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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.
Discussion
SL BWP
Simultaneous configuration of SL BWP and UL BWP
The following was agreed during the SI phase,
	
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



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 design
The following was agreed in RAN1#98,
	Agreements:
· Support 2-stage SCI
· 1st SCI is carried in PSCCH.
· FFS: other details


Number of 2nd stage 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 is desirable to define multiple 2nd stage SCI formats. 
At least two 2nd stage 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 2nd stage SCI formats are defined for scheduling PSSCH,
· 2nd stage SCI format 1 with HARQ feedback related fields (for unicast/groupcast with HARQ feedback).
· 2nd stage 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 in a way or another after decoding the SCI that scheduled the PSSCH carrying the TB in order to determine e.g. whether HARQ feedback is necessary for the TB. For example, if the cast-type is broadcast, the receiver UE does not schedule any HARQ feedback transmission for the TB, and if the cast-type is unicast, the receiver UE determines whether to schedule a HARQ feedback transmission depending on RRC configurations. Note that the cast-type cannot be conveyed in higher layers (e.g. MAC header, or layer-2 ID), because it should be known to a receiver UE during the HARQ feedback procedure (i.e. before successfully decoding a 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.
Size of the 1st stage SCI
With the introduction of 2-stage SCI, the size and format of the 2nd stage can be indicated in the 1st stage, but the size of the 1st stage has to be known by all UEs. The traditional way of allowing some design flexibility in SCI (the 1st stage in this case) is to define a fixed size with some reserved bits from the first release (Rel-16 in this case). However, it is very difficult to predict how many bits are needed for the future, and too many reserved bits may result in unnecessary performance degradation of the 1st stage. This can be resolved by e.g. specifying a (pre-) configurable SCI size for the 1st stage
Proposal 4: The size of the 1st stage SCI is (pre-) configured.
Multiplexing of PSCCH and PSSCH
The following was agreed in RAN1#95,
	Working assumption:
· Regarding PSCCH / PSSCH multiplexing, at least option 3 is supported for CP-OFDM.
· RAN1 assumes that transient period is not needed between symbols containing PSCCH and symbols not containing PSCCH in the supported design of option 3.
· FFS how to determine the starting symbol of PSCCH and the associated PSSCH
· FFS for other options. e.g. whether some of them are supported to increase PSCCH coverage.


A lot of views have been expressed on this topic since RAN1#95, see e.g. the summary in “issue 3” in [10]. It seems clear that no one has a problem in confirming the support for Option 3, and that there are sustaining different views on whether to additionally support Option 1B and/or Option 2. Given the limited time left for the 5G V2X WI, it is proposed to agree that only Option 3 is supported in Rel-16.
Proposal 5: For PSCCH/PSSCH multiplexing, only Option 3 is supported in Rel-16.
For Option 3, in order to avoid unnecessary signalling overhead, it is proposed to pre-define the relationship between the frequency location of a PSCCH and the associated PSSCH. For example, in case the subchannel size is the same for PSCCH and PSSCH, the central subchannel can be always the same for a given PSCCH and its associated PSSCH. On the other hand, for better flexibility in subchannel configurations, it may be desirable to allow configuring different subchannel sizes for PSCCH and PSSCH.
Proposal 6: For PSCCH/PSSCH multiplexing Option 3, the central frequency of PSCCH and its associated PSSCH is the same.
Proposal 7: The subchannel size is independently configured for PSCCH and PSSCH.
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 2nd stage SCI formats are defined for scheduling PSSCH,
· 2nd stage SCI format 1 with HARQ feedback related fields (for unicast/groupcast with HARQ feedback).
· 2nd stage 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.
Proposal 4: The size of the 1st stage SCI is (pre-) configured.
Proposal 5: For PSCCH/PSSCH multiplexing, only Option 3 is supported in Rel-16.
Proposal 6: For PSCCH/PSSCH multiplexing Option 3, the central frequency of PSCCH and its associated PSSCH is the same.
Proposal 7: The subchannel size is independently configured for PSCCH and PSSCH.
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