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Introduction
RAN#96 encouraged RAN4 to focus the discussion about this SI in August 2022 on SIB1 signalling issues. RAN#97e agreed to continue to sort out all open issues before completing the study of all proposed solutions and SI completion is postponed to March 2023 [1]. RAN#98e concluded to follow the current SI schedule [2], although RAN4#105 did not reach consensus on SIB1 signalling of CBW configuration and channel raster issues [3].
As there has been neither a common understanding on the legacy UE behaviors nor on possible modifications (or additions) in Rel-18 regarding the above contentious issues, we have proposed a way-forward such that each company provides its understanding by filling in the questionnaire [4]. Once answers to the questionnaire are provided in RAN4#106, we can have a common ground to identify what clarifications are needed in legacy releases and which methods can be feasible in a future 3GPP release.  
Since RAN4#106 is the last WG meeting before the currently scheduled completion of the SI, we propose the TR revision to reflect the discussion we had about the above open issues. The text proposal can be further updated during the RAN4#106 meeting depending on the consensus on the legacy UE behaviors and the possible modifications in a future 3GPP release. 
In this contribution, we discuss some key points on the method based on “Larger Channel BW than licensed BW” and provide a text proposal for that.

Discussion
In TR 38.844 section 6.1.2, two signalling methods for utilizing Larger Channel BW are described. The method described in section 6.1.2.1 has issues to support the legacy UEs. If the SIB1 BW is configured wider than the licensed BW, legacy UEs are not required to meet regulatory emission limits outside of the licensed bandwidth as they do not know where the licensed BW is located. Therefore, the following note has been added in section 6.1.1 so that UE in uplink only uses BW smaller than the licensed BW.
NOTE:	The UE UL channel bandwidth is assumed to be the next-smaller channel bandwidth (in MHz) in this study.
Legacy UEs' maximum UL channel BW is signalled by the UL carrierBandwidth in SIB1 (rather than the initial UL BWP). Thus, UE needs to support asymmetric UL and DL channel bandwidth; DL BW is wider than the licensed BW as indicated in SIB1 and UL BW is the next smaller BW within the licensed BW. However, the needed asymmetric channel bandwidth combination sets are not defined for the combinations of bands and irregular BWs requested in table 4-1 of the TR 38.844 and they are not mandatory for UEs to support. To ensure that legacy UEs can correctly use the cell (cf. the SI objective 8), the SIB1 signalling must use a symmetric channel BW combination, and it must be based on the note quoted above, i.e. the next smaller channel BW as proposed in the TR's section 6.1.2.2. This means that the signalling method in the TR's section 6.1.2.1 is outdated and can even be removed. 
The BW reconfiguration via UE dedicated signalling will result in non 100 kHz channel raster when both odd and even number of PRBs are used in SIB1 BW and UE specific channel BW (which is true of the operators' requested irregular BW cases in the TR's table 4-1). Therefore, to provide a general solution to use the Larger Channel BW method, the channel raster would have not to be restricted to 100 kHz to allow a UE specific channel BW reconfiguration to the larger channel BW in the DL. Although it is still discussed in RAN4 if non 100 kHz raster can be supported by legacy UEs, we observe that it is not fully tested or guaranteed by some of UE/chipset vendors and thus it is not agreeable that all legacy UEs support it. Even if this is not supported by legacy UEs today, this restriction should be removed for future UEs in order to support irregular BWs with the maximum possible spectrum utilization for any of the proposed methods (i.e., not only limited to Larger Channel BW method). Additionally, to enable a UE specific reconfiguration to a larger DL channel BW, also an increase of the resource grid (compared with the carrierBandwidth in SIB1) would have to be allowed. New UEs with the corresponding capability signalling would be needed to support the method according to the TR's section 6.1.2.2.
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.
With the SIB1 signalling according to TR 38.844 section 6.1.2.2, all legacy UEs would be able to operate in the same next smaller channel BW in DL and UL. Hence the legacy UEs would not cause a new ACI or blocking problem. For new UEs, RAN4 can and should require the same ACS and blocking performance as legacy UEs must fulfil (which may need an interpolation between the existing BWs). This will avoid substantial changes in the network planning, increased call drop rates or throughput reduction due to ACI/blocking. As an input to the comparison of the methods, the spectrum utilization in TR 38.844 table 6.1.1-1 needs to be double-checked and updated where necessary to achieve the ACS/blocking requirements. 

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.

We discussed the issue of the enhanced RedCap feature if only the legacy 100 kHz channel raster is supported in section 2.2 of [5]. Since a PRB grid aligned UE specific channel BW for Rel-18 enhanced RedCap UEs supporting only 5 MHz cannot be on the 100 kHz channel raster if the SIB1 carrierBandwidth has an even number of PRBs, the channel raster requirement must be reconsidered in Rel-18. Proposal 1 can prevent this issue so it should be generally agreed, not only for helping irregular BW.
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.
Summary
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.
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Text Proposal to 38.844 v0.0.9

<Start of Changes>
6.1.2.1	Method using Next larger channel bandwidth is broadcast in SIB1
The gNB broadcasts the DL carrier bandwidth and the bandwidth of the initial BWP (BWP#0) in SIB1. For the 7MHz allocation, SIB1 can indicate DL next larger standard channel bandwidth, i.e. 10 MHz, and that the initial DL BWP can be set to 5 MHz:
-	SIB1-> servingCellConfigCommon-> downlinkConfigCommon-> frequencyInfoDL-> scs-SpecificCarrierList-> carrierBandwidth = 52 PRBs / subcarrierSpacing = 15 kHz
-	SIB1-> servingCellConfigCommon-> downlinkConfigCommon-> initialDownlinkBWP-> genericParameters-> locationAndBandwidth = 25 PRBs
Once the UE established the RRC connection, the gNB can account for the UE capabilities and re-configure the UE accordingly. At this point the gNB may override the carrier bandwidth value that the UE obtained from SIB1 and configure a dedicated BWP with a bandwidth that differs from the bandwidth of BWP#0. gNB may configure a larger bandwidth part that will cover the whole 7MHz allocation. 
-	ServingCellConfig-> downlinkChannelBW-PerSCS-List-> carrierBandwidth = 52 PRBs, subcarrierSpacing = 15 kHz
-	ServingCellConfig-> downlinkBWP-ToAddModList-> bwp-Common-> genericParameters-> locationAndBandwidth = TBD PRBs 
Another example of interest to some operators is 5 MHz at the bottom of  n12 being shared with 6 MHz at the bottom of n85. The details can be found in Annex A.  
NOTE:	For uplinkChannelBW-PerSCS-List and scs-SpecificCarrierList symmetric operation bands with fixed duplex distance and asymmetric UL/DL channel bandwidth is band specific aspect which is defined in TS 38.101-1 and TS 38.101-2.  Bands which utilize the wider channel bandwidth approach for the irregular bandwidths may need to be adopted for this aspect. 
This method requires
- the next smaller channel bandwidth in the uplink to meet the regulator emissions requirement and
- the UE specific channel BW not on 100 kHz raster to allow for a PRB grid alignment with SIB1 in the use cases in Table 4-1.
Therefore, this method does not generally work for the legacy UEs that do not support asymmetric channel bandwidth or channel raster not on 100 kHz. New UEs in a future 3GPP release are required. Legacy UE may not even be able to connect to this cell and this is not aligned with the SI objective 8 [2].

6.1.2.2	Method using Next smaller channel bandwidth is broadcast in SIB1
The gNB broadcasts the DL carrier bandwidth and the bandwidth of the initial BWP (BWP#0) in SIB1. For the 7MHz allocation, SIB1 can indicate DL next smaller standard channel bandwidth, i.e., 5 MHz, and that the initial DL BWP can be set to 25PRBs:
-	SIB1-> servingCellConfigCommon-> downlinkConfigCommon-> frequencyInfoDL-> scs-SpecificCarrierList-> carrierBandwidth = 25 PRBs / subcarrierSpacing = 15 kHz
-	SIB1-> servingCellConfigCommon-> downlinkConfigCommon-> initialDownlinkBWP-> genericParameters-> locationAndBandwidth = 25 PRBs
Once the UE established the RRC connection, the gNB can account for the UE capabilities and re-configure the UE accordingly. At this point the gNB will override the carrier bandwidth value that the UE obtained from SIB1 and configure a dedicated BWP with a bandwidth that differs from the bandwidth of BWP#0. For the 7MHz allocation, gNB will override the SIB1 channel bandwidth by 10MHz and configure a larger BWP that will cover the whole 7MHz irregular channel. 
-	ServingCellConfig-> downlinkChannelBW-PerSCS-List-> carrierBandwidth = 52 PRBs, subcarrierSpacing = 15 kHz
-	ServingCellConfig-> downlinkBWP-ToAddModList-> bwp-Common-> genericParameters->locationAndBandwidth = TBD PRBs
It should be noted that BWPs of sizes different from the already defined channel bandwidths are not currently tested within the RAN4 defined requirements. As such, UE behaviour under such configuration is not verified by RAN4 requirements.
The above configuration doesn’t consider the PRB grid alignment between SIB1 channel bandwidth and UE configured channel bandwidth based on the 100 kHz channel raster. 
This method requires an extension of the resource grid signalled in SIB1 and a UE specific CBW that, for PRB alignment, is not on the 100 kHz channel raster. These aspects as well as the support of the needed asymmetric channel BW combinations require new UEs in a future release. The legacy UEs can only work on the next smaller channel bandwidth that is broadcasted in SIB1.
<Next Changes>

[bookmark: _Hlk95310610]6.3.1	Larger Channel BW than licensed BW
UE needs to support the asymmetric bandwidth combinations where UL CBW is SmallerCBW and DL CBW is WiderCBW. The asymmetric UL and DL channel bandwidth combination set should be specified in the specification TS 38.101-1. Although no new UE channel filters will be needed, the UEs' DL will have to meet the ACS/blocking requirements also with new combinations of guard band size and transmission BW configuration.

<Next Changes>

6.5.1	Larger Channel BW than licensed BW
For TDD bands RAN1 requires that the active UL and DL BWP pair must have the same centre frequency.
In the UE specific channel BW signalling, new UEs for the Larger Channel BW method must support an extension of the resource grid signalled earlier in SIB1. RAN2 specification impact includes the introduction of a corresponding UE capability.

<Next Changes>

6.6.1		Larger Channel BW than licensed BW
Legacy UEs may not be able to connect to a cell configured according to section 6.1.2.1. In a cell configured according to section 6.1.2.2, all legacy UEs can only use the same next smaller channel BW in DL and UL.

<Next Changes>

6.7.1		Larger Channel BW than licensed BW
UE asymmetric bandwidth combinations for the corresponding spectrum scenarios are needed, handled on band by band basis or by generic requirement.
Further specification impact includes at least the following:
• UE specific CBWs that need not be on the 100 kHz raster
• Transmission bandwidth configurations (spectrum utilization) and minimum guard band sizes
• Extension of today's TX requirements (such as ACLR) to the irregular BWs for gNBs
• Extension of today's RX requirements to the irregular BWs at least for UEs (use of FRCs, sensitivity, max. input level, ACS, blocking, spurious response, wide band intermodulation)
An optional but useful specification change would be a possibility to place a carrierBandwidth in a way that it only partly overlaps with the operating band (contrary to the current NOTE 1 in TS 38.101-1 table 5.4.2.3-1).

<End of Changes>





