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In RAN1#94bis, some agreements on BWP and resource pool were reached [1].
Agreements:
At least resource pool is supported for NR sidelink
Resource pool is a set of time and frequency resources that can be used for sidelink transmission and/or reception.
FFS whether a resource pool consists of contiguous resources in time and/or frequency.
A resource pool is inside the RF bandwidth of the UE.
FFS how gNB and other UEs know the RF bandwidth of the UE
FFS if BWP (if defined) can be used to in defining at least part of resource pool
FFS if the numerology of a resource pool is indicated as a part of (pre-)configuration for resource pool, carrier, band, or BWP (if defined)
UE assumes a single numerology in using a resource pool.
Multiple resource pools can be configured to a single UE in a given carrier.
FFS how to use multiple resource pools when (pre-)configured.
FFS BWP is supported for NR sidelink
FFS whether RAN1 can assume that at most one BWP is configured in a carrier from the system perspective.
It is RAN1 understanding that, in some cases, the entire system bandwidth is covered by a single BWP.
FFS the details of BWP configurations, including the possibility of restricting the number of BWPs
FFS whether BWP for TX and RX is separated or a common BWP applied to both TX and RX
There is at most one activated sidelink BWP for a UE in a given carrier as in the Uu case
Further study the feasibility, benefit, and impact of sidelink BWP switching
Aim to conclude in RAN1#95
Companies are encouraged to provide more analysis, including checking current Rel-15 specification regarding BWP related text
In this contribution, the benefits of supporting SL BWP are discussed. If SL BWP is not defined, RAN1 and RAN2 will face lots of repeated discussion and unnecessary specification changes merely to support basic functionalities that are well supported by BWP in Rel-15. Furthermore, SL BWP is not contradictory with resource pool, the two concepts complement each other nicely when resource pool(s) and all SL transmissions/receptions are defined within a BWP. Finally, open issues for resource pool and SL BWP in the above agreements are addressed in this contribution.
Motivations and benefits to support SL BWP
At the last meeting, resource pool and SL BWP were discussed. Resource pool and SL BWP can work together if resource pool(s) and all SL transmissions/receptions are defined within a BWP. Furthermore, there are strong motivation and significant benefits to support SL BWP:
· If SL BWP is not introduced, there will be a significant standardization effort to define resource pools, whereas reusing the existing BWP pools greatly simplifies the resource pools definition
· Coexistence of Uu and SL in a shared carrier is simplified
· RAN1/2 specifications support UE bandwidth lower than maximum NR system bandwidth 
· Different numerologies can be supported for different scenarios and services
Proposal 1: The sidelink framework is defined based on both SL BWP and resource pool. Resource pools are defined within a BWP, and the decisions taken in Rel-15 Uu work on configuration of parameters and definition of procedures in relation to BWP, e.g. BWP specific or common to BWPs, etc., are re-used for SL as much as possible.
Issues needing to be re-discussed and re-designed for SL if SL BWP is not introduced
Table 1 provides a summary of BWP functionalities in Rel-15. If SL BWP is not introduced, functionalities need to be re-discussed one by one again for  resource pools (RP) 	Concepts to discuss again at least include:
· Alt 1:  RP configuration, e.g. numerology, BW and center of the configured RP
· Alt 2: Configuration of a group of RPs, e.g. numerology, BW and center of the group of configured RP
· Alt 3: Active/inactive RP, e.g. numerology, BW and center of the active/inactive RP
· Alt 4: SL carrier, e.g. numerology, BW and center of the SL carrier
· Alt 5: Predefined or per band predefined rule, e.g. predefined numerology, BW and predefined location
Table 1 Preliminary list of issues need to be re-discussed and re-designed for SL if no SL BWP
	Rel-15 BWP functionalities
	Issues need to be re-discussed for SL if no SL BWP

	Numerology (38.211, 38.331)
SCS and CP are associated to a BWP
	Numerology associated with alt 1,2,4,5 are possible. Need to discuss pros and cons for each alternative.

	BW and location (38.211, 38.331)
BW: BW of configured BWPs
BW location: Center of configured BWPs
	BW and location associated with alt 1,2,4,5 are possible. Need to discuss pros and cons for each alternative.

	UL DC subcarrier (38.331 txDirectCurrentLocation)
Per UL BWP indication
	DC subcarrier associated with alt 1,2,4,5 are possible. Need to discuss pros and cons for each alternative.

	UL-DL configuration (38.213 section 11.1)
First semi-statically determined by cell-specific reference SCS (smallest SCS), then apply to configured SCS of a BWP with predefined rules
	UL-DL configuration per alt 1,2,4,5 are possible, need to discuss pros and cons. After decide which Alt, then need to re-discuss how to get reference SCS and predefined rules for SL slot configuration 

	SFI (38.213 section 11.1)
First determined by a reference BWP, then apply to other BWPs with predefined rules
	SFI per alt 1,2,4,5 are possible. Need to discuss pros and cons. After decide which alt, then need to re-discuss how to get reference and predefined rules for symbols for SL transmission

	HARQ-ACK codebook (38.213 section 9.1.2/9.1.3)
Only active BWP needs to be fed back 
	Alt 1,2,3,4,5 are possible for use to determine HARQ-ACK CB. Need to discuss pros and cons. After decide which alt, then redesign HARQ-ACK CB is needed.

	CSI measurement (38.214, 38.331)
Per BWP configured CSI-RS, measure and report CSI in an active BWP
	Alt 1,2,3,4,5 are possible for CSI-RS configuration and CSI measurement and report. Need to discuss pros and cons for each alternative.

	Scheduling and HARQ timing (38.214, 38.331) 
Timing table configured per BWP
	Timing per alt 1,2,4,5 are possible. Need to discuss pros and cons for each alternative. 

	UL Power control (38.213, 38.331)
Power control parameters per BWP configured. Power control is for the active BWP
	Alt 1,2,3,4,5 are possible for power control. 

	DMRS and PTRS (38.211, 38.331)
Per BWP configuration
	RS per alt 1,2,4,5 are possible. Need to discuss pros and cons for each alternative. 

	BWP-specific RRC parameters (38.331)
BWP-common and BWP-specific parameters
	BWP-specific RRC parameters may change to per alt 1,2,4,5. Need to discuss pros and cons for each BWP-specific RRC parameters.


Details are discussed below.
(1) Numerology
In NR Rel-15, the numerology including subcarrier spacing and cyclic prefix is configured per BWP, and BWP activation/de-activation mechanism is supported to determine transmitting/receiving numerology at a given time for a UE. For NR V2X, it was agreed that a UE is not required to transmit/receive sidelink transmissions using different SCSs simultaneously in a given carrier, thus which numerology is used to transmit/receive needs to be discussed. If without SL BWP, discussions on the numerology configuration and active numerology must be repeated in the context of resource pools, and several options will be discussed, e.g., numerology configuration per RP, per RP group, per carrier, or per band.
(2) UE BW and location
As discussed in Section 2.2, RAN1 should support flexible UE bandwidth capability. How the gNB and other UEs know the RF bandwidth of the UE needs to be specified. For instance, UEs with limited RF capability may switch their transmitting/receiving frequency region to achieve high resource utilization in the wideband carrier. In NR Rel-15, the transmitting/receiving bandwidth and location are defined by active BWP. If without SL BWP, these procedures have to be re-defined in the context of configured resource pool(s) and active resource pools, but it is not clear that any advantage will be derived from doing so instead of using the BWP concept. 
(3) UL DC subcarrier
In NR Rel-15, semi-static signaling or standard specified DC subcarrier location is discussed. Finally, it was agreed that an indicator is used to indicate the Tx DC subcarrier location for each numerology for DL and for each UL BWP for UL. For NR V2X, the Tx DC subcarrier location for SL is also required for groupcast and unicast to optimize the receiving UE implementation. If without SL BWP, discussions must be repeated in the context of resource pools, especially for the case of shared Tx chain between UL and SL for the shared carrier, since the Tx DC subcarrier for SL may be changed when the active UL BWP is switched.
(4) Frame structure
· UL-DL configuration



In NR Rel-15, flexible UL-DL configuration is supported. By cell-specific RRC, a semi-static TDD-UL-DL-Pattern is configured. For a UE, each slot in the pattern is applicable to  consecutive slots in the active DL BWP or the active UL BWP, where  and  are the SCS of the active BWP and reference configuration respectively. If without SL BWP, how to determine sidelink frame structure based on configured resource pools and associated numerologies need to be re-discussed, e.g., separate UL-DL configuration for each numerology or common UL-DL configuration for all configured numerologies.
· SFI
In addition to semi-static UL-DL configuration, NR Rel-15 also supports dynamic slot format indication. For the flexible slots in the TDD-UL-DL-Pattern, transmission direction can be overwritten by dynamic SFI for each UE. Dynamic SFI is based on UE-specific SFI table and reference SCS for each UE. For the interpretation of SFI table in one BWP, it depends on the reference SCS and configured SCS of the BWP. If without BWP, whether SFI configuration is per resource pool or per resource pool group or per carrier, and how to interpret SFI for resource pools need to be discussed. 
 (5) Scheduling
· HARQ-ACK codebook
It was agreed that sidelink HARQ feedback was supported for NR V2X. For sidelink reception, a UE may receive multiple transmissions in multiple resource pools simultaneously in a carrier. To reduce overhead, joint HARQ-ACK feedback for multiple resource pools may be supported. If without SL BWP, for semi-static HARQ codebook, the codebook should include bit fields for all the configured Rx pools in the carrier. With SL BWP, since a UE will not receive outside the active BWP, only resource pools in the active SL BWP need to be fed back, and the codebook size is much smaller than that without SL BWP. One example is given in Figure 1.
[image: ] 
[bookmark: _Ref528652283]Figure 1 HARQ codebook with and without SL BWP
· CSI measurement and report
In NR Rel-15, the CSI measurement and report setting is configured per BWP, and UE will measure CSI-RS resources within the active BWP. For NR sidelink, it was agreed that sidelink CSI could be considered. If without SL BWP, whether CSI measurement and report are per resource pool needs to be discussed. If it is per resource pool, measurement restriction and the CSI-related quantities also need to be discussed again.
· Scheduling and HARQ timing
For LTE V2X, time gap between initial transmission and retransmission is indicated in the sidelink control information. Considering the more flexible TDD DL-UL configuration of NR, the time gap should support more values. In NR Rel-15, time domain allocation table is configured for each BWP to support flexible scheduling and HARQ timing. If without SL BWP, discussions must be repeated in the context of resource pools, e.g. whether the time table is configured per resource pool or per numerology or per carrier.
(6) Power control
For NR Rel-15, three options of UL power control were discussed, including numerology specific parameters, cell-specific parameters and BWP specific parameters. It took a long time to determine that UL power control of PUSCH is associated with an active UL BWP, and parameters of power control are configured per BWP. 
Groupcast and unicast are supported for NR-V2X. Therefore, more functionalities may be supported for NR SL, e.g. closed loop power control. If without SL BWP, discussions of power control functionalities and parameters configuration will be repeated in the context of resource pools. Table 2 provides a summary of potential repeated discussions of power control functionalities for resource pool. Furthermore, if we simply replace BWP-specific parameters to RP-specific parameters, there will be some problems. For example, pathloss is estimated by the RS in the active DL BWP.  If the BWP is replaced by resource pool, RS for pathloss estimation should be configured in all resource pools, resulting in high overhead.
Table 2 Power control parameters
	TPC functionalities related to BWP in Rel-15
	Parameters per BWP
	Potential repeated discussion for resource pool

	TPC accumulation
	tpc-Accumulation
	How to accumulate TPC for resource pool

	TPC for grant free transmission
	p0-NominalWithoutGrant
	How to control the power of grant free transmission

	Base parameters of TPC
	p0-AlphaSets: p0, alpha
	How to configure per resource pool or cell

	Reference RS of TPC
	pathlossReferenceRS
	How to determine the reference RS

	TPC for MCS
	deltaMCS
	How to configure per resource pool or cell

	TPC for beam specific transmission associated SRI
	SRI-PUSCH-PowerControl
	How to control the power of beam specific transmission associated SRI 

	TPC for UCI on PUSCH
	UCI-OnPUSCH: betaOffsets , scaling
	How to control the power of UCI on PUSCH 



(7) RS
· DMRS
In LTE V2X, DMRS for PSSCH is similar to the PUSCH design but with a higher density. Otherwise, most PUSCH DMRS parameters are reused. For NR V2X, it is likely that a DMRS design will be partially reused. In NR Rel-15, DMRS for PUSCH is based on BWP framework. For instance,  DMRS configuration type and additional DMRS locations are configured per BWP. If without SL BWP, discussions must be repeated in the context of resource pools, e.g. whether DMRS configuration type or additional DMRS locations is per resource pool or per numerology or others. On the contrary, with SL BWP, we only need to change the term BWP in current specification to SL BWP for V2X.
· PT-RS
For NR V2X in high frequency bands, PT-RS is likely to be supported due to non-negligible phase noise.  In NR Rel-15, PT-RS is supported for PUSCH, and the parameters of PT-RS are configured per BWP. If without SL BWP, discussions must be repeated in the context of resource pools.
(8) RAN2 RRC
In NR Rel-15, it took a long time to discuss which parameters are BWP specific or BWP common [2]. If without SL BWP, these discussions will be repeated in the context of resource pools even though the parameters are the same. It will have to be discussed if a parameter is resource-pool specific, or common to multiple resource pools, and if so to which ones. In addition, any new SL parameters have to be decided on a similar basis. 
Furthermore, as discussed in our accompanying contribution [3], the introduction of SL BWP is beneficial to reduce the potential RAN2 standard work and reduce the RRC signalling size.
Observation 1: If BWP is not introduced for sidelink, RAN1 and RAN2 will have to standardize a lot of features already existing for BWP.

SL BWP for facilitating coexistence of Uu and SL in shared carrier
For the shared carrier case where the SL resources are located in the UL carrier, SL transmission (reception) will be confined within active BWP(s). In addition, since Uu and sidelink transmissions are different in terms of channel characteristics, Doppler spectrum, etc., the system must be flexible enough so that the Uu and SL BWPs can be different. NR may also support joint transmission of Uu and sidelink signals taking into account latency requirements for both Uu and SL.For instance, the UE may send both a PUCCH for Uu and a SL PSCCH/PSSCH at the same time.
For SL transmission, separate Tx chains and shared Tx chains between UL and SL Tx were discussed in LTE V2X. In NR V2X, as shown in Figure 2, the following three cases of RF capability for SL in the shared licensed carrier and dedicated NR carrier should be studied, as illustrated in Figure 2
· Case 1: UL Tx and SL Tx share one Tx RF chain in a shared licensed carrier
· Case 2: UL Tx and SL Tx use separate Tx RF chain in a shared licensed carrier
· Case 3: UL Tx and SL Tx use separate Tx RF chain in different carrier.
For Case 1, for simultaneous transmission of UL and SL, UL BWP and SL BWP should be configured within the bandwidth of the shared RF chain, one easy approach is configure SL BWP within the UL BWP; for TDM transmission of UL and SL, location of UL BWP and SL BWP could be flexibly configured, but the switching delay between UL BWP and SL BWP should be considered. If without SL BWP, for Case 1, when UL BWP is switched, it is not clear whether resource pool configured within BW of old UL BWP is still valid or not.
For Case 2 and Case 3, UL BWP and SL BWP can be independently configured. 
[image: ]
[bookmark: _Ref528652417]Figure 2 SL configuration and UL/SL Tx chain
For SL reception, in LTE the UE is required to have one Rx chain for PC5-based V2X in addition to one for Uu reception since downlink reception is on downlink spectrum and sidelink reception is on uplink spectrum. NR UEs should take this reception capability as a baseline: separated UE RX RF should be used for sidelink reception in addition to downlink reception, as shown in Figure 3.
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[bookmark: _Ref528652440]Figure 3 Separate DL Rx and SL Rx RF
Proposal 2: Support both shared and separated UE Tx RF between uplink and sidelink. 
Proposal 3: Separated UE Rx RF is assumed for sidelink Rx in addition to downlink Rx.
Observation 2: BWP can represent RF BW and introducing SL BWP can facilitate handling coexistence between Uu and sidelink.

SL BWP for supporting UE bandwidth less than maximum system bandwidth 
For NR sidelink, there are two options for the UE RF sidelink bandwidth capability:
· 	Option 1: RAN1 spec mandates all UEs to support maximum 100 MHz for FR1 and maximum 400 MHz for FR2 for sidelink 
· 	Option 2: RAN1 spec allows UE with flexible sidelink bandwidth capability, which can be less than maximum system bandwidth for FR1 and FR2 respectively
[image: ]
Figure 4 SL BWP in one carrier
For NR Uu in Rel-15, the RAN1 specifications allow UEs with flexible bandwidth capability. RAN4 and RAN plenary made the final decision on the UE bandwidth capability for each band for FR1 and FR2.
· For FR1: 100 MHz bandwidth capability is mandatory for all bands defined in TS 38.101-1 v15.0.0, FFS for new introduced bands
· For FR2: 200 MHz bandwidth capability is mandatory, and 400 MHz bandwidth capability is optional
There are several serious drawbacks if RAN1 requires all UEs to support the full bandwidth in both FRs:
· For FR2, all UEs need to support the maximum 400 MHz for sidelink, which cannot reuse Rel-15 implementations and will significantly increase the UE implementation cost and power consumption.
· Mandating UEs to support the maximum 100 MHz for FR1 and the maximum 400 MHz for FR2 will prevent UE vendors to reduce the implementation cost for different V2X deployments in different countries, such as V2V, V2P, V2I. Cost is always a very important factor for vehicle manufacturers. The maximum bandwidth requirement for V2X UE may restrict the applicability to different kinds of vehicle and scenarios.
· For Rel-14 LTE-V2X, a maximum 20 MHz carrier bandwidth/RF bandwidth is defined, and then carrier aggregation for sidelink is supported in Rel-15 LTE-V2X. Thus, RF capabilities of LTE vehicles may support different bandwidth, e.g. 20 MHz, 40 MHz, 60 MHz, and etc. For R16 NR-V2X, to reduce UE cost, existing LTE RF modules may be reused by vehicles.
Proposal 4: The RAN1 specifications should allow UEs to have flexible sidelink bandwidth capabilities, which can be less than maximum system bandwidth for both FR1 and FR2.
SL BWP for supporting different numerologies for different scenarios and services 
Having SL BWPs is also useful to support different numerologies for different scenarios and services. 
· Services: Different UEs may support different services. Furthermore, a UE may support multiple services for a given time duration.
· Speed: Different vehicle speed requirements up to 500km/h relative speed are considered.
· Range: A wide variety of ranges up to 1000m for V2X services are considered.
· Synchronization: Different synchronization sources and synchronization errors should be allowed.
In our companion contributions [4][5][6], we present link-level/system-level simulation results for the above four factors. Based on the simulation results, we draw the following observations:
· 60 kHz has significant performance gains over other numerology for URLLC like services since it has more transmission opportunities for a given latency budget
· 60 kHz has significant performance gains over other numerology for high speed scenarios thanks to lower ICI and lower DMRS overhead
·  60 kHz has performance gain over 30 kHz thanks to reduced in-band emission
· With large communication range and large synchronization error, 30 kHz NCP have performance gain over 60 kHz NCP thanks to the longer CP

[image: ]
Figure 5 Flexible numerology configuration for SL BWPs
Therefore, reuse the Rel-15 design: a SL BWP is configured with an associated numerology and different numerologies can be configured to a UE in one carrier
Proposal 5: Reuse the Rel-15 design: a SL BWP is configured with an associated numerology and different numerologies can be configured to different UEs or the same UE in one carrier.
Open issues for SL BWP
In this section, open issues for SL BWP in the last meeting are addressed here.
SL BWP configurations
In Rel-15 an initial BWP and up to 4 UE specific configured BWPs are supported. All UEs need to support the basic feature of one initial BWP and one UE specific configured BWP. The same mechanism should be reused for SL BWP basic configuration: one common SL BWP and at least one UE specific SL BWP.
The motivation for common SL BWP is to support broadcast/groupcast sidelink communication. Within the common SL BWP, one or more resource pools can be configured and all or a group of UEs can support to transmit and/or receive the broadcast service within the resource pools.
The motivations for UE specific SL BWP are to support unicast sidelink communication and to support UE flexible sidelink bandwidth capability. As discussed in section 2.4, in order to improve the performance for different scenarios and services, different numerologies should be supported. The UE specific SL BWP can be configured with an associated numerology considering the latency and reliability requirement of scenario and service for the UE. Then, the UE specific SL BWP can be configured within the UE bandwidth capability to support flexible bandwidth capability. If without UE specific SL BWP, only the common SL BWP with small BW could be used by all UEs, resulting in low resource utilization. 
Proposal 6: Reuse the Rel-15 BWP configuration mechanism for SL BWP basic configuration: one common SL BWP and one UE specific SL BWP.
Tx and Rx SL BWP
At the last meeting, it was FFS whether BWP for Tx and Rx were separated or a unified BWP applied to both Tx and Rx. The analysis and comparison for the two options are discussed.
· Option 1: Separate BWPs for Tx and Rx
· [bookmark: OLE_LINK4][bookmark: OLE_LINK5]Option 2: A unified BWP applied to both Tx and Rx
For option 1, since the Tx RF chain and Rx RF chain may have different bandwidths, using separate BWPs for Tx and Rx is an easy solution to match the different receiving capabilities. However, more specification work is needed. For instance, if the center of SL Tx and Rx BWPs are not aligned, discussions on active SL Tx and Rx BWPs pairing, and Rx to Tx / Tx to Rx transition time are required.
For option 2, SL BWP configuration is less flexible than option 1. The restriction is that a unified BWP should be configured within the minimum Tx and Rx RF bandwidth. Benefits are that the standardization effort is lowed, and that the UE implementation is simpler. Thus we slightly prefer option 2.
Proposal 7: A unified BWP applied to both Tx and Rx is supported.

Opens issues for resource pool
In this section, open issues for resource pool in the last meeting are addressed here.
Relationship between SL BWP and resource pool
For the relationship between SL-BWP and resource pool, there are two options:
· Resource pool(s) are defined within a BWP: for NR Uu, the Uu data and control channel resources are configured per BWP. For a unified NR design, the sidelink resource configuration, should also be done per SL-BWP. Within an active BWP, a UE can be (pre-) configured with multiple resource pools to transmit and receive as shown in Figure 6. 
[image: ]
[bookmark: _Ref528652773]Figure 6 Resource pools are confined within a SL BWP
· Resource pool(s) are not defined within a BWP: there can be two cases, 1) resource pools can straddle more than one BWP; 2) a resource pool fully contains BWP(s). In either case, only the parts of resource pools which are within the active SL BWP can be used for a UE to transmit or receive, as shown in Figure 7. This results in packets missed among UEs even in the same resource pool. On the other hand, in case that a resource pool contains BWP(s), a UE may be configured with multiple resources pool(s) to simultaneously transmit or receive SL, e.g. up to 16 Rx resource pools in LTE-V. This means UE may have a very large number of multiple BWPs being active at the same time, at least for reception purpose. 
[bookmark: _GoBack][image: ]
[bookmark: _Ref528652802]Figure 7 Resource pools are not confined within a BWP
In general, a V2X UE will be configured with more resource pools than BWPs. Resource pool selection for an active SL BWP should be determined. One simple approach is to configure the association of resource pool(s) and a SL BWP, and available resource pool(s) could be selected by the association when the SL BWP is active.
Another issue is the number of resource pools within a SL BWP.It depends on the SL transmission mode. For a gNB-scheduled transmission mode (NR SL mode-1), the transmission/reception within an SL BWP may be done with only one resource pool, i.e. resource pool is the same as the SL BWP. For a non-gNB scheduled transmission mode (NR SL mode-2), multiple resource pools may be configured to avoid resource conflicts. In addition, a common SL BWP can be configured for a group of UEs (or all UEs) where they can receive configuration signaling.
Proposal 8: For a UE, each configured resource pool is defined within a SL BWP in frequency domain, with the association of resource pools to BWPs configured by higher layers.
How to indicate a numerology to a resource pool
There are several options for how to indicate a numerology to a resource pool:
· Option 1:The numerology is explicitly associated with a resource pool once configured
· Option 2:The numerology of the resource pool is inherent from the numerology of SL BWP
· Option 3:The numerology is configured for all resource pools in one carrier
· Option 4:The numerology is predefined for all resource pools for one band
Option 1 is flexible, but does not take advantage of the BWPs. Option 2 is the simplest and is straightforward to specify. Option 3 has some issues: one issue is that when multiple services share the same carrier, they are required to use the same numerology. This is a significant loss of flexibility. Option 4 could be considered, but it is up to RAN4 to make the decision. 
From a RAN1 perspective, based on the above analysis, Option 2 is preferred.
Proposal 9: The numerology of the resource pool is inherent from the numerology of SL BWP.

How gNB and other UE know the UE RF BW and location 
There are several options for how gNB and other UE know the UE RF BW and location:
· Option 1: gNB and other UE know the UE RF BW and location by resource pool without SL BWP
· Option 2: gNB and other UE know the UE RF BW and location by SL BWP
For option 1, it was agreed that multiple resource pools can be configured to a single UE in a given carrier. For the UE with limited RF capability, it should report which resource pools are covered by the Tx and Rx RF chains. In addition, behaviour of the active resource pools also needs to be discussed, leading to much specification work. 
For option 2, BWP design in Rel-15 could be reused. For instance, there is at most one activated sidelink BWP for a UE in a given carrier. By the information of the active SL BWP, transmitting UE could know the Rx RF location of the receiving UE, and transmit sidelink data in the resource pools within the Rx RF region of the receiving UE.
Based to the above analyses, it is preferred that gNB and other UE know the UE RF BW and location by SL BWP.
Proposal 10: gNB and other UE know the UE RF BW and location by SL BWP configuration.

Conclusions
This contribution has provided our views on BWP and resource pool for NR V2X, and following 
Observation 1: If BWP is not introduced for sidelink, RAN1 and RAN2 will have to standardize a lot of features already existing for BWP.
Observation 2: BWP can represent RF BW and introducing SL BWP can facilitate handling coexistence between Uu and sidelink.
Proposal 1: The sidelink framework is defined based on both SL BWP and resource pool. Resource pools are defined within a BWP, and the decisions taken in Rel-15 Uu work on configuration of parameters and definition of procedures in relation to BWP, e.g. BWP specific or common to BWPs, etc., are re-used for SL as much as possible.
Proposal 2: Support both shared and separated UE Tx RF between uplink and sidelink. 
Proposal 3: Separated UE Rx RF is assumed for sidelink Rx in addition to downlink Rx.
Proposal 4: The RAN1 specifications should allow UEs to have flexible sidelink bandwidth capabilities, which can be less than maximum system bandwidth for both FR1 and FR2.
Proposal 5: Reuse the Rel-15 design: a SL BWP is configured with an associated numerology and different numerologies can be configured to different UEs or the same UE in one carrier.
Proposal 6: Reuse the Rel-15 BWP configuration mechanism for SL BWP basic configuration: one common SL BWP and one UE specific SL BWP.
Proposal 7: A unified BWP applied to both Tx and Rx is supported.
Proposal 8: For a UE, each configured resource pool is defined within a SL BWP in frequency domain, with the association of resource pools to BWPs configured by higher layers.
Proposal 9: The numerology of the resource pool is inherent from the numerology of SL BWP.
Proposal 10: gNB and other UE know the UE RF BW and location by SL BWP configuration.
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