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1	Introduction
A new WI [1] on 5G V2X has been approved at RAN plenary # 83. One of the objectives of the WID is to specify NR sidelink physical channels as per study item outcome described in [2]. In contrast to LTE sidelink, NR sidelink supports two different types of control channels i.e. (1) physical sidelink control channel (PSCCH) which carries scheduling related information, and the information necessary to decode the data transmissions; (2) physical sidelink feedback channel (PSFCH) which carries HARQ feedback (ACK/NACK) information in case of unicast and groupcast transmissions. 
In this paper, we describe the types of information carried by PSCCH and PSFCH, namely the SCI and SFCI, and their respective formats.   
[bookmark: _Ref178064866]2	Sidelink control information (SCI)
In Table 1, we analyse the type of information fields needed in SCI for different types of V2X transmissions. It can be readily seen that not all the SCI fields are relevant for all the casting modes i.e. unicast, groupcast and broadcast. Moreover, their need also depends on the functionality supported or (pre-)configured for different transmissions. For instance, HARQ related information for unicast/groupcast might not be required if the UE is configured to transmit on sidelink without HARQ. 
[bookmark: _Toc5118965]The relevance of different SCI fields depends on the casting mode of transmissions and configurations. 
Having multiple SCI formats with single stage PSCCH design has implications on receiver design and system flexibility for the following reasons:
· Using a single transmission format (e.g., coding, modulation, etc.) is not suitable as different levels of protection would be delivered to each of the formats, and in turn a different level of coverage. 
· Using multiple transmission formats has implications on number of blind decodes and receiver complexity in general.
In addition, it is desirable that the transmission of control signalling allows for simple future extension. In LTE, a few bits were reserved for this purpose, but this also has limitations (fixed overhead for Rel-16 UEs, limited number of reserved bits, etc.). During the Rel-15 discussions it became clear that excessive dependency on a predefined format severely limited the possibilities of extension. For NR SL, we expect that the optimizations for FR2 may bring a whole set of features such as CL-MIMO and beamforming.
[bookmark: _Toc5118966]Single SCI format with maximum possible payload size not only limits the performance of PSCCH but is also not forward looking.  
We describe our solution based on splitting SCI into two stages in [3].Based on 2-stage SCI, we propose to define the following two SCI formats:
(1) SCI format 0 carries at least the information which is necessary to perform sensing based resource allocation (i.e. mode-2).
(2) SCI format 1 carries the information that is necessary for decoding of the data transmissions and may or may not be present depending on the specific configuration. 
[bookmark: _Toc4416905][bookmark: _Toc4766636][bookmark: _Toc5028390][bookmark: _Toc5118968]At least two SCI formats are defined:
· [bookmark: _Toc5118969]SCI format 0 carrying the information necessary for sensing based resource allocation (i.e. mode 2) and which is decoded by all the UEs.
· [bookmark: _Toc5118970]SCI format 1 carrying information needed for data transmissions for which decoding may or may not be required by all the UEs. 
Related to this two-stage SCI design, some companies proposed in RAN1#96 to include all broadcast information in SCI format 0. We believe that such discussion can be taken once the list of SCI fields is known.

[bookmark: _Ref4412312]Table 1: SCI contents
	Field
	Broadcast 
	Groupcast
	Unicast        

	Resource Information
	Frequency/time resource location of initial transmission
	
	
	

	
	Frequency/time resource location of retransmission
	
	
	

	
	Frequency/time resource reservation (TBD)
	
	
	

	
	Priority related information 
	
	
	

	Transport block related information
	Modulation and coding scheme 
	
	
	

	
	New data indicator
	
	
	

	
	Redundancy version 
	
	
	

	HARQ related information
	Process number
	
	
	

	
	CBG related information (TBD)
	
	
	

	
	HARQ feedback configuration
	
	
	

	Multi-antenna related information
	DMRS sequence/pattern (TBD)
	
	
	

	
	Transmission modes (TBD)
	
	
	

	
	CSI-RS related information
	
	
	

	Layer-1 IDs
	Source ID 
	
	
	

	
	Destination ID 
	
	
	

	Mode indication, whether mode-1 or mode-2 (TBD)
	
	
	

	Payload related information, whether CSI report or data (TBD)
	
	
	

	Information relevant for 2-stage design [3] (TBD)
	()
	
	



3	Sidelink feedback control information (SFCI)
During the SI, it has been agreed to support two different types of feedback information i.e. (1) HARQ ACK/NACK and (2) CQI/RI reporting. However, in RAN plenary#83, it has been decided that CQI/RI information is transmitted using PSSCH and use the same resource allocation procedure as data. This implies that there is no need to specify a special format for CQI/RI reporting and it uses the same as that of data transmission. 
[bookmark: _Toc5118967]No special format needs to be specified for CQI/RI reporting. 
Therefore, the only feedback control information that is carried over PSFCH is the HARQ feedback i.e. ACK or NACK. For this purpose, we propose to reuse NR PUCCH format 0. The details of PSFCH is described in our companion contribution [3].
[bookmark: _Toc5118971]NR PUCCH format 0 is used as a starting point for SFCI.  
4	Conclusion
In the previous sections we made the following observations: 
Observation 1	The relevance of different SCI fields depends on the casting mode of transmissions and configurations.
Observation 2	Single SCI format with maximum possible payload size not only limits the performance of PSCCH but is also not forward looking.
Observation 3	No special format needs to be specified for CQI/RI reporting.
Based on the discussion in the previous sections we propose the following:
Proposal 1	At least two SCI formats are defined:
	SCI format 0 carrying the information necessary for sensing based resource allocation (i.e. mode 2) and which is decoded by all the UEs.
	SCI format 1 carrying information needed for data transmissions for which decoding may or may not be required by all the UEs.
Proposal 2	NR PUCCH format 0 is used as a starting point for SFCI.
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