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In RAN1#AdHoc1901, a number of agreements on SL BWP and resource pools were made [1]:
Agreements:
· Confirm the working assumption
· Working assumption: only one SL BWP is configured in a carrier for a NR V2X UE
· Configuration for SL BWP is separated from Uu BWP configuration signalling.
· UE is not expected to use different numerology in the configured SL BWP and active UL BWP in the same carrier at a given time.
· FFS the time scale
· FFS relation to DL BWP including initial Uu BWP
· FFS relation in terms of frequency location and bandwidth
In this contribution, the remaining issues of SL BWP configuration and SL BWP operation for NR V2X sidelink are discussed.
Discussion
Remaining issues of SL BWP configuration
In the last meeting, it was agreed that the configuration for SL BWP was separated from the Uu BWP configuration signaling and that the UE was not expected to use different numerology in the configured SL BWP and active UL BWP in the same carrier at a given time. For same numerology, how to simultaneously transmit UL and SL for a given UE needs to be investigated. The following two options can be considered: 
· Option 1: a UE can simultaneously transmit UL and SL in the same carrier
· Option 2: a UE cannot simultaneously transmit UL and SL in the same carrier
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK7]For supporting option 1, there is at least one slot shorter delay compared with only supporting option 2. Considering that using downlink symbols for sidelink will cause severe interference, only uplink and flexible symbols can be used for sidelink transmission [2]. For example, as shown in Figure 1 with the typical DL-UL configuration 4:1, if only one of UL transmission and SL transmission can be transmit at a slot, at least 5 slots are gained by option 1 (5ms for 15kHz, 2.5ms for 30kHz, 1.25ms for 60kHz). Therefore, supporting option 1 can significantly decrease latency. With mini-slot data scheduling of option 2, the delay problem is partly avoided, but some additional issues need to be solved, such as increased AGC overhead and TX-RX switching time. In addition, Uu UL performance will be affected.
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Figure 1. Low latency transmission is possible if UL and SL can transmit in the same slot.
In addition, in actual deployment, there is a limited number of UL slots (e.g., 20% of the resources for a 4:1 DL-UL configuration). Option 1 keeps all slots available for time domain UL resources. This is illustrated in Figure 2, for supporting option 1, 20% of resources can be still used for UL transmission. Whereas if only supporting option 2 with slot level TDM, one half of UL slots are not available for UL transmission. For option 2 with mini-slot level TDM, the available symbols for UL transmission are reduced and only mini-slot scheduling can be used for UL and SL transmission as shown in Figure 2. Mini-slot transmission comes at a cost of additional overhead since AGC symbols and guard symbols need to be added, therefore might not always been applicable.
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[bookmark: _Ref886321]Figure 2. Less performance loss to Uu if UL and SL can transmit at the same time.
On the other hand, the gNB can configure the UL BWP and SL BWP to ensure that the UL BWP and resource pool(s) are within the UE’s RF bandwidth. In this case, for UE implementation, it is realizable for a UE to support option 1.
Proposal 1: Simultaneous transmission on UL BWP and SL BWP in a carrier is supported for a UE when the same numerology is used for both BWPs.
When the SL BWP and the UL BWP have different numerologies, it was agreed that UE was not expected to use both BWPs at a given time, with a remaining FFS on the time scale. For UL, the scheduling granularity can be mini-slot, slot or multiple slots. Therefore, there are three options for time scale as follows:
· Option 1: Switch between UL/SL BWPs at symbol level (multiple symbols, mini-slot)
· Option 2: Switch between UL/SL BWPs at single slot level
· Option 3: Switch between UL/SL BWPs at multiple slots level
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Figure 3. Time scale of UL-SL BWP switching with different numerologies
For option 1, in order to support symbol level time scale, mini-slot scheduling for SL should be supported. UL-SL BWP switching with different numerologies will happen in a slot as shown in Figure 3, and the complexity for the UE implementation is higher than the complexity of the slot level BWP switching delay in Uu. For option 3, multiple slot level time scale means that low latency requirements may not always be guaranteed. Slot level switching is a good tradeoff between low latency and UE implementation. 
Proposal 2: At least slot level time scale for using different numerology of SL BWP and UL BWP in the same carrier for a given UE is supported.
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
It is 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 now confirmed, 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 have to pre-configured for out of coverage UEs. Therefore, pre-configured SL BWP definition must be supported.
SL BWP for in coverage UEs
For in coverage UEs, UE can be in idle, inactive, or connected mode. For idle and inactive 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 or groupcast transmission, exchange of resource/RF bandwidth information between the transmitting UE and the receiving UE(s) 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 to the gNB and to other UEs. Then, gNB/UEs can determine the resources to use and whether RF retuning/resource reconfiguration for unicast/groupcast communication are needed.
Proposal 4: UE RF capability and RF location are known by gNB/other UE at least for unicast and groupcast.
Conclusions
This contribution has provided our views on SL BWP configuration and SL BWP operation for NR V2X:
 Proposal 1: Simultaneous transmission on UL BWP and SL BWP in a carrier is supported for a UE when the same numerology is used for both BWPs.
Proposal 2: At least slot level time scale for using different numerology of SL BWP and UL BWP in the same carrier for a given UE is supported.
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 RF location are known by gNB/other UE at least for unicast and groupcast.
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