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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
SCI design
The following was agreed in an email discussion after RAN1#98 bis meeting,
	Agreements:
· For groupcast HARQ feedback, SCI explicitly indicates either Option 1 or Option 2 is to be used.


Format of the 2nd-stage SCI
Although it may suffice to design a single 2nd-stage SCI format in Rel-16 for the purpose of scheduling a PSSCH transmission, it is desirable to reserve the ability already in the first release of NR V2X (Rel-16) to support additional 2nd-stage SCI format(s) in future releases. Here we interpret the word “format” in a similar sense as the same word in “DCI format” in NR Uu, that is, a format serves a distinct purpose, e.g. scheduling of a PSSCH transmission. 
In a 2nd-stage SCI format, some fields are common to all cast types, e.g. fields related to the information about the scheduled TB (which are necessary even for broadcast in order to support blind retransmissions). Others are specific to one or two cast types, for example, HARQ feedback related information is irrelevant to broadcast. The RX UE is supposed to derive, either implicitly or explicitly, the cast-type information from the 1st-stage SCI, in order to determine which fields are present in the 2nd-stage SCI.
Furthermore, for groupcast, since location based HARQ feedback is only expected to be supported by groupcast Option 1, it is desirable to know whether the packet is for groupcast Option 1 or Option 2 from the 1st-stage SCI, in order to determine whether the location based HARQ feedback related fields are present in the 2nd-stage SCI.
Proposal 1: Multiple SCI formats are supported.
· SCI format is explicitly indicated in the 1st-stage SCI.
· [bookmark: _GoBack]A SCI format for scheduling a PSSCH transmission is specified in Rel-16.
Proposal 2: Cast type is known to the RX UE after receiving the 1st-stage SCI.
Proposal 3: Groupcast Option 1 or Option 2 is explicitly indicated in the 1st-stage 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 SCI, but the size of the 1st-stage SCI has to be known by all UEs in order to perform sensing. It is proposed to make this size (pre-) configurable, for the following reasons:
· The sensing UE only cares about the sensing related fields in the 1st-stage SCI, and can ignore all other fields in the 1st-stage SCI, hence there is no harm adding enhancing the 1st-stage SCI in a future release, as long as the enhancement does not break the sensing functionality in Rel-16.
· When a new field is introduced in a future release, it is not always possible to put it in the 2nd-stage SCI, especially when such a field may have an impact on the format, contents, size of the 2nd-stage SCI, or on how the RX UE handles the 2nd-stage SCI, hence it is envisioned that some reserved fields are necessary even in the 1st-stage SCI. 
· Some 1st-stage SCI fields defined in Rel-16 may need to be extended in a future release, which is only possible with reserved bits. 
· If we follow a similar approach as in LTE V2X to reserve bits (i.e. use of a predefined size of 32 bits for the size of SCI format 1), then it is very difficult to strike a good balance between being future-proof (with a larger size) and having good sensing performance (with a smaller size).
Proposal 4: The size of the 1st-stage SCI is (pre-) configured.
Size of the 2nd-stage SCI
Unlike the 1st-stage SCI, it is desired that the 2nd-stage SCI supports multiple sizes, in order to accommodate arbitrary future enhancements. 
The 2nd-stage SCI size should be indicated in the 1st-stage SCI. Since the bit width of such an indication is fixed, it is better to allow configuring the set of indicated values, e.g. from a predefined set of supported sizes, in order to maximize the flexibility of the design. For a set of configured values to be indicated in the 1st-stage SCI, the TX UE should choose one which is closest to the 2nd-stage SCI size (prior to padding), and pad the 2nd-stage SCI to match the chosen size.
Proposal 5: Multiple sizes are supported for the 2nd-stage SCI.
· The 2nd-stage SCI size is indicated in the 1st-stage SCI.
· The set of indicated sizes is (pre-) configurable.

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 6: For PSCCH/PSSCH multiplexing, only Option 3 is supported in Rel-16.
Conclusion
In this contribution, we discuss some issues on physical layer structure in NR sidelink, and make the following proposals:
Proposal 1: Multiple SCI formats are supported.
· SCI format is explicitly indicated in the 1st-stage SCI.
· A SCI format for scheduling a PSSCH transmission is specified in Rel-16.
Proposal 2: Cast-type is known to the RX UE after receiving the 1st-stage SCI.
Proposal 3: Groupcast Option 1 or Option 2 is explicitly indicated in the 1st-stage SCI.
Proposal 4: The size of the 1st-stage SCI is (pre-) configured.
Proposal 5: Multiple sizes are supported for the 2nd-stage SCI.
· The 2nd-stage SCI size is indicated in the 1st-stage SCI.
· The set of indicated sizes is (pre-) configurable.
Proposal 6: For PSCCH/PSSCH multiplexing, only Option 3 is supported in Rel-16.
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