guard band at the upper edge of the UE's channel filter must be 1 SCS wider than the guard band at the lower edge
	
	
	
	
	

	3.8 Something else:
	
	
	May require a new UE capability
	
	




	Based on the signaling in SIB1, what channel BWs should UEs of future releases choose?
	
	
	
	
	

	4.1 As currently, any of its supported channel BWs that TS 38.331 (subclause 5.2.2.4.2) allows
	
	
	X
	X
	X

	4.2 The narrowest supported combination of UL and DL channel BWs that TS 38.331 allows
	X
	
	
	
	

	4.3 The widest supported combination of UL and DL channel BWs that TS 38.331 allows
	
	
	
	
	

	4.4 Something else:
	
	Any combination of UL and DL channel BWs and positions so that
- the performance requirements (in particular output RF spectrum emissions and ACS/blocking) are met w.r.t. the channel edges given by the scs-SpecificCarrierList in UL and DL and
- there is no other valid choice providing more output power in the UE's situation.
This is relevant until the network signals a UE specific channel BW, i.e. at least for the initial access.
The solution in 4.2 is also fine if this a way to achieve the objectives above.
	
	
	



	When should UEs of future releases need or not need the signaling of a UE specific channel BW for operating in connected mode?
	
	
	
	
	

	5.1 Not needed if the UE supports a max. transmission BW configuration (for the frequency band in question) that is at least as wide as the active BWP and at most as wide as the carrierBandwidth in SIB1 for the active BWP's numerology
	
	
	X
	
	

	5.2 Not needed if the UE supports a max. transmission BW configuration (for the frequency band in question) that is at least as wide as the active BWP and at most as wide as the combined transmission bandwidth from scs-SpecificCarrierList in SIB1
	
	X
	
	
	

	5.3 Not needed if 
· the UE supports a max. transmission BW configuration (in the frequency band in question) that is at least as wide as the initial BWP and at most as wide as the carrierBandwidth in SIB1 for the active BWP's numerology and
· the network does not command any other BWP than the initial BWP
	
	
	
	
	

	5.4 Not needed if 
· the UE supports a max. transmission BW configuration (in the frequency band in question) that is at least as wide as the initial BWP and at most as wide as the combined transmission bandwidth from scs-SpecificCarrierList in SIB1 and
· the network does not command any other BWP than the initial BWP
	X
	
	
	
	

	5.5 Needed whenever the carrierBandwidth in SIB1 is not a max. transmission BW configuration that the UE supports (in the frequency band in question)
	
	
	
	X
	

	5.6 Always needed
	
	
	
	
	X

	5.7 Something else:
	
	
	May require a new UE capability
	
	



[1] Example in figure 1, arrow “10 MHz channel BW”
[2] Example in figure 1, arrow “1st transmission BW (and 1st resource grid)”
[3] Example in figure 3, arrow “carrierBandwidth 30 RBs, 15 kHz SCS”
[4] Example in figure 1, arrow “combination of all transmission BWs”
[5] Example in figure 2, arrow “5 MHz channel BW of a legacy UE”
Annex: Figures of configuration examples
The following example of a 10 MHz wide NR channel with two numerologies illustrates what can be placed on the channel raster:
[image: ]
Figure 1: Example of a 10 MHz wide NR channel with two SCSs statically separated in the frequency domain

In the following example of an irregular bandwidth of 6 MHz, legacy UEs must select a channel bandwidth of 5 MHz because they do not support a channel bandwidth of 6 MHz. Since the initial BWP is 25 RBs wide in this example, the legacy UEs will position their channel bandwidth around the initial BWP. In this special case, the UE's channel bandwidth will be on the 100 kHz raster if and only if the initial BWP is on the 100 kHz raster, see figures 2 and 3. Since the UE's channel bandwidth of 25 RBs is odd and the SIB1 carrierBandwidth of 30 RBs is even, only one of them can be on the 100 kHz raster:
[image: ]
Figure 2: The initial BWP and the UE's 5 MHz channel bandwidth but not the 30 RB SIB1 carrierBandwidth are on the 100 kHz raster.

[image: ]
Figure 3: The 30 RB SIB1 carrierBandwidth but not the UE's 5 MHz channel bandwidth is on the 100 kHz raster.

Comments:
Item 1 (idle mode)
Intel: item 1, good alignment on SIB1, can go with 1.3
Item 4 (UE behavior if 100k raster requirement ignored)
Qualcomm: item 4, not guaranteed that the UE will meet the specs or work if not on the 100k raster. I may work, it may not
Nokia: should be based on UE vendor inputs
MTK: it can work if not on the raster point, it is not tested
CMCC: we have commented that we have done field tests with UE already, not on the raster. The UE does not crash.
Qualcomm: it is not guaranteed the UEs meet the specs, e.g. emissions.
Apple: we agree with Qualcomm. We cannot guarantee all functional aspects are covered. 
Chair the NW cannot configure anything that is not tested?
Qualcomm: we do not know exactly what will happen. NW/the operator does it at their own risk.
Intel: according to two companies, there is a potential that they [UE] will crash.

How to make changes (clarification of specs)?
Qualcomm: change from Rel-18
TMO: how to deal with legacy UEs? How to make this cleanly? We have not seen any issues for legacy and support changes that there are no restrictions.
MTK: correct the raster to channel mapping first.
CMCC: change in Rel-17 a compromise, a limitation on the RedCap UE. Not too late to change Rel-17
Intel: Rel-17 a feasible release
Qualcomm: Rel-17 is closed, we can make change in Rel-18. 

On the RedCap case (20 MHz RedCap in 25 MHz spectrum)
Qualcomm: For RedCap one can use 15 MHz BW, we cannot change this retrospectively. The problem should have been brought up two years ago.
TMO: we support fixing this in Rel-17. We were not aware of the issues two years ago. This impacts our deployment.
CMCC: it will impact the existing network if the operators hold 25 MHz spectrum, we need to change the SIB1 configuration in SIB1. Not a realistic solution.
Qualcomm: we do not agree with CMCC, RedCap can also use something narrower. We acknowledge that there is a problem.
Intel: whatever release we use, there needs to be a capability. A reasonable assumption.
Huawei: better to change from Rel-18. The spec has only 100k, the design will only comply to this specification.
CHTTL: is the UE support more than in the specification – need to be clarified? In the high band the SCS raster needs to be supported, does this mean that the requirements are met on the SCS raster? If you support both SCS based and 100k then you can support both?
Qualcomm: you can set point a with 15 kHz, RAN4 specs says 15/30 kHz
MTK: the answer is yes to the bands SCS based raster. RRC is de facto in PRBs, this is true.
Qualcomm: yes, that is what we specify in RAN4. We did not say this follows the RRC spec. RRC should only configure the UE with what is defined in the RAN4 specs.
TMO: on the idea of the UE capability. In order to support legacy UEs, if we stick to the 100k raster so as to not impact legacy?
Qualcomm: the NW should advertise the SIB such that UEs can be cetnere on the raster.
TMO: new capabilities can be indicated by UEs of earlier releases.
Chair: what about the following
Option 1: Change (UE specific BW other than the 100k channel raster) in a release later than Rel-15 but with a capability of locating off the raster. TBD which release. Changes to the BS raster also possible.
TMO: how to deal with legacy UEs with SIB off the 100k raster?
Qualcomm: the NW does not have to advertise in SIB1 what the NW supports, UE CHBW greater than SIB1. n28 is one example.
TMO: not agreed, not possible.
CMCC: n28 is a different case. The UE will only use the raster advertised in SIB1.
Intel: not possible to allocate outside the carrier raster, an LS to RAN2 a year ago.
Qualcomm: increase the channel raster granularity.
TMO: a new WID to plenary for making changes?
Intel: we have CR for Rel-15 and Rel-17 for maintenance. 
Apple: note that whatever we do it is under the normative, not SI.

Conclusion: 
The proposal
Option 1: Change (UE specific BW other than the 100k channel raster) in a release later than Rel-15 but with a capability of locating off the raster. TBD which release. Changes to the BS raster also possible.
was discussed by the AH as a possible compromise but not agreed.

Issue 1-5: Optional enhancements with capability signalling of UE specific CBWs in a future 3GPP release:
· Proposals
· Option 1: Introduce in a future release an optional support (with capability signalling) of UE specific CBWs that are partly outside of SIB1's carrierBandwidth.
· Option 2: Introduce in a future release an optional support (with capability signalling) of UE specific CBWs that are PRB grid aligned with SIB1 but not on the channel raster. (This does not preclude making this mandatory for enhanced RedCap UEs supporting only a CBW of 5 MHz.)
· Option 3: Combine options 1 and 2 to a single option with one capability signalling covering both aspects.
· Option 4: Discuss future UE specifics during WI phase.

· Recommended WF
· TBA

Sub-topic 1-3 comments to CRs 
	R4-2300488 
TS 38.104     Rel-17 Cat-F
	Intel Corporation
	Clarification of the 100kHz channel raster for bands below 3GHz

	R4-2300489
TS 38.101-1  Rel-17 Cat-F
	Intel Corporation
	Clarification of the 100kHz channel raster for bands below 3GHz

	R4-2300490
TS 38.101-2  Rel-17 Cat-F
	Intel Corporation
	Clarification of the 100kHz channel raster for bands below 3GHz

	Comments:

	R4-2300731
TS 38.101-1  Rel-15 Cat-F
	Ericsson, Verizon, China Telecom
	Carrier resource grid mapping to channel raster and use of UE-specific bandwidth

	R4-2300732
TS 38.101-1  Rel-16 Cat-F
	Ericsson, Verizon, China Telecom
	Carrier resource grid mapping to channel raster and use of UE-specific bandwidth

	R4-2300733
TS 38.101-1  Rel-17 Cat-F
	Ericsson, Verizon, China Telecom
	Carrier resource grid mapping to channel raster and use of UE-specific bandwidth

	Comments:

	R4-2300735
TS 38.101-2  Rel-15 Cat-F
	Ericsson, Verizon, China Telecom
	Carrier resource grid mapping to channel raster and use of UE-specific bandwidth

	Comments:

	R4-2301597
TS 38.101-1  Rel-15 Cat-F
	MediaTek Inc.
	CR to TS 38.101-1 on channel raster to RE mapping

	Comments:

	R4-2301598
TS 38.101-1  Rel-15 Cat-F
	MediaTek Inc.
	CR to TS 38.101-1 on channel raster to RE mapping (Alt#2)

	Comments:

	R4-2202548
TS 38.101-1  Rel-15 Cat-F
(R4-2301601 revised)
	MediaTek Inc.
	Revised to R4-2302548 CR to TS 38.101-2 on channel raster to RE mapping (Alt#1)

	Comments:

	R4-2202550
TS 38.101-1  Rel-15 Cat-F
(R4-2301601 revised)
	MediaTek Inc.
	Revised to R4-2302550 CR to TS 38.101-2 on channel raster to RE mapping (Alt#2)

	Comments:

	R4-2300742
TS 38.104     Rel-15 Cat-F
	Ericsson, Verizon, China Telecom
	Clarification of carrier resource grid mapping

	Comments:



Comments:
CRs not treated
Topic #2: Finalization of candidate solutions for SI
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300200
	Nokia, Nokia Shanghai Bell
	TP to TR 38.844 on Comparison Between Different Schemes

	R4-2300201
	Nokia, Nokia Shanghai Bell
	TP to TR 38.844 on Larger Channel BW than licensed BW
Observation 1: All the legacy UEs cannot be supported by the method described in TR 38.844 section 6.1.2.1 due to the restrictions in allowed UL channel BW, channel raster and supported asymmetric channel bandwidth.
Observation 2: New UEs, supporting the required asymmetric channel BW combinations, UE specific channel BWs not centred on the 100 kHz raster and exceeding SIB1's resource grid as well as the corresponding capability signalling would be needed for the method described in TR 38.844 section 6.1.2.2.
Proposal 1: The channel raster shall not be restricted to 100 kHz to allow for maximum spectrum utilization of irregular BWs in a future release.
Proposal 2: The resource grid extension from SIB1 BW via UE dedicated signalling shall be allowed to enable improved support of irregular BW in a future release.
Proposal 3: Since the Larger Channel BW method requires anyway new UEs, all methods that are selected for standardization can and should be required to achieve the same robustness against ACI/blocking in terms of signal levels and throughput as required for legacy UEs today to avoid any negative impact on the network planning.
Proposal 4: The restriction of the channel raster to 100 kHz in many FR1 bands shall not only be removed according to proposal 1 for the irregular BW but also for preventing problems with Rel-18 enhanced RedCap UEs supporting only a CBW of 5 MHz.

	R4-2300750
	Ericsson
	TP for 38.844: Configuration for the case of larger channel bandwidths than licensed bandwidth and conclusions

	R4-2301606
	MediaTek Inc.
	TP on the larger channel bandwidth approach (Section 6.1.1) for TR 38.844

	R4-2300202
	Nokia, Nokia Shanghai Bell
	TP to TR 38.844 on Overlapping UE CBWs from Network Perspective
Observation 1: If each of the overlapping UE CBWs has an individual cell defining SSB, the distribution of the legacy UEs between both sides of the irregular BW can be optimized by intra-band handover.
Observation 2: The resource grid defined in SIB1 needs to cover both the overlapping UE CBWs in the case of a single common SSB for all the legacy UEs to work in either CBW without extending the resource grid in UE dedicated signalling.
Observation 3: A single common SSB for the overlapping UE CBWs can only be used if the frequency offset between both overlapping channels is a multiple of 1.8 MHz.
Observation 4: From the operators’ input for irregular bandwidths in TR 38.844 table 4-1, legacy UEs are expected to support only the 12 MHz case with a single common SSB for the overlapping UE CBWs.
Proposal 1: TR is updated according to the above observations.

	R4-2300853
	Qualcomm Incorporated
	A draft TP for the TR is proposed in the Annex.
Observation 1: The overlapping UE channels can be deployed on the 100kHz raster at a distance which is a multiple of 900kHz in a backwards compatible way.
Observation 2:  No changes to the gNB channel raster are needed for channel BWs of 7, 9, 12, 14 MHz (distance between overlapping UE channels is an even multiple of 5RBs).
Observation 3. New channel raster entries at a 50kHz ofsset relative to the 100kHz channel raster entries are needed for the gNB channel raster for channel BWs of 6, 8, 11, 13 MHz(distance between overlapping UE channels is an odd multiple of 5RBs). No backwards compatibility issues because these channel BWs are not yet in the specifications/deployed.
Observation 4: There is no UE impact from the gNB channel raster additions for BWs of 7, 9, 12, 14 MHz.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1
Sub-topic description:
Open issues and candidate options before meeting:
Issue 2-1: Method(s) considered feasible with current UE and/or BS specification
· Proposals
· Option 1: Overlapping CA (two cells) – described in Section 6.2.3
· Option 2: Combined UE CBW (One cell) – described in Section 6.2.2
· Option 3: Overlapping UE CBWs from Network Perspective – described in Section 6.2.1
· Option 4: Wider CBW (one cell) – described in Section 6.1
· Recommended WF
· TBA

Comments:
Option 1, 2, 3 and 4. 
Qualcomm: all of the proposed methods are feasible.
Nokia: all methods included, we provided revisions. Option 3 is the most promising one.
MTK: it’s a SI, we have spent a lot of time, these should be captured. Should it be narrowed down to be able to conclude? Should it be narrowed down?


Sub-topic 2-2: TPs
	T-doc number
	Company
	Proposals / Observations

	R4-2300200
	Nokia, Nokia Shanghai Bell
	TP to TR 38.844 on Comparison Between Different Schemes

	Comments:
Intel: adding issues, this meeting we cannot agree this.
Ericsson: not agreeable.
Nokia: we ask to revise this
AH: to be revised.


	R4-2300201
	Nokia, Nokia Shanghai Bell
	TP to TR 38.844 on Larger Channel BW than licensed BW

	Comments:
Apple: try to revise.
AH: to be revised.

	R4-2300750
	Ericsson
	TP for 38.844: Configuration for the case of larger channel bandwidths than licensed bandwidth and conclusions

	Comments:
Qualcomm: we don’t agree with the text that talks about two different interpretations. We can add discussions in other parts of the TP.
Apple: we have another TP where we suggest add text 
AH: to be revised, remove text on “off the raster”.

	R4-2301606
	MediaTek Inc.
	TP on the larger channel bandwidth approach (Section 6.1.1) for TR 38.844

	Comments: 
Nokia: not agreed.
AH: to be revised.

	R4-2300202
	Nokia, Nokia Shanghai Bell
	TP to TR 38.844 on Overlapping UE CBWs from Network Perspective


	Comments:
Qualcomm: TP says we need a multiple of 1.8 MHz or more and increments of 0.9 MHz between the overlapping channel center. One SSB with one 1.8 MHz.
AH: to be revised.

	R4-2300853
	Qualcomm Incorporated
	A draft TP for the TR is proposed in the Annex.


	Comments:
Nokia: generally supportive, some details need to be sorted out.
MTK:  the first paragraph, we have an easy life. 
AH: to be revised

	R4-2300371
	Apple
	TP on additional enhancements for irregular channels

	Comments:
AH: to be revised.
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