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In RAN1#95, a number of agreements on SL BWP and resource pools were made:
Agreements:
· BWP is defined for NR sidelink.
· In a licensed carrier, SL BWP is defined separately from BWP for Uu from the specification perspective.
· FFS the relation with Uu BWP.
· The same SL BWP is used for both Tx and Rx.
· Each resource pool is (pre)configured within a SL BWP. 
· Only one SL BWP is (pre)configured for RRC idle or out of coverage NR V2X UEs in a carrier. 
· For RRC connected UEs, only one SL BWP is active in a carrier. No signalling is exchanged in sidelink for activation and deactivation of SL BWP.
· Working assumption: only one SL BWP is configured in a carrier for a NR V2X UE
· Revisit in the next meeting if significant issues are found
· Numerology is a part of SL BWP configuration. 
Note: This does not intend to make restriction in designing the sidelink aspects related to SL BWP.
Note: This does not preclude the possibility where a NR V2X UE uses a Tx RF bandwidth the same as or different than the SL BWP.
In this contribution, SL BWP configuration and operation for NR V2X sidelink are discussed.
Discussion
SL BWP configuration
In this section, the following two issues of SL BWP configuration are discussed.
· Relation between UL BWP and SL BWP in shared carrier 
· Relation between SL BWP and RF bandwidth
Relation between UL BWP and SL BWP in shared carrier
At the last meeting, it was agreed that in a licensed carrier, SL BWP is defined separately from BWP for Uu from the specification perspective with an FFS on the relation with Uu BWP. For relationship between UL BWP and SL BWP in shared carrier, three options are possible:
· Option 1: SL BWP is configured within UL BWP.
· Option 2: UL BWP is configured within SL BWP.
· Option 3: SL BWP and UL BWP are independently configured.
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[bookmark: OLE_LINK45][bookmark: OLE_LINK46]Figure 1 Option 1 of the relationship between SL BWP and UL BWP.
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Figure 2 Option 2 of the relationship between SL BWP and UL BWP
For option 1, since there are multiple UL BWPs (at most four) in NR Uu with possible dynamic switching, option 1 effectively prevents any UL BWP switching since there is only one configured SL BWP and no dynamic SL BWP switching. For example, a UE can be configured with two UL BWPs with no overlapping region of all UL BWPs as shown in Figure 1.  SL BWP is initially configured within one UL BWP (UL BWP 1). If the active UL BWP is changed dynamically, e.g. change from UL BWP 1 to UL BWP 0, the SL BWP will not be within the active UL BWP. One solution is to have all configured UL BWPs having an overlapping region where the SL BWP can be located. This restricts configurations for NR Uu. Another possible solution is that UL BWP is not switched dynamically. However, this restriction will affect the UL BWP operation of NR Uu and cause backward compatibility issue. Therefore, option 1 is not a reasonable scheme.
[bookmark: OLE_LINK41][bookmark: OLE_LINK42]For option 2, the problem is similar as option 1, the relationship will not be satisfied when the active UL BWP is switched dynamically as shown in Figure 2. One solution is the SL BWP includes all configured UL BWPs. However, the maximum bandwidth of SL BWP is restricted by UE’s bandwidth capability. For example, if a UE is configured with two UL BWPs and the bandwidth of each UL BWP is 200 MHz and UE’s bandwidth capability is 200 MHz, UE will not support a SL BWP with 400 MHz bandwidth. Therefore, option 2 is also not a good scheme.
Observation 1: To require that SL BWP is configured within UL BWP, or UL BWP is configured within SL BWP will cause UL/SL BWP configuration restrictions, and affect the UL BWP operation.
For option 3, there is no relationship between UL BWP and SL BWP. How to configure the SL BWP and UL BWP is left to the gNB implementation. For example, the gNB can configure UL BWP and SL BWP to ensure the UL BWP and one or multiple resource pool(s) are within UE’s RF bandwidth. The bandwidth of SL BWP can be fully/partially/non-overlapped with the bandwidth of UL BWP. This option can be realized without configuration restriction and impact on UL BWP operation.
According to the above analysis, consideration of configuration flexibility and impact for UL BWP operation, option 3 is preferred. We propose that SL BWP and UL BWP are independently configured. 
Proposal 1: SL BWP and UL BWP are independently configured, and gNB implementation is assumed to ensure the UL BWP and one or multiple resource pool(s) are within the UE’s RF bandwidth.
Relation between SL BWP and RF bandwidth
All SL transmissions/receptions should take place within the SL BWP for a UE. The sidelink Tx and Rx bandwidth capabilities may be similar to or quite different from the Uu equivalents. Correspondingly, as shown in Figure 3, two options for SL BWP configuration can be considered:
· Option 1: The SL BWP bandwidth is smaller than or equal to the minimum of the Tx and Rx RF bandwidth capability
· Option 2: The SL BWP bandwidth is smaller than or equal to Rx RF bandwidth capability and can be larger than Tx RF bandwidth capability.
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Figure 3 SL BWP configuration of Tx RF bandwidth and Rx RF bandwidth
For option 1, the UE can transmit or receive the sidelink signal in the bandwidth of SL BWP. Any resource pools within SL BWP can potentially be used as available resources for sidelink transmission or reception. For option 2, the bandwidth of SL BWP can be larger than UE’s Tx RF bandwidth. In this case, restrictions on the Tx resource pools configuration are needed, e.g. Tx resource pools can only be configured within the Tx RF bandwidth in the SL BWP. While both options can work, option 1 appears simpler, thus is slightly preferred.
Proposal 2: The SL BWP bandwidth is smaller than or equal to the minimum of the SL TX and SL RX RF bandwidth.
SL BWP operation 
Based on the above SL BWP configuration, the SL BWP operation procedures are discussed in this section.
Cell specific, dedicated and pre-configured SL BWP
In the last meeting, it was agreed that only one SL BWP is (pre)configured for RRC idle or out of coverage NR V2X UEs in a carrier. For RRC connected UEs, only one SL BWP is active in a carrier. With the working assumption, only one SL BWP is configured in a carrier for a NR V2X UE [2]. In this section, the determination of the UE SL BWP is discussed for out of coverage UEs and in coverage UEs.
SL BWP for out of coverage UEs
Similar as for LTE, the resource pools can be configured by pre-configured/SIB/UE specific RRC signaling. For out of coverage UEs, RRC signaling cannot be received, thus preconfiguration is used to configure the SL BWP and Tx/Rx resource pool(s). Therefore, pre-configured SL BWP which is configured by pre-configured signaling must be supported.
SL BWP for in coverage UEs
For in coverage UEs, UE states could be idle mode or connected mode. For idle UEs, cell specific SL BWP and related resource pools that are configured by SIB can be used, and the bandwidth of cell specific SL BWP should be supported by all NR V2X UEs. For RRC connected UEs, if there is no SL BWP reconfiguration by UE-specific RRC signaling, the cell specific SL BWP is used.
In order to improve the performance for different scenarios and services, multiple numerologies are supported in NR V2X. For different latency and reliability requirements of scenarios and services for the UE, numerology for SL transmission should be flexibly configured. Thus, UE-specific RRC signaling for reconfiguring SL BWP is required, i.e. dedicated SL BWP configured by UE-specific RRC signaling should be supported in NR V2X.
Proposal 3: Define pre-configured SL BWP, cell specific SL BWP, and dedicated SL BWP in NR V2X.
· Pre-configured SL BWP is used by out of coverage UEs.
· Cell specific SL BWP or dedicated SL BWP is used by in coverage UEs.
How gNB and other UEs know the UE RF BW and location
Before unicast and groupcast transmission, exchange of resource/RF bandwidth information between transmission UE and reception UE is needed. Otherwise, only pre-configured or common frequency region could be utilized for SL transmission, which is clearly suboptimal in terms of resource utilization In order to improve the performance of NR sidelink, the UE RF bandwidth capability and location should be known for gNB/other UEs. Then gNB/UEs can determine the resources to use and whether RF retuning/resource reconfiguration for unicast/groupcast communication is needed.
Proposal 4: UE RF capability and location are known by gNB/other UE at least for unicast and groupcast.
If the transmitter UE is an out of coverage UE, the unicast/groupcast must be transmitted in the pre-configured BWP. If the transmitter UE is an in coverage UE, the transmitter UE must know the available Tx resource pool(s), which is overlapped with the receiver UE’s SL BWP. There are two possibilities
· [bookmark: OLE_LINK145][bookmark: OLE_LINK146][bookmark: OLE_LINK147][bookmark: OLE_LINK148][bookmark: OLE_LINK149]Option 1: Information exchange between transmitting UE and receiving UE
· Option 2: gNB informs the transmitting UE of the receiving UE capabilities
Option 1 should be supported for a mode 2 UE since for this mode, transmission does not involve the gNB. On the other hand, option 2 appears more suitable for mode-1 UEs. Consequently, both options should be supported. 
Proposal 5: The transmitting UE can determine the available resource pool for sidelink transmission either from a gNB indication or from information exchange between the transmitter UE and receiving UE.
Conclusions
This contribution has provided our views on SL BWP configuration and SL BWP operation for NR V2X:
Observation 1: To require that SL BWP is configured within UL BWP, or UL BWP is configured within SL BWP will cause UL/SL BWP configuration restrictions, and affect the UL BWP operation.
Proposal 1: SL BWP and UL BWP are independently configured, and gNB implementation is assumed to ensure the UL BWP and one or multiple resource pool(s) are within the UE’s RF bandwidth.
Proposal 2: The SL BWP bandwidth is smaller than or equal to the minimum of the SL TX and SL RX RF bandwidth.
[bookmark: _GoBack]Proposal 3: Define pre-configured SL BWP, cell specific SL BWP, and dedicated SL BWP in NR V2X.
· Pre-configured SL BWP is used by out of coverage UEs.
· Cell specific SL BWP or dedicated SL BWP is used by in coverage UEs.
Proposal 4: UE RF capability and location are known by gNB/other UE at least for unicast and groupcast.
Proposal 5: The transmitting UE can determine the available resource pool for sidelink transmission either from a gNB indication or from information exchange between the transmitter UE and receiving UE.
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