[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG RAN WG1 #101e	                                                                 R1-2003875
e-Meeting, May 25th – June 5th, 2020

Agenda item:	7.2.4.3
Source:	Samsung
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Title:	On Synchronization Mechanisms for NR Sidelink
Document for:	Discussion and Decision
Introduction
This contribution will discuss the remaining details of PSBCH contents for Rel-16 NR sidelink.
Remaining details of PSBCH contents
In RAN1#101b-e meeting, the following agreements were made.  
Agreements:
· For indication of TDD configuration:
· X=1 bit indicates the number of patterns
· Value 0 indicates one pattern is used.
· Value 1 indicates two patterns are used.
· Y=4 bits indicate the periodicity information
· When one pattern is used, Y indicates the periodicity of the pattern.
· When two patterns are used, Y jointly indicates the periodicities of the two patterns.
· Z=7 bits indicate the UL slots
· UL slots are jointly indicated by 7 bits when two patterns are configured.
· FFS other details.


One remaining issue is details of Z=7 bits for indicating UL slots for both one pattern and two patterns. It is straightforward that Z=7 bits indicate the number of last UL slots without loss of granularity if X=1 bit indicate one pattern. Accordingly, there is no open issue in case of one pattern. In case of two patterns, however, Z=7 bits cannot fully indicate all possible combinations of UL slots, especially for the cases where subcarrier spacing and periodicity have larger values. So, the following joint indication is proposed:
SIV = (C+1) ∙ B + A                                                                       (1)

In equation (1), SIV means Sidelink resource Indication Value, C means the total number of possible UL slots for first pattern, B means the number of UL slots for the second pattern, and A means the number of UL slots for the first pattern. For one pattern, SIV = A as B becomes always 0. It is noted that the above concept has the similar concept as SLIV (Starting and Length Indication Value) and RIV (Resource Indication Value) as follows. 





Since in above equation (1) SIV can indicate all possible combinations of UL slots for two patterns, equation (1) needs to be modified. One way to achieve this would be that an additional scaling factor such as K value can be introduced. Another way is to use reference SCS. It is preferred that the former instead of the latter because there already exists a similar design of RIV considering that initial BWP size and active BWP size are different as excerpted from TS 38.214 below. 

	



When the DCI size for DCI format 1_0 in USS is derived from the size of DCI format 1_0 in CSS but applied to an active BWP with size of , a downlink type 1 resource block assignment field consists of a resource indication value (RIV) corresponding to a starting resource block and a length in terms of virtually contiguously allocated resource blocks , where  is given by 
- the size of CORESET 0 if CORESET 0 is configured for the cell;
- the size of initial DL bandwidth part if CORESET 0 is not configured for the cell. 

The resource indication value is defined by:

if  then


else 






where, and where shall not exceed .


If , K is the maximum value from set {1, 2, 4, 8} which satisfies ; otherwise K = 1. 



The total combinations of UL slots for two patterns and 128 (=27) are considered together to determine K value according to configured subcarrier spacing and periodicity.  where C1 means the total number of UL slots for the first pattern and C2 means the total number of UL slots for the second pattern. In this sense, equation (1) could be modified as following equation (2) including K. 
SIV = C1’∙ B’ + A’                                                                       (2)
where C1’=, B’=, A’=, , 

Proposal 1: Use equation (2) for jointly indicating UL slots in PSBCH contents.

Using equation (2), SIV consists of the number of UL slots for the first pattern corresponding to A=0, 1∙K, 2∙K, …,  and the number of UL slots for the second pattern corresponding to B=0, 1∙K, 2∙K, …, .
Moreover, slot index field and total number of PSBCH payload size still remain as working assumption. In order to provide similar performance to LTE PSBCH, increasing total PSBCH payload size further is not desirable. Then, it is natural to confirm the working assumption on 56 bits of total PSBCH payload size including 7 bits of slot index and 2 reserved bits. 
Proposal 2: Confirm the wording assumptions for PSBCH contents and payload size. 

	PSBCH contents
	Number of bits
	Notes

	DFN
	10
	

	Indication of TDD configuration
	12 
	System-wide information, e.g. TDD-UL-DL common configuration and/or potential SL slots

	Slot index
	7
	Note: Up to 3 bits can be carried in DM-RS or in PBCH payload.

	In-coverage indicator
	1
	

	Reserve bits
	2
	

	CRC
	24
	

	Total bits
	56
	



Conclusion
In this contribution, we have discussed the essential CRs for synchronization mechanism for NR V2X. Followings are summary of this contribution.  
Proposal 1: Use equation (2) for jointly indicating UL slots in PSBCH contents.
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