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Introduction
The paper [1] presented in 3GPP RAN #86 meeting summarized some Rel-16 V2X remaining issues.
Table 1. Remaining issues related to Rel-16 V2X synchronization
	Category
	Remaining issue in RAN1
	RAN2 impact

	Synchronization
	E1
	 Details of transmission power of S-SSB
	Depends on the outcome of RAN1 discussion

	
	E2
	Details and clarification of PSBCH contents including TDD configuration and slot number in PSBCH
	YES

	
	E3
	DM RS sequence initialization for PSBCH
	No

	
	E4
	Whether/how to define QCL for S-SSB transmission
	No



Most of these issues have been resolved. In this contribution, we provide proposals for the open issues.
[bookmark: _GoBack]TDD Configuration Indication 
NR Uu has very flexible TDD configuration rules, which results in high signalling overhead for TDD configuration indication. For example, ~50 bits are needed to configure the two common TDD UL/DL patterns. For sidelink, however, only 12 bits are available for TDD configuration indication:
	Working assumption:
· PSBCH payload size is 56 bits including 24 bits of CRC.
Agreements:
· Note: “green” already earlier; “blue” new agreements, “brown” working assumption, “change marks” for updates

	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
	
	

	CRC
	24
	

	Total bits
	56
	






The general framework for signalling the TDD configuration was agreed in RAN 100-e:
Agreement:
· Slot-level indication is supported in TDD configuration indication.
· The TDD configuration indication is done as follows:
· X bits to indicate patterns + Y bits to indicate periodicity + Z bits to indicate UL slots.
· FFS the values of X, Y and Z.
· Total Z bits to indicate UL slots in pattern 1 and pattern 2 respectively if two patterns are configured.
The sizes of X, Y, Z were further agreed in RAN1 100bis-e:
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.

[bookmark: _Toc37439600]The 7 bits in the Z field are insufficient to signal every possible pattern from Uu and subsampling is needed. Since TDD patterns are deployment dependent and a pattern that might be common in one deployment might not be used at all in another, specifying in advance which patterns need to be signaled by Z might not be practical. To resolve this issue, Z could be interpreted as index into a (pre-)configured table. This table would be defined based on expected deployment needs or configured by the gNB and can contain up to 128 entries. To ensure consistency between in-coverage and out-of-coverages UEs without placing restrictions on the Uu TDD configuration, the gNB can provide the in-coverage UE with X, Y, Z values to signal in PSBCH.
[bookmark: _Toc40456220]Proposal 1: Z is an index into a (pre-)configured table of slot patterns with up to 128 entries.
[bookmark: _Toc40456221]Proposal 2: The value of the “Indication of TDD configuration” in PSBCH is (pre-)configured.
Starting Symbol of SL-SSB
TS 38.211 captures the structure of SL-SSB, but not that it starts on the first symbol of the slot with a gap symbol after the SL-SSB.
[bookmark: _Toc32606927][bookmark: _Toc37439602][bookmark: _Toc40456222]Proposal 3: Adopt the following text proposal capturing the starting symbol of SL-SSB in TS 38.211
----------------------------------------------------begin text proposal for 38.211----------------------------------------------------
8.4.3.1	Time-frequency structure of an S-SS/PSBCH block
In the time domain, an S-SS/PSBCH block consists of  OFDM symbols, numbered in increasing order from 0 to  within the S-SS/PSBCH block, where S-PSS, S-SSS, and PSBCH with associated DM-RS are mapped to symbols as given by Table 8.4.3.1-1. The number of OFDM symbols in an S-SS/PSBCH block  for normal cyclic prefix and  for extended cyclic prefix. The first OFDM symbol in an S-SS/PSBCH block is mapped to the first OFDM symbol in the slot.
-----------------------------------------------------end text proposal for 38.211-----------------------------------------------------
SLSSID Randomization
When a UE becomes an independent synchronization reference, it randomizes its SLSSID to avoid ID collisions. Other UEs will then measure RSRP of the independent synchronization reference and, based on the measurement, will decide whether to use that UE as a synchronization reference or not. In the last RAN1 meeting, it was discussed whether the independent synchronization source is additionally expected to randomize the SLSSID and resource offset every S-SSB period. If the SLSSID of the reference is randomized every S-SSB period, the other UEs will not be able to detect the S-SSB and match the RSRP measure to the reference UE in the next S-SSB period and cannot use that UE as a synchronization reference. Furthermore, randomizing the offset every period will prevent any UE from following this as a synchronization source and, in turn, become a synchronization source as the half-duplex constrain (receive on one offset, then transmit on the other offset) will be broken. To avoid this issue, the UE should randomize its SLSSID once it becomes a reference but should keep that SLSSID unchanged afterwards until it ceases to be an independent reference. Similar restrictions need to apply to the synchronization offset.
[bookmark: _Toc40456223]Proposal 4: It is clarified that when a UE becomes an independent synchronization reference:
· It randomly chooses an SLSSID and a synchronization offset.
· The SLSSID and synchronization offset are unchanged until the UE ceases to be an independent synchronization reference.
Conclusion
Proposal 1: Z is an index into a (pre-)configured table of slot patterns with up to 128 entries.
Proposal 2: The value of the “Indication of TDD configuration” in PSBCH is (pre-)configured.
Proposal 3: Adopt the following text proposal capturing the starting symbol of SL-SSB in TS 38.211
----------------------------------------------------begin text proposal for 38.211----------------------------------------------------
8.4.3.1	Time-frequency structure of an S-SS/PSBCH block
In the time domain, an S-SS/PSBCH block consists of  OFDM symbols, numbered in increasing order from 0 to  within the S-SS/PSBCH block, where S-PSS, S-SSS, and PSBCH with associated DM-RS are mapped to symbols as given by Table 8.4.3.1-1. The number of OFDM symbols in an S-SS/PSBCH block  for normal cyclic prefix and  for extended cyclic prefix. The first OFDM symbol in an S-SS/PSBCH block is mapped to the first OFDM symbol in the slot.
-----------------------------------------------------end text proposal for 38.211-----------------------------------------------------

Proposal 4: It is clarified that when a UE becomes an independent synchronization reference:
·  It randomly chooses an SLSSID and a synchronization offset.
· The SLSSID and synchronization offset are unchanged until the UE ceases to be an independent synchronization reference.
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