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This is an updated contribution of R1-1900389.
During the RAN1 Ad-Hoc Meeting 1901, regarding physical layer structures in NR V2X, the related agreements and working assumption were made as follows[3]:
Agreements:
· For time domain resources of a resource pool for PSSCH, 
· Support the case where the resource pool consists of non-contiguous time resources
· FFS details including granularity
· For frequency domain resources of a resource pool for PSSCH, 
· Down select following options:
· Option 1: The resource pool always consists of contiguous PRBs
· Option 2: The resource pool can consist of non-contiguous PRBs

Agreements:
· 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, we provide our views on physical layer structures.
Discussion
Multiplexing of PSCCH and the associated PSSCH
For PSCCH/PSSCH multiplexing Option 3,”a part of PSCCH and the associated PSSCH are transmitted using overlapping time resources”, it implies that the PSCCH and the associated PSSCH should be always transmitted in same slot. In that sense, Option 3 cannot be used for cross-slot scheduling and multiple-slot scheduling. But the flexible scheduling is necessary in some NR V2X scenarios. The scheduling information and its scheduled data can be transmitted in different slots. For Option 1A and 1B, there is no such limitation as Option 3, i.e., the scheduling information and its associated data can use non-overlapping time resources either in the same slot or in different slots. Moreover, for Option 1A, PSCCH and the associated PSSCH are allocated in same sub-channel. The size of each sub-channel can be configured based on typical packet size, or the PSCCH and/or PSSCH can be transmitted with various numbers of symbols in each sub-channel to accommodate different payload sizes. It can solve the mismatched link budgets for control and data issue as well. For Option 2, if it is supported, potential transient period between PSCCH and PSSCH should be further studied. So regarding PSCCH/PSSCH multiplexing, Option 1A should be supported in NR V2X. 
Proposal 1: Regarding PSCCH/PSSCH multiplexing, Option 1A should be supported in NR V2X.
Resource pool design 
In NR V2X, based on achieved agreement, the resource pool for PSSCH can be non-contiguous in time domain when Uu and NR sidelink share one carrier. In this way, the time granularity of resource pool needs to further consider packet latency requirement. In detail, when a sidelink packet is generated, the resource pool configuration should ensure the packet can be transmitted on NR sidelink resource pool timely. So slot or symbol(s) level resource pool can be considered for NR V2X.
Proposal 2: Slot or symbol(s) level resource pool can be considered for NR V2X.
However, for a PSSCH resource pool in frequency domain, the resource pool with contiguous PRBs can avoid potential resource fragmentation. There is no obvious benefit for the resource pool composed of non-contiguous PRBs. So option 1 can be supported, i.e., the resource pool always consists of contiguous PRBs.
Proposal 3: Support option 1, the resource pool always consists of contiguous PRBs.

Bandwidth part
In NR UL and DL BWPs are UE-specifically configured to address different UE Rx bandwidth capabilities. In detail, for a carrier, up to 4 DL BWPs and up to 4 UL BWPs can be configured for one UE. Different BWPs can be configured with different bandwidths, central frequencies or numerologies for adaptation. This UE-specific BWP configuration has problems for sidelink transmission as Tx UE and Rx UE may have different BWP configuration. For example, if a sidelink signal is transmitted in Tx UE’s activated BWP(if defined), then from Rx UE’s perspective the Rx UE needs to blind detect the sidelink transmission on each of the BWPs that may be configured for any Tx UE. It does not make sense for V2X reception since not all UEs can support reception on wideband carrier with multiple numerologies simultaneously. By the network configuration, the sidelink transmission can be restricted only in certain time-frequency regions of the BWP and different numerologies can be realized by TDM-based multiplexing. So an Rx UE does not need open an RF front to blind detect the whole wideband carrier and may only need to change numerology for reception from time to time to receive the interested V2X communication. Alternatively, a dedicated BWP for SL operation containing multiple RPs can be configured. Then UE can autonomously switch to this dedicated BWP in time domain resource assigned for V2X SL operation.
A number of resource pools can be configured in a BWP, each catering to a different set of numerology/ application. From the transmitter’s perspective, resource pool selection needs to be performed with consideration of the packet priority. The priority indicated by the upper layers is related to certain latency and reliability requirements. A resource pool needs to be configured not only the bandwidth in frequency domain but also the duration in time domain. A change of active BWP will result in UE switching to the RPs on the new activated BWP. Additionally, if not all possible numerology resource pools are configured in each BWP, the UE may switch the BWP to serve an important V2X application that cannot be served in the current activated BWP.
Alternatively the resource pools may be configured without association to BWP(s). The transmitting behavior will remain the same in resource pool selection and the Uu and SL operations can independently go on. The delay in switching the BWP/ SCS will remain the same irrespective of the approach taken.
Proposal 4: RAN1 is requested to discuss the pros and cons of both approaches (configuring RPs in BWP vs configuring RPs irrespective of the BWP).
Two stage SCI for NR V2X 
[bookmark: _GoBack]In LTE V2X the sidelink control and data channels are supported in a way that all UEs receive and decode each other SCI and its associated data. NR V2X supports sidelink unicast and groupcast transmission beside broadcast and the content of SCI that is related to the data decoding part of unicast and groupcast data need not be decoded by other UEs. Hence the remote UEs that are not part of the unicast or groupcast needs to receive and decode only those content of SCI that is related to sensing and resource selection. 
We propose SCI transmitted in two parts, where the first part includes information related to minimum parameter set of the SCI that need to signaled each time a PSSCH is scheduled which could be parameters like occupied resource block for data, occupied resource block for second PSCCH, NDI, RV, HARQ process number etc.,  and then the second part includes information related to remaining or other than the minimum parameter set that may be signaled less often than at every PSSCH scheduling occasion which may include MCS for transport blocks, S-CSI request, spatial relation information, precoder information, CBG related information, feedback related information etc., The transmission periodicity/occasion of the second part of PSCCH can be configurable and the presence or absence can be implicitly signaled with valid/invalid RB assignment in the first part. 
Proposal 5: Consider proposed 2-stage SCI for NR V2X.

Conclusion
In this contribution, we focus on sidelink physical layer structures in NR V2X and present our views. We have the following observation and proposals:
Proposal 1: Regarding PSCCH/PSSCH multiplexing, Option 1A should be supported in NR V2X.
Proposal 2: Slot or symbol(s) level resource pool can be considered for NR V2X.
Proposal 3: Support option 1, the resource pool always consists of contiguous PRBs.
Proposal 4: RAN1 is requested to discuss the pros and cons of both approaches (configuring RPs in BWP vs configuring RPs irrespective of the BWP).
Proposal 5: Consider proposed 2-stage SCI for NR V2X.
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