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1   Introduction
In RAN1#94bis, some agreements on BWP and resource pools are achieved for NR sidelink design [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 to support SL BWPs are discussed from RAN2 perspective and relationship between SL BWP and resource pools are also discussed for NR V2X sidelink. 

2   Discussion 
In RAN1 #94bis meeting it was agreed that UE can be configured with multiple resource pools in a given carrier and one resource pool uses a single numerology. Based on this assumption, it is possible that the resource pools configured to the UE can be categorized into different parts from the perspective of their numerologies. For example, the UE is configured with 4 resource pools and two of them use same numerology, e.g., 15 kHz SCS, and the other two use a different numerology, e.g., 60 kHz SCS. Based on the existing LTE V2X RRC design, these 4 resource pools will be configured separately as following:
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From the perspective of IE design, it is beneficial to categorize the resource pools based on the configured numerology, i.e., the resource pool with same numerology can be configured together with one generic numerology configuration. The example design can be as following:
NR V2X resource pool configuration
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Observation 1: It is beneficial to reduce the RRC message size to categorize the resource pool configuration based on the configured numerology.
In addition, some other agreements which are related to the numerology were achieved in last RAN1 meeting:

Agreements:

· NR sidelink supports the SCSs supported by Uu in a given frequency range, i.e., {15, 30, 60 kHz} in FR1 and {60, 120 kHz} in FR2.

· FFS the supported CP length
· Baseline is that a UE is not required to receive sidelink transmissions using different SCSs simultaneously in a given carrier.
· FFS if this applies to sidelink synchronization signals/channels
· Baseline is that a UE is not required to transmit sidelink transmissions using different SCSs simultaneously in a given carrier.
· FFS if this applies to sidelink synchronization signals/channels
According to these baselines, the resource pool management should be performed with the granularity of SCS.

Regarding the potential UE RF limitation, some UEs may not be able to support the maximum system bandwidth for FR1 and FR2. Based on this assumption, to enable such UE to acquire different QoS supports, different resource pools can be activated or de-activated according to the numerology ,i.e., only the resource pools with same numerology can be activated at the same time and the numerology switching will lead to resource pool change.

Observation 2: According to RAN1 agreements, the resource pools should be managed according to the numerology.

In fact, this is what we do in Uu with the Uu BWP. Alternatively, now we can have following two way to go in RAN2:

· Option 1: introduce SL BWP to categorize the management of different numerologies.

· Option 2: reuse the structure of resource pool design in LTE V2X.

In Rel-15 NR, it takes a long time to design the BWP based IE structure and we have some generic BWP parameters and some BWP specific parameters already. The generic BWP parameters are numerology related. Considering it has been agreed that the numerology will be supported in NR V2X SL, it will simplify the design based on the NR Uu BWP structure, e.g., to introduce a set of BWP-Sidelink IEs similar to the existing BWP-Uplink and BWP-Downlink IEs. Otherwise, we need to check the numerology impact on the existing LTE V2X SL resource pool. However, considering that there will be lots of enhancements, it seems the impact will leading to resource pool redesign for NR V2X SL. Anyway, as analysed above, such design will introduce some redundant IEs leading to larger signalling size.
Proposal 1: The introduction of SL BWP is beneficial to reduce potential RAN2 standard work and reduce the RRC signalling size.

As discussed above, all SL transmissions/receptions should take place within SL BWPs, and a UE is not expected to transmit or receive outside of an active BWP. To support UE autonomous resource selection and time-domain resource selection, resource pool concept was agreed in last RAN1 meeting. For 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 1. 
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Figure 1. 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 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 2. 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. 
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Figure 2. 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 configuring 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, and it depends on the SL transmission mode. For a gNB-scheduled transmission mode (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 the non-gNB scheduled transmission mode (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 2: 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.
In case SL BWP is introduced, potential RAN2 impacts may include BWP operations in the MAC specification which may include BWP activation/deactivation, BWP switch, etc., as in NR Uu. Also the signalling design for SL BWP configurations also leads to potential impact on V2X specific RRC signalling design, e.g. in SIB and/or dedicated signalling. 

Proposal 3: If SL BWP is agreed by RAN1, potential RAN2 impacts mainly include the BWP operations in the MAC specification (e.g. BWP activation/deactivation, BWP switch, etc.), as well as the signalling design for SL BWP configurations in RRC specification (e.g. in SIB, dedicated signalling and preconfiguration). 
3   Conclusion

In this contribution, the BWP for NR sidelink was discussed and the following observations and proposals were provided:
Observation 1: It is beneficial to reduce the RRC message size to categorize the resource pool configuration based on the configured numerology.
Observation 2: According to RAN1 agreements, the resource pools should be managed according to the numerology.
Proposal 1: The introduction of SL BWP is beneficial to reduce potential RAN2 standard work and reduce the RRC signalling size.

Proposal 2: 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 3: If SL BWP is agreed by RAN1, potential RAN2 impacts mainly include the BWP operations in the MAC specification (e.g. BWP activation/deactivation, BWP switch, etc.), as well as the signalling design for SL BWP configurations in RRC specification (e.g. in SIB, dedicated signalling and preconfiguration). 
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