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1. Overall Description:
RAN1 would like to thank RAN4 on the “LS on specification impact for methods on efficient utilization of licensed spectrum that is not aligned with existing NR channel bandwidths” in R1-2108700/R4-2114751.

RAN1 responses on the questions RAN4 asked are provided below

· For the wider CBW:
· clarify if there is any limitation for the UL carrier positions (not just BWP positions) legacy UEs support for uplinkChannelBW-PerSCS-List and scs-SpecificCarrierList in symmetric operating bands with a fixed duplex distance and asymmetric UL/DL channel bandwidth.
· Draft RAN1 response:
· RAN1 specifications do not use uplinkChannelBW-PerSCS nor downlinkChannelBW-PerSCS IE.
· There is a limitation for UL and DL BWP to have the same center frequency in unpaired spectrum (i.e. TDD) defined in TS38.213, while there is no requirement for the UL and DL BWPs to be of the same size. 
· [bookmark: _Hlk83979820]There are no limitations to the carrier positions (including no restriction on the duplex distance for paired spectrum, i.e. FDD) in RAN1 specifications, as long as the requirement for the same BWP center frequency for TDD can be satisfied. 
· The maximum carrier bandwidth (and thus also the BWP bandwidth) is limited by the maximum number of 275 PRBs on one carrier.
· The minimum carrier bandwidth (and thus also the BWP bandwidth) is limited by CORESET0 to 24 PRBs, if one is present, and by SSB to 20 PRBs, if one is present.
· [bookmark: _Hlk83979827]RAN1 defines the granularity for carrier bandwidth (and also BWP bandwidth) of one PRB, even though it is RAN1’s understanding that RAN2 (38.331) and RAN4 (38.101) set additional constraints to the possible carrier bandwidths. 

· confirm UE behaviour if it is possible to configure a carrier that is not fully contained in the NR band, i.e. the carrier can extend beyond the low edge of the band and/or the high edge of the band?
· Draft RAN1 response:
· RAN1 specifications don’t recognize a concept of a band. The need to place a carrier inside a band originates from RAN4 specifications.
 
· For the overlapping CBWs from network perspective (one cell approach):
· clarify whether a single SSB and CORESET (e.g. for cases where irregular BWs >10 MHz where a 4.28 MHz wide initial BWP can be in the common frequency range), can be used to configure UEs with different channel BWs on different parts of the BS channel.  
· Draft RAN1 response: 
· The SSB raster is originating from RAN4 definitions and RAN1 doesn’t place any additional restrictions on the frequency location of the SSB.
· RAN1 specifications do not differentiate “regular” and “irregular” BWs, and the specifications support UEs with differently sized BWP on the same carrier BW that are using the same SSB and CORESET.

· clarify whether two time staggered SSBs and CORESET#0 on the same frequency (when the frequency separation is not enough to send them simultaneously at the same time and thus time staggering is needed) are supported in RAN1/2 specifications so that UEs configured with left and right channels of the next smaller regular size can track their own time staggered SSB and CORESET#0. 
· Draft RAN1 response: 
· From RAN1 perspective the two SSB/CORESET0s would be independent of each other as they belong to different cells, and the setup of the two cells would have to guarantee that the two SSB/CORESET0s won’t overlap in the same REs. This is possible by offsetting the frame timing, or if the same frame timing is desired, use at most half of the maximum number of SSBs in each channel and achieve SSB time multiplexing. It is possible to configure a single-symbol CORESET0 with SearchSpace0 in different symbols for the two cells to achieve TDM.

· For the overlapping CBWs from UE perspective (two cell approach / CA approach):
· if two different Bandwidth Parts for the UE are overlapping, and both contain a subset of CSI-RS resources that are mapped to the same subset of overlapping RBs for the same UE, please clarify how does UE report CSI for the overlapped part, e.g. does UE report CSI for each cell separately, or just once for the overlapping part, or something else?
· Draft RAN1 response:
· CSI measurement and reporting is per cell, and if the reporting is configured for the two cells, then the UE would be expected to provide a report, including the overlapped part, separately for the two cells.

· clarify how PDCCH reception in overlapped CA when PCell and SCell PDCCH resources partially overlap and whether there are any impacts to cross-carrier scheduling
· Draft RAN1 response:
· If the network configures overlapping CORESETs for the two carriers, then the PDCCH scheduler(s) should ensure that when the two cells send PDCCHs on the overlapping CORESETs, then there are no overlapping REs on the two PDCCHs transmitted. This would require joint PDCCH scheduler, or the PDCCH schedulers of the two carriers to co-operate.
· In case of cross-carrier scheduling, it could be possible to transmit PDCCH on one of the two carriers to schedule both carriers, and avoid PDCCH on the other carrier completely.

· For the overlapping CBWs from UE perspective (one cell approach):
· Is it possible to configure the UE with a dedicated carrierBandwidth in the ServingCellConfig that is wider than/partially outside the carrierBandwidth configured in SIB1?
· Draft RAN1 response:
· RAN1 specifications are agnostic to the message in which the carrierBandwidth is provided.

· Clarify for equalization purposes in the DL, does the BS need to know the split between the subset of PRBs from a main RF carrier versus PRBs from an additional RF carrier are received on different channel/antenna before combining. If pre-coding assumes all PRBs experience the same channel/antenna, is signalling required so that BS pre-coding can account for the path differences of main carrier PRBs and additional carrier PRBs.
· Draft RAN1 response:
· The receiver knows where the receiver’s RF frequency-discontinuity lies and knows not to interpolate the channel estimate across the boundary. There is no need for the transmitter to know this. 


2. Actions:
To RAN4: RAN1 respectfully asks RAN4 to take the RAN1 responses in this LS into account in their further work.

3. Date of Next TSG WG RAN1 Meetings:
TSG-RAN1 Meeting#107-e	11-19 Nov 2021							E-meeting
TSG-RAN1 Meeting#107bis-e	17-25 Jan 2022							E-meeting
TSG-RAN1 Meeting#108-e	21 Feb – 03 Mar 2022					E-meeting
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