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Introduction
In this contribution, we continue discussing the remaining issues of NR-V2X synchronization. 
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1.1 TDD configuration indication in PSBCH
For TDD configuration indication, the following agreements were achieved in RAN1 #100e:
Agreement:
· Slot-level indication is supported in TDD configuration indication.
Agreements:
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 cell-specific slot format configuration of Rel-15 NR Uu system includes the following information elements [1].
[bookmark: _Toc20426129][bookmark: _Toc29321525]–	TDD-UL-DL-ConfigCommon
The IE TDD-UL-DL-ConfigCommon determines the cell specific Uplink/Downlink TDD configuration.
TDD-UL-DL-ConfigCommon information element
-- ASN1START
-- TAG-TDD-UL-DL-CONFIGCOMMON-START

TDD-UL-DL-ConfigCommon ::=          SEQUENCE {
    referenceSubcarrierSpacing          SubcarrierSpacing,
    pattern1                            TDD-UL-DL-Pattern,
    pattern2                            TDD-UL-DL-Pattern                                                       OPTIONAL, -- Need R
    ...
}

TDD-UL-DL-Pattern ::=               SEQUENCE {
    dl-UL-TransmissionPeriodicity       ENUMERATED {ms0p5, ms0p625, ms1, ms1p25, ms2, ms2p5, ms5, ms10},
    nrofDownlinkSlots                   INTEGER (0..maxNrofSlots),
    nrofDownlinkSymbols                 INTEGER (0..maxNrofSymbols-1),
    nrofUplinkSlots                     INTEGER (0..maxNrofSlots),
    nrofUplinkSymbols                   INTEGER (0..maxNrofSymbols-1),
    ...,
    [[
    dl-UL-TransmissionPeriodicity-v1530     ENUMERATED {ms3, ms4}                                               OPTIONAL -- Need R
    ]]
}

-- TAG-TDD-UL-DL-CONFIGCOMMON-STOP
-- ASN1STOP
where:

maxNrofSlots                            INTEGER ::= 320     -- Maximum number of slots in a 10 ms period
maxNrofSymbols-1                        INTEGER ::= 13      -- Maximum index identifying a symbol within a slot (14 symbols, indexed from 0..13)
SubcarrierSpacing ::=               ENUMERATED {kHz15, kHz30, kHz60, kHz120, kHz240, spare3, spare2, spare1}


It was agreed that only UL slots needed to be indicated in PSBCH. The nrofUplinkSlots is based on the referenceSubcarrierSpacing, which is used to determine the time boundary of UL slots. To reduce the payload size, 15kHz can be used for the referenceSubcarrierSpacing for both FR1 and FR2. If the parameter referenceSubcarrierSpacing configured by gNB is not 15kHz, the transformation of the number of UL slots is needed. For example, if the referenceSubcarrierSpacing is configured as 30kHz, and nrofUplinkSymbols is set to 7. The number of UL slots that is indicated in PSBCH should be floor(7/2)=3 assuming that 15kHz SCS is used to determine the time boundary in PSBCH. 
Proposal 1: 15kHz is assumed to be referenceSubcarrierSpacing for TDD indication in PSBCH. 
It is possible that gNB configures pattern 1 only, or both pattern 1 and pattern 2. For the former case, PSBCH should indicate UL slots in pattern1, and for the latter case, PSBCH should indicate UL slots in both patterns. Considering the total periodicity of patterns should be divided by 20ms, all of the possible candidate periodicities for the TDD-UL-DL-ConfigCommon are in the table.
Table 1
	Index

	Slot configuration period
 (msec)
	Slot configuration period of pattern1
 (msec)
	Slot configuration period of pattern1
 (msec)
	Maximal number of slots in 15KHz in P (number of states to indicate UL slots)
	Maximal number of slots in 15KHz in P2 (number of states to indicate UL slots)
	Total number of state to indicate UL slots

	0
	0.5
	0.5
	0
	0(0)
	0(0)
	0

	1
	0.625
	0.625
	0
	0(0)
	0(0)
	0

	2
	1
	1
	0
	1(2)
	0(0)
	2

	3
	1
	0.5
	0.5
	0(0)
	0(0)
	0

	4
	1.25
	1.25
	0
	1(2)
	0(0)
	2

	5
	1.25
	0.625
	0.625
	0(0)
	0(0)
	0

	6
	2
	2
	0
	2(3)
	0(0)
	3

	7
	2
	1
	1
	1(2)
	1(2)
	4

	8
	2.5
	1.25
	1.25
	1(2)
	1(2)
	4

	9
	2.5
	2.5
	0
	2(3)
	0(0)
	3

	10
	2.5
	2
	0.5
	2(3)
	0(0)
	3

	11
	2.5
	0.5
	2
	0(0)
	2(3)
	3

	12
	4
	4
	0
	4(5)
	0
	5

	13
	4
	1
	3
	1(2)
	3(4)
	8

	14
	4
	2
	2
	2(3)
	2(3)
	9

	15
	4
	3
	1
	3(4)
	1(2)
	8

	16
	5
	5
	0
	5(6)
	0(0)
	6

	17
	5
	1
	4
	1(2)
	4(5)
	10

	18
	5
	2
	3
	2(3)
	3(4)
	12

	19
	5
	2.5
	2.5
	2(3)
	2(3)
	9

	20
	5
	3
	2
	3(4)
	2(3)
	12

	21
	5
	4
	1
	4(5)
	1(2)
	10

	22
	10
	10
	0
	10(11)
	0(0)
	11

	23
	10
	5
	5
	5 (6)
	5 (6)
	36

	24
	20
	10
	10
	10(11)
	10(11)
	121



From the above table, we can see that the combination of the periodicities can implicitly indicate the number of patterns and the combination of periodicities of both pattern 1 and pattern 2. In that case, we propose to set X=0, Y=5. The maximal number of states to be indicated in PSBCH is 121, which corresponds to 7 bits, then Z=7.
Proposal 2: For TDD configuration indication in PSBCH:
· X=0 bit to indicate the patterns;
· Y=5 bits to indicate the periodicities;
· Z=7 bits to indicate the number of UL slots in pattern 1 and pattern 2(if configured)
Another problem needs to be solved is how to indicate the number of UL slots in pattern(s) with the Z bits. In case of the Y bits indicate one pattern, it is straightforward to use all code-points of the Z bits to indicate the number of UL slots within the pattern. For the case of the Y bits indicate 2 patterns, then code-points of the Z bits should be divided into 2 groups, P code-points (number of slots within the first pattern) is used to indicate the number of slots within the first pattern, and the remaining code-points is used to indicate the number of slots within the second pattern. It is up to editor on how to capture this in the specification.
Proposal 3: For the Z=7 bits to indicate the number of UL slots in pattern 1 and pattern 2:
· In case of only one pattern, all code-points are used to indicate the number of UL slots within the pattern;
· In case of 2 patterns, P code-points is used to indicate the number of slots within the first pattern, and the remaining code-points are used to indicate the number of slots within the second pattern;
· It is up to editor to capture this in the specification.
1.2 Resource sets for S-SSB 
Till now, we agreed that up to N S-SSB can be transmitted within a synchronization period (160ms), such as N is up to 64 in FR2. It needs to clarify that the N S-SSB transmission is only within one synchronization resource set. In LTE-V2X, up to 2 or 3 synchronization resource sets can be configured. For example, if 2 sync resource sets are configured, the UE receives S-SSB in one of the 2 sync resource and transmits S-SSB in another sync resource.
Proposal 4: The number of synchronization resource set is same as LTE-V2X. How to use the sync resource set follows the same mechanism as LTE-V2X.
Conclusion
In this contribution, the remaining issued of synchronization mechanism for NR-V2X are discussed. The following proposals are given.
Proposal 1: 15kHz is assumed to be referenceSubcarrierSpacing for TDD indication in PSBCH. 
Proposal 2: For TDD configuration indication in PSBCH:
· X=0 bit to indicate the patterns;
· Y=5 bits to indicate the periodicities;
· Z=7 bits to indicate the number of UL slots in pattern 1 and pattern 2(if configured)
Proposal 3: For the Z=7 bits to indicate the number of UL slots in pattern 1 and pattern 2:
· In case of only one pattern, all code-points are used to indicate the number of UL slots within the pattern;
· In case of 2 patterns, P code-points is used to indicate the number of slots within the first pattern, and the remaining code-points are used to indicate the number of slots within the second pattern;
· It is up to editor to capture this in the specification.
Proposal 4: The number of synchronization resource set is same as LTE-V2X. How to use the sync resource set follows the same mechanism as LTE-V2X.
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