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1 Introduction
Based on the discussion at previous RAN4 meetings, consensus on SIB1 signaling behaviour and the UE specific channel bandwidth configuration is needed prior to method evaluations can be concluded. It was discussed in previous several meetings. 
In this contribution, we provide further study on the remaining open issues.
2 Discussion
At RAN4 meeting RAN4#104-bis-e meeting, there is some progress made as below.
Issue 1-3: What is indicated in SIB1
· Option 1: A UE has freedom or flexibility to choose a supported UE 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.  
Moderator recommended WF: Agree Option 1.
Agreement:
· At least 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.
From RAN2 specification TS 38.331, the carrier bandwidth signalled in SIB1 can be any number of RBs less than 275 RBs. Meanwhile for UE specific channel bandwidth it is clear in the spec that network only configures channel bandwidth that corresponds to the channel bandwidth values defined in TS 38.101, and if these fields are absent, UE will use the carrier bandwidth signalled in the SIB1. The intention to introduce UE specific channel bandwidth is to allow the UE doesn’t support the cell-specific channel bandwidth can set the channel bandwidth in order to operate in a regulatory compliant way. Network should configure the cell-specific channel bandwidth in the SIB1 and UE specific channel bandwidth in connected mode properly to allow UE use the channel bandwidth and meet the regulatory requirements. If some of UEs support cell-specific channel bandwidth and some don’t, then network configure both carrier bandwidth in SIB1 and UE dedicated channel bandwidth that corresponds to 38.101 defined UE CBWs. If none of UE support the cell-specific channel bandwidth, the carrierBandwidth in SIB1 can be set to be different to the 38.101 defined UE CBWs, as agreed above, a UE has freedom or flexibility to choose a supported UE 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. There is no issue for UE access the cell via initial BWP and re-configured with UE-specific channel bandwidth in connected mode.
On the issue whether SIB1carrier bandwidth must be on the 100 KHz raster, based on our understanding, companies tend to agree that it will not affect the interoperation. And in last meeting, chair suggest to restrict the scenarios to one or two bands in Rel-15/16/17. Hence we think it should not constrain the SIB1 channel bandwidth to be on 100 KHz since it does not have interoperation issue. Once it is identified as a useful case, it can be handled as an implementation solution or it would be possible to make a change in BS specification for a specific band.
At RAN#98, it was approved that an exceptional channel raster is added for band n28 for 40 MHz BS channel bandwidth to ensure the guardband with 30MHz UE channel bandwidth [RP‑223474]. We believe it is one of example fo the useful scenarios.
Proposal 1: SIB1 carrierBandwidth is allowed not to be aligned with 100KHz channel raster if no UE support the cell specific channel bandwidth since there is no interoperation issue.
At RAN4#105 meeting, WF [R4-2220502] suggests to clarify the UE behaviours on the channel raster and SIB1 configuration. Our view is provided in the following table 1 and 2. Basically we believe channel raster is mainly RAN4 requirement, hence, if denser channel raster need to be introduced to enhance the performance in future release we should define a narrow raster step directly, e.g. 5 KHz.
Proposal 2: Our answer to R4-2220502 is provided in Table 1 and 2.
Proposal 3: If denser channel raster need to be introduced to enhance the performance in future release we should define a narrow raster step directly, e.g. 5 KHz.
Table 1 Questionnaire on legacy UE behaviors
	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)?
	Huawei
	Company B

	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
	

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

	1.5 As 1.3, but for the numerology containing the SSB
	
	

	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)
	
	

	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
	

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

	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)
	
	

	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
	
	

	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.
	
	

	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.
	
	

	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.
	
	

	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
	
	

	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
	
	

	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
	
	

	5.7 Something else:
	
	



Table 2 Questionnaire on the desired UE behaviors 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)?
	Huawei
	Company B

	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
	

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

	1.5 As 1.3, but for the numerology containing the SSB
	
	

	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)
	
	

	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
	

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

	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)
	
	

	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
	
	

	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:
	
	

	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
	

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

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

	4.4 Something else:
	
	

	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
	
	

	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
	
	

	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
	
	

	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
	
	

	5.7 Something else:
	
	



3 Conclusion
In this contribution, we provide our view to the remaining open issues on SIB1 signaling and CBW configuration. 
Proposal 1: SIB1 carrierBandwidth is allowed not to be aligned with 100KHz channel raster if no UE support the cell specific channel bandwidth since there is no interoperation issue.
[bookmark: _GoBack]Proposal 2: Our answer to R4-2220502 is provided in Table 1 and 2.
Proposal 3: If denser channel raster need to be introduced to enhance the performance in future release we should define a narrow raster step directly, e.g. 5 KHz.
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