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Introduction
RAN#96 encouraged RAN4 to focus the discussion about this SI in August 2022 on SIB1 signalling issues and therefore this agenda item 11.1.2 in RAN4#104e is dedicated to SIB1 signalling and CBW configuration issues.
RAN4#104e has made the following agreements on these open issues [1].Agreement:
· RAN4 common understanding are 
· In the current specification
· 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.
· The dedicated channel BWP has to be configured within resource grid (refer to Clause 4.4 and Clause 4 in 38.211).
· FFS whether the resource grid can be changed by signalling such that it is different from the SIB1 carrierBandwidth
· Check how UE selects the channel bandwidth for the case when SIB1 carrierBandwidth is not supported by UE.
· Check it for the initial access and connected mode separately.
· 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.
Agreement: 
· UE BW can be allocated outside the SIB1 carrier bandwidth from signalling perspective.
· The legacy UE is not required to support it. 



There has been no agreement on channel raster as found in the chairman’s minutes [1].



RAN#97e agreed to continue to sort out all open issues before completing the study of all proposed solutions [2][3] and SI completion is postponed to March 2023 [4].FFS:
· RAN4 common understanding for channel raster for Rel-15/16/17 on the band with 100KHz channel raster specified
· UE channel bandwidth is aligned with 100KHz channel raster 
· Negative: Intel, Ericsson, China Telecom
· UE BWP is allowed not to be aligned with 100KHz channel raster
· BWP is subset of channel bandwidth.
· SIB 1 channelBandwidth is aligned with 100KHz channel raster for RAN4 requirements for both BS and UE
· Negative: ZTE, Huawei

Discussion
The first agreement “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.” is not clear enough. 
“BS transmit bandwidth configurations” is not a term found in the current specification. The term that is meant is “BS transmission bandwidth configuration” (see TS 38.104 subclause 3.1). 
“maximum BS transmission bandwidth configuration” is also not a specified term in TS 38.104 (i.e, maximum is only used in UE specs). What is specified in BS spec is the transmission bandwidth configuration NRB for each BS channel bandwidth.
Last meeting's agreement “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.” implies that there can be a use case for configuring a UE-specific channel BW wider than the carrierBandwidth in SIB1. Unless the UE-specific channel BW of a future UE needs to be wider than the BS transmission bandwidth configuration, this agreement only makes sense if the BS transmission bandwidth configuration is also wider than the carrierBandwidth in SIB1.
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.
We think the assumption that the SIB1 carrierBandwidth must correspond to the BS transmission bandwidth configuration is too BS focussed. We suggest approaching the question of what the BS can signal as SIB1 carrierBandwidth from the effects of the signalling.
In our understanding, the SIB1 carrier bandwidth indirectly signals an upper limit for the UEs' channel filter BW (at least for idle mode). It indicates the maximum BW of the passband, but determining the BW related to the filter's stop band requires knowledge of the guard band. Up to the highest CBWs specified for each SCS, assuming that the guard band for an irregular BW need not be wider than the guard band of the next wider regular CBW may be a safe assumption. Since a next wider CBW is not specified for >270 RBs at 15 kHz SCS, >273 RBs at 30 kHz SCS, and >135 RBs at 60 kHz SCS, exceeding these NRB would be unsafe because the width of the guard band cannot be inferred. Typically, the licensed spectrum is smaller than that. At least in the UL, the SIB1 carrierBandwidth must not be wider than the licensed spectrum minus two times the guard band to ensure that already during the random access, all UEs' spectrum emissions comply with the regulatory requirements.
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).
The SIB1 carrierBandwidth may also configure the UEs' resource grid (at least for idle mode) and set the maximum range of BWP configurations for UEs. Hence the SIB1 carrierBandwidth should be at least as wide as the combination of all BWPs that are used for legacy UEs. The BS is not limited to operate within the SIB1 carrier bandwidth and can transmit or receive outside of the SIB1 carrier bandwidth. The UE is not aware of anything other than the SIB1 carrier bandwidth while operating in it. For a future UE to operate outside the SIB1 carrier bandwidth, the UE may be reconfigured via dedicated signalling which can set a new resource grid and maximum range of BWP configuration in connected state. Therefore, it is more appropriate to discuss the SIB1 carrier bandwidth from UE point of view.
Since UEs can only use the carrier if they can apply a channel filter which is at most as wide as the SIB1 carrierBandwidth, another lower bound is the maximum transmission BW configuration (TS 38.101-1 table 5.3.2-1) for the smallest CBW defined for the respective operating band (table 5.3.5-1).
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.
In conclusion, the number of PRBs cannot be any value because there are pragmatic upper and lower limits.
The agreement on SIB1 should be modified 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.” The useful range is given by the observations 2 and 3, but adding them to the agreement would distract the focus from the key statement. 
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.”
It was “FFS whether the resource grid can be changed by signalling such that it is different from the SIB1 carrierBandwidth.” However, the following agreements are also made.
· 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.
· UE BW can be allocated outside the SIB1 carrier bandwidth from signalling perspective.
· The legacy UE is not required to support it. 
Therefore, we understand that there is no signalling limitation to extend the resource grid via UE dedicated signalling in Rel-18 as far as a new UE capability is introduced. The methods that require the resource grid extension should be kept in the TR [5] until it is decided whether to introduce a new UE capability for a resource grid extension or not.
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.
No agreement on the channel raster was recorded in the last meeting [1], whether SIB1 CBW, UE CBW and BWP are on 100 kHz channel raster. At least there was no negative feedback in the GTW discussion regarding “UE BWP is allowed not to be aligned with 100 kHz channel raster.” Indeed, it was agreed in Rel-15 that the BWP size can be less than the UE CBW [6]. For example, the initial DL BWP size can be identical to CORESET 0 configurations (i.e., 24, 48 or 96 PRBs). It is not always possible to configure such BWPs on the 100 kHz channel raster.
Observation 5: There is no channel raster restriction on the BWP centre frequency.

Conclusion
Open issues on SIB1 and UE CBW has been discussed in this contribution.
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.”
The useful range is given by the observations 2 and 3.
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.
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