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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: OLE_LINK13]RAN4 is currently studying candidate methods on efficient utilization of licensed spectrum that is not aligned with existing NR channel bandwidths. In RAN4#100-e meeting, it has identified four methods as captured in the LS [1]. Below we provide some general considerations, along with our analysis to the questions for each candidate method, from RAN1 perspective, in response to the LS requests to provide information if each studied method is compatible with RAN1/RAN2 specifications and in particular to clarify/confirm.
[bookmark: _Ref129681832]General considerations
The efficient utilization of licensed spectrum that is not aligned with existing NR channel bandwidths is being studied in RAN4. Our understanding is that some level of specification impact (to other WGs) needs to be identified in order to help RAN4 to decide which approach to select, thus, we provide our analysis based on existing specification from RAN1 perspective with a response of “whether or not” for the questions. It should be therefore understood that the compatibility of each approach would depend on the possible specification update for RAN1, and in either case, minimized RAN1 specification would be preferred. 

Response for each candidate method
On the wider CBW
The questions are given as below:
	1) For the wider CBW:
a. 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.
b. 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? 



Regarding the question of 1)-a, the UL carrier positions configuration is obtained according the following as specified in [2]:
	<Irrelevant spec is omitted>
For uplink and downlink, the carrier bandwidth  for subcarrier spacing configuration  is given by the higher-layer parameter carrierBandwidth in the SCS-SpecificCarrier IE. The starting position  for subcarrier spacing configuration  is given by the higher-layer parameter offsetToCarrier in the SCS-SpecificCarrier IE.
The frequency location of a subcarrier refers to the center frequency of that subcarrier.
<Irrelevant spec is omitted>
For the uplink, the higher-layer parameter txDirectCurrentLocation in the UplinkTxDirectCurrentBWP IE indicates the location of the transmitter DC subcarrier in the uplink for each of the configured bandwidth parts, including whether the DC subcarrier location is offset by 7.5 kHz relative to the center of the indicated subcarrier or not. Values in the range 0 – 3299 represent the number of the DC subcarrier, the value 3300 indicates that the DC subcarrier is located outside the resource grid, and the value 3301 indicates that the position of the DC subcarrier in the uplink is undetermined.
<Irrelevant spec is omitted>



Thus, the possible UL carrier positions including location of Tx-DC subcarrier should meet the possible values resulted from the related higher-layer parameters.
A BWP position should be within the configured carrier in order to meet the following specification:
	<Irrelevant spec is omitted>


A bandwidth part is a subset of contiguous common resource blocks defined in clause 4.4.4.3 for a given numerology  in bandwidth part  on a given carrier. The starting position  and the number of resource blocks  in a bandwidth part shall fulfil  and , respectively.
<Irrelevant spec is omitted>



Regarding the question of 1)-b, the UE behavior is not determined if the carrier contains resources outside an NR band. 
Observation 1: There is RAN1 limitation on the possible UL carrier/BWP positions. The UE behavior on carrier (partially) outside an NR band is undetermined.

On the overlapping CBWs from network perspective with one cell approach
The questions are given as below:
	2) For the overlapping CBWs from network perspective (one cell approach):
a. 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.  
b. 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. 



Regarding question 2)-a, it would be possible from network perspective to use a single SSB and CORESET to configure the UE with different channel BWs on different parts of the BS channel. However, it also implies that the configuration in SIB1 needs to be re-configured with dedicated signaling in order for UE to use each different part respectively, and the UE will also only be able to use the configured part of the BS channel that is validated by the (re-)configuration.
Regarding question 2)-b, it would be up to network implementation to configure two TDMed SSBs and associated CORESET#0, while a given UE would only be possible to use one of the SSBs that is detected and selected, so does the associated CORESET#0 and the associated channel BW configuration. 
	<Unrelated spec is omitted>
A UE can be provided per serving cell by ssb-periodicityServingCell a periodicity of the half frames for reception of the SS/PBCH blocks for the serving cell. If the UE is not configured a periodicity of the half frames for receptions of the SS/PBCH blocks, the UE assumes a periodicity of a half frame. A UE assumes that the periodicity is same for all SS/PBCH blocks in the serving cell.
<Unrelated spec is omitted>



Observation 2: Using one or two SSB(s) and associated CORESET(#0) to configure a given UE to use a respective part of the BS channel is possible from network point of view, while from UE perspective only the (re-)configuration associated with the applied SSB/CORESET is valid.

On the overlapping CBWs from UE perspective with two cell approach/CA approach
The questions are given as below:
	3) For the overlapping CBWs from UE perspective (two cell approach / CA approach):
a. 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?
b. 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



Regarding question 3)-a, the current specification allows a UE being configured with overlapping BWPs which could be mapped to the same subset of RBs for a same UE. A UE can report CSI for each BWP that is active at a time. This can be applicable as well then a UE needs to report a CSI for one cell at a time respectively. 
Regarding question 3)-b, the current specification also allows CORESETs overlapping for a BWP or among multiple BWPs. This can be applicable as well for the case of two carriers. 
For both cases, it is also possible for network not to configure use of overlapped BWPs or overlapped CORESETs from two carriers at the same time.
Observation 3: It is allowed in current specification to configure the UE to use one of the configured resource for CSI report or CORESETs for PDCCH reception at a time, or possible not to configure them overlapped.

On the overlapping CBWs from UE perspective with one cell approach
The questions are given as below:
	4) For the overlapping CBWs from UE perspective (one cell approach):
a. 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?
b. 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.



The response to question 4)-a is RAN2 expertise.
For the question 4)-b, the BS does not need to know the split if the UE implementation/capability is aligned between different split of RF carrier parts of the same cell.
Observation 4: The BS does not need to know the split if the UE implementation/capability is aligned between different split of RF carrier parts of the same cell.
Conclusion
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Based on the discussions, we have the following observations 
Observation 1: There is RAN1 limitation on the possible UL carrier/BWP positions. The UE behavior on carrier (partially) outside an NR band is undetermined.
Observation 2: Using one or two SSB(s) and associated CORESET(#0) to configure a given UE to use a respective part of the BS channel is possible from network point of view, while from UE perspective only the (re-)configuration associated with the applied SSB/CORESET is valid.
Observation 3: It is allowed in current specification to configure the UE to use one of the configured resource for CSI report or CORESETs for PDCCH reception at a time, or possible not to configure them overlapped.
Observation 4: The BS does not need to know the split if the UE implementation/capability is aligned between different split of RF carrier parts of the same cell.
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