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Introduction
In RAN#83, a Rel-16 work item on NR V2X was approved [1]. One of the objectives of the NR V2X WI is to specify sidelink physical layer structure as per the study outcome.
	· Support of sidelink signals, channels, bandwidth part, and resource pools [RAN1, RAN2]


In this document, we share our views on a few aspects of physical layer structure for NR sidelink.
This document is a revision of R1-1905391 [2].
Discussion
SL BWP
The following agreements made during the SI phase are related to the design of SL BWP,
	RAN1 NR AH 1901 agreements:
	Configuration for SL BWP is separated from Uu BWP configuration signalling.
o	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


Simultaneous configuration of SL BWP and UL BWP
Regarding simultaneous configuration of SL BWP and UL BWP, our view is that at least in the case of same numerology, the UE should support simultaneous SL and UL transmissions, if the corresponding BWPs are both within the UE TX bandwidth.
Proposal 1: Simultaneous SL BWP operation and UL BWP operation with the same numerology is supported in case both BWPs are confined within the UE TX bandwidth.
SCI format
The following agreements made during the SI phase are related to the design of SCI format,
	RAN1 NR AH 1901 agreements:
	Layer-1 destination ID can be explicitly included in SCI
o	FFS how to determine Layer-1 destination ID
o	FFS size of Layer-1 destination ID
	The following additional information can be included in SCI
o	Layer-1 source ID
	FFS how to determine Layer-1 source ID
	FFS size of Layer-1 source ID
o	HARQ process ID
o	NDI
o	RV
	FFS whether some of the above information may not be present etc. in some operations (e.g., depending on whether they are used for unicast, groupcast, broadcast)


Number of SCI formats
In order to support concurrent unicast/groupcast/broadcast sessions, with and without HARQ and various other functionalities (e.g. CSI, resource reservation, QoS etc), it may be desirable to define multiple SCI formats. 
At least two SCI formats are necessary for scheduling PSSCH: one with HARQ feedback related fields (for unicast/groupcast with HARQ feedback), and the other without HARQ feedback related fields (for unicast/groupcast without HARQ feedback, and broadcast).
Proposal 2: At least two SCI formats are defined for scheduling PSSCH,
· SCI format 1 with HARQ feedback related fields (for unicast/groupcast with HARQ feedback).
· SCI format 2 without HARQ feedback related fields (for unicast/groupcast without HARQ feedback, and broadcast).
Differentiation of cast-types
From the transmitter UE perspective, the cast-type associated with a TB is known to the physical layer along with the TB indicated from higher layers. And from the receiver UE perspective, the cast-type should be known after decoding the SCI that scheduled the PSSCH carrying the TB. The cast-type can be either encoded in the layer-1 ID, or explicitly contained in an SCI field. The problem of encoding the cast-type in the layer-1 ID is that it further squeezes the layer-1 ID space and increase the possibility of collision. Hence we prefer to explicitly indicate the cast-type in SCI.
Proposal 3: The cast-type is explicitly indicated in SCI,
· For the SCI format with HARQ feedback, the cast-type is used to differentitate between unicast and groupcast.
· For the SCI format without HARQ feedback, the cast-type is used to differentiate between unicast, groupcast and broadcast.
SCI size
An SCI format should be designed in such a way that additional field(s) can be introduced as the NR V2X specifications evolve. On the other hand, it is desirable that a NR V2X UE supporting an old release (e.g. Rel-16) of specifications is able to decode and understand at least some fields (e.g. the resource reservation field) of an enhanced SCI format introduced in a future release (e.g. Rel-17). This can be achieved by e.g. specifying a (pre-) configurable SCI size for any SCI format. For example, for an SCI format specified in Rel-16 with a total number of payload bits to be 36, the size of the SCI format can be configured to be significantly larger than 36 already in Rel-16, such that a Rel-16 UE can decode an enhanced SCI format transmitted by a Rel-17 UE with a total number of payload bits to be e.g. 66 as long as the SCI size is (pre-) configured to be greater than or equal to 66.
Proposal 4: The size of an SCI format is (pre-) configured.
Resource pool
The following agreements made during the SI phase are related to the design of resource pool,
	RAN1#94bis agreements:
	At least resource pool is supported for NR sidelink
o	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
o	FFS if BWP (if defined) can be used to in defining at least part of resource pool
o	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)
o	UE assumes a single numerology in using a resource pool.
o	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
o	FFS whether RAN1 can assume that at most one BWP is configured in a carrier from the system perspective.
o	It is RAN1 understanding that, in some cases, the entire system bandwidth is covered by a single BWP.
o	FFS the details of BWP configurations, including the possibility of restricting the number of BWPs
o	FFS whether BWP for TX and RX is separated or a common BWP applied to both TX and RX
o	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
o	Aim to conclude in RAN1#95
	Companies are encouraged to provide more analysis, including checking current Rel-15 specification regarding BWP related text
RAN1 NR AH 1901 agreements:
	For time domain resources of a resource pool for PSSCH, 
o	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, 
o	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


Since “multiple resource pools can be configured to a single UE in a given carrier” and “only one SL BWP is configured in a carrier for a NR V2X UE”, it is natural that multiple resource pools can be configured within the (single) SL BWP in a carrier.
Similarly to the concept of initial BWP in NR Uu, initial resource pool can be defined for a NR V2X UE. The initial resource pool provides resources for UEs in close proximity to find each other and establish unicast/groupcast sessions via higher layer messages. UEs in a unicast/groupcast session can decide to switch to other resource pools depending on e.g. traffic and/or channel conditions.
Proposal 5: Multiple resource pools (including the initial resource pool) are (pre-) configured within an SL BWP.
Conclusion
In this contribution, we discuss some issues on physical layer structure in NR sidelink, and make the following proposals:
Proposal 1: Simultaneous SL BWP operation and UL BWP operation with the same numerology is supported in case both BWPs are confined within the UE TX bandwidth.
Proposal 2: At least two SCI formats are defined for scheduling PSSCH,
· SCI format 1 with HARQ feedback related fields (for unicast/groupcast with HARQ feedback).
· SCI format 2 without HARQ feedback related fields (for unicast/groupcast without HARQ feedback, and broadcast).
Proposal 3: The cast-type is explicitly indicated in SCI,
· For the SCI format with HARQ feedback, the cast-type is used to differentitate between unicast and groupcast.
· For the SCI format without HARQ feedback, the cast-type is used to differentiate between unicast, groupcast and broadcast.
Proposal 4: The size of an SCI format is (pre-) configured.
Proposal 5: Multiple resource pools (including the initial resource pool) are (pre-) configured within an SL BWP.
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