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Introduction
According to the timelines of the chairman’s guideline on feature lead summary, it can be referred as:
· Preparation phase (5/18-5/22):
· 5/18-5/19: Feature leads to prepare summary.
· 5/20-5/22: FLs to lead the discussion identifying the set of email threads. 3 email threads will be determined before 5/22.
· Official e-meeting phase (5/25-6/5):
· Deadline time reference: UTC 11:59pm
· Same as before (PSDT 4:59pm)
· Quiet Period
· 44 hours: UTC 3am 5/30 – UTC 11pm 5/31

Sidelink synchronization issue list
This feature lead summary document captures the remaining issues of sidelink synchronization mechanism aspects for NR-V2X based on the submitted contributions [5]-[20]. The issue list with priorities can be found as following subsection.

Issue list

	Issue#
	Descriptions
	Tdocs
	Email Reply
	

	1
	Indication of TDD configuration
	[5, Nokia, NSB] [6, vivo] [7, Huawei, HiSilicon] [8, LGE] [9, ZTE, Sanechips] [10, CATT] [11, MediaTek] [12, Samsung] [13, CMCC] [14, Spreadtrum] [15, OPPO] [16, Apple] [17, Sharp] [18, NTT DOCOMO] [19, Qualcomm] [20, Ericsson]
	[Sharp] [vivo] [MediaTek] [Huawei, HiSilicon] [Nokia, NSB] [LGE] [Ericsson] [ZTE, Sanechips] [Futurewei] [Samsung] [Qualcomm]
	11

	2
	SL-TDD-Config determination
	[6, vivo] [7, Huawei, HiSilicon] [13, CMCC] [17, Sharp]
	[Sharp] [vivo] [Huawei, HiSilicon] [Nokia, NSB] [LGE] [Ericsson] [ZTE, Sanechips] [Futurewei] [Samsung] [Qualcomm]
	10

	3
	Slot index vs. S-SSB index
	[5, Nokia, NSB] [10, CATT]
	
	

	4
	PSBCH contents and payload size
	[8, LGE] [9, ZTE, Sanechips] [10, CATT] [12, Samsung] [20, Ericsson]
	[Sharp] [vivo] [MediaTek] [Huawei, HiSilicon] [Nokia, NSB] [LGE] [Ericsson] [ZTE, Sanechips] [Futurewei] [Samsung] [Qualcomm]
	11

	5
	Sidelink timing definition
	[7, Huawei, HiSilicon]
	[Sharp] [Huawei, HiSilicon] [LGE] [Futurewei]
	4

	6
	Number of timing references
	[7, Huawei, HiSilicon]
	[Nokia, NSB] [ZTE, Sanechips]
	2

	7
	Timing offset between eNB and gNB sync sources
	[7, Huawei, HiSilicon]
	[MediaTek] [Huawei, HiSilicon]
	2

	8
	Start symbol of S-SSB
	[19, Qualcomm]
	[Sharp] [MediaTek] [Huawei, HiSilicon] [Nokia, NSB] [Ericsson] [ZTE, Sanechips] [Futurewei] [Samsung] [Qualcomm]
	9

	9
	SL timing from gNBs in different frequency layers
	[11, MediaTek]
	[Huawei, HiSilicon]
	1

	10
	Synchronous and asynchronous for NR V2X
	[7, Huawei, HiSilicon]
	
	

	11
	Determination of InC and OoC / DL carrier frequency
	[7, Huawei, HiSilicon] [17, Sharp]
	[Sharp] [Nokia, NSB] [Futurewei]
	3

	12
	Collision between S-SSB and DL slots
	[9, ZTE, Sanechips]
	[Huawei, HiSilicon] [LGE] [ZTE, Sanechips]
	3

	13
	Indication of synchronization resource
	[10, CATT]
	
	

	14
	(Pre-)configuration of SL BWP
	[14, Spreadtrum]
	[Sharp] [vivo] [Futurewei]
	3

	15
	SL SSID randomization
	[19, Qualcomm]
	[Qualcomm]
	1

	16
	Synchronization to multiple sources
	[5, Nokia, NSB]
	[Nokia, NSB]
	1

	17
	In-device coexistence between LTE-V2X and NR-V2X
	[7, Huawei, HiSilicon] [8, LGE]
	[Sharp] [vivo] [MediaTek] [LGE] [Futurewei]
	5

	18
	S-SSB RSRP measurement
	[11, MediaTek]
	[MediaTek]
	1

	19
	(Re-)selection of SyncRef in EN-DC/NE-DC network
	[11, MediaTek]
	
	

	20
	TP for DL pathloss terminology
	[8, LGE]
	
	




Indication of TDD configuration
In RAN1#100bis-e meeting [4], the following agreements on TDD configuration indication in PSBCH were achieved.
	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.



FL proposal:
Proposal 1: For indication of TDD configuration, the pattern(s) indication (X) and periodicity indication (Y) follows the two tables below:
Table 1. Periodicity indication Y with single TDD pattern (X=0)
	Periodicity indication Y
	P (ms)
	Single pattern

	
	
	

	0
	0.5
	0.5

	1
	0.625
	0.625

	2
	1
	1

	3
	1.25
	1.25

	4
	2
	2

	5
	2.5
	2.5

	6
	4
	4

	7
	5
	5

	8
	10
	10

	9-15
	Reserved


Table 2. Periodicity indication Y with two TDD patterns (X=1)
	Periodicity indicatonY
	P+P2 (ms)
	Two patterns

	
	
	P
	P2

	0
	1
	0.5
	0.5

	1
	1.25
	0.625
	0.625

	2
	2
	1
	1

	3
	2.5
	0.5
	2

	4
	2.5
	1.25
	1.25

	5
	2.5
	2
	0.5

	6
	4
	1
	3

	7
	4
	2
	2

	8
	4
	3
	1

	9
	5
	1
	4

	10
	5
	2
	3

	11
	5
	2.5
	2.5

	12
	5
	3
	2

	13
	5
	4
	1

	14
	10
	5
	5

	15
	20
	10
	10



Proposal 2: For indication of the granularity of UL resources,
· If single pattern is configured, the granularity of the number of UL resources indicated by SL-TDD-Config is 1 slot.
· If two patterns are configured, the granularity of the number of UL resources indicated by SL-TDD-Config follows the table below.
	Periodicity indication Y
	P+P2 (ms)
	Two patterns
	Granularity in slots with different SCS

	
	
	[bookmark: _GoBack]P
	P2
	15kHz
	30 kHz
	60 kHz
	120 kHz

	0
	1
	0.5
	0.5
	1

	1
	1.25
	0.625
	0.625
	

	2
	2
	1
	1
	

	3
	2.5
	0.5
	2
	

	4
	2.5
	1.25
	1.25
	

	5
	2.5
	2
	0.5
	

	6
	4
	1
	3
	1
	2

	7
	4
	2
	2
	
	

	8
	4
	3
	1
	
	

	9
	5
	1
	4
	
	

	10
	5
	2
	3
	
	

	11
	5
	2.5
	2.5
	
	

	12
	5
	3
	2
	
	

	13
	5
	4
	1
	
	

	14
	10
	5
	5
	1
	2
	4

	15
	20
	10
	10
	1
	2
	4
	8



Proposal 3: For indication of the UL slots by Z,
· If single patter is configured, Z bits indicate the UL slots;
· If two patterns are configured, Z bits indicate the state index derived by the UL slots.


Contribution Proposals:
 [5, Nokia, NSB]
· Proposal 2: For the indication of pattern times, with Y=4, pattern combinations, as show in Table 1, are directly indexed for each case, one or two patterns.
[bookmark: _Ref40175462]Table 1. Possible UL-DL slot pattern configurations with P≥P2
	Single pattern only
	Two patterns

	pattern1 [ms]
	Index Y
	pattern1 [ms]
	panttern2 [ms]
	panttern2 [ms]
	panttern2 [ms]
	Index Y

	0,5
	0
	0.5
	0.5
	2
	-
	0, 1

	0,625
	1
	0.625
	0.625
	-
	-
	2

	1
	2
	1
	1
	3
	4
	3,4,5

	1,25
	3
	1.25
	1,25
	-
	-
	6

	2
	4
	2
	0,5
	2
	3
	7, 8, 9

	2,5
	5
	2.5
	2.5
	-
	-
	10

	
	-
	3
	1
	2
	-
	11, 12

	4
	6
	4
	1
	-
	-
	13

	5
	7
	5
	5
	-
	-
	14

	10
	8
	10
	10
	-
	-
	15


· Proposal 3: In case two patterns (P+P2) are indicated, the number of SL slots for  pattern P is  indicated by 4 bits and for pattern P2 with 3 bits when P≥P2 and when P2>P, number of SL slots for  pattern P is indicated by 3 bits and for pattern P2 with 4 bits.
· Proposal 4: For higher sub-carrier spacings where number of bits is not enough to indicate the full number of slots, higher granularity is used e.g. 2 for 60kHz and 4 for 120kHz.
· [bookmark: _Hlk40255577]Proposal 5: If the full/exact number of UL slots for a given pattern given in tdd-UL-DL-ConfigurationCommon cannot be indicated in sl-TDD-Config, largest possible value (among the possible slot index space) that is smaller or equal to the value in tdd-UL-DL-ConfigurationCommon should be indicated by UE in sl-TDD-Config. 

[6, vivo]
· [bookmark: _Ref40452969][bookmark: _Hlk37366084][bookmark: _Ref20054135]Proposal 1: The periodicities indicated by SL-TDD-Config should be the same as that of NR Uu TDD config in SIB1. Each codepoint of Y is defined in Table 1 and Table 2 for X=0 and X=1, respectively.
[bookmark: _Ref40257842]Table 1. Periodicity with single TDD pattern (X=0)
	Index
	P (ms)
	Single pattern

	
	
	

	0
	0.5
	0.5

	1
	0.625
	0.625

	2
	1
	1

	3
	1.25
	1.25

	4
	2
	2

	5
	2.5
	2.5

	6
	4
	4

	7
	5
	5

	8
	10
	10


[bookmark: _Ref39849208]Table 2. Combinations of the periodicity with two TDD patterns (X=1)
	Index
	P=P1+P2 (ms)
	Two patterns

	
	
	P1
	P2

	0
	1
	0.5
	0.5

	1
	1.25
	0.625
	0.625

	2
	2
	1
	1

	3
	2.5
	1.25
	1.25

	4
	2.5
	2
	0.5

	5
	2.5
	0.5
	2

	6
	4
	2
	2

	7
	4
	3
	1

	8
	4
	1
	3

	9
	5
	2.5
	2.5

	10
	5
	3
	2

	11
	5
	2
	3

	12
	5
	4
	1

	13
	5
	1
	4

	14
	10
	5
	5

	15
	20
	10
	10


· [bookmark: _Ref40361059][bookmark: _Ref40261358][bookmark: _Ref39929214][bookmark: _Ref37364116][bookmark: _Ref37431374]Proposal 2: When there is 1 TDD pattern, the granularity of the number of UL resources indicated by SL-TDD-Config is 1 slot.
· [bookmark: _Ref40361065][bookmark: _Ref40261366]Proposal 3: When there are 2 TDD patterns, the granularity of the number of UL resources indicated by SL-TDD-Config is calculated as below:
Indication granularity w =⌈((P1*2μ+1)*(P2*2μ+1)/27)1/2⌉
Where P1 and P2 are the periodicities in units of ms of the first and the second pattern respectively, u=0/1/2/3 corresponds to the 15/30/60/120 kHz SL SCS for SL respectively, and granularity means the unit of UL slot indication.
· [bookmark: _Ref40450558][bookmark: _Ref40452994]Proposal 4: When there are 2 TDD patterns, the granularity of the number of UL resources indicated by SL-TDD-Config is,
· When periodicity index=0~5, the granularity of resource indication is 1 slot
· When periodicity index=6~13
· If SL SCS=15/30/60kHz, the granularity of resource indication is 1 slot
· If SL SCS=120kHz, the granularity of resource indication is 2 slots
· When periodicity index=14
· If SL SCS=15/30kHz, the granularity of resource indication is 1 slot
· If SL SCS=60kHz, the granularity of resource indication is 2 slots
· If SL SCS=120kHz, the granularity of resource indication is 4 slots
· When periodicity index=15
· If SL SCS=15kHz, the granularity of resource indication is 1 slot
· If SL SCS=30kHz, the granularity of resource indication is 2 slots
· If SL SCS=60kHz, the granularity of resource indication is 4 slots
· If SL SCS=120kHz, the granularity of resource indication is 8 slots
· [bookmark: _Ref40455185]Proposal 5: For indexing the UL slot indication combinations, the order of combinations is
· First, in increasing order of number of UL resources in the second pattern
· Second, in increasing order of number of UL resources in the first pattern
· [bookmark: _Ref40464216][bookmark: _Ref40283257]Proposal 6: The number of UL resources can be determined from the value n indicated by the Z bits in SL-TDD-Config based on the following formula
· If there is one pattern configured
UL slot number in the pattern=
· If there are two patterns configured
UL slot number in the first pattern=
UL slot number in the second pattern=
Where  is the periodicity in units of ms of the second pattern, w is the granularity of resource indication and u=0/1/2/3 corresponds to the 15/30/60/120 kHz SCS for SL respectively.
· FL: A corresponding TP is also provided.

[7, Huawei, HiSilicon]
· Proposal 1: Among the Y=4 bits for indication of periodicity information:
· If a single pattern is configured, Y=4 bits are the binary representation of a row index in Table 1-1,
· Otherwise, Y bits are the binary representation of a row index in Table 1-2.
· Proposal 2: The SL reference SCS configuration  is derived by:
· If a single pattern is configured, ,
· Otherwise, the mapping relation between each row index in Table 1-2 and the SL reference SCS is as follows:
	Index

	SL Reference SCS configuration


	0 – 5
	3

	6 – 13
	2

	14
	1

	15
	0


· Proposal 4: Among the Z=7 bits for indication of the UL slots:
· If a single pattern is configured, Z bits indicate the UL slots in pattern1,
· Otherwise, Z bits are the binary representation of a state index derived by the UL slots.
· FL: A corresponding TP is also provided.

[8, LGE]
· Proposal 1: Working assumption that TDD configuration field in PSBCH consists of 12 bits is confirmed. The details on value of Y=4 bits (periodicity) and Z=7 bits (UL slots) are as follows.
Y value for X=0 (one pattern case):
	Y (in decimal)
	Periodicity

	0
	0.5

	1
	0.625

	2
	1

	3
	1.25

	4
	2

	5
	2.5

	6
	4

	7
	5

	8
	10


Y value for X=1 (two patterns case):
	Y (in decimal)
	Periodicity of pattern 1
	Periodicity of pattern 2

	0
	0.5
	0.5

	1
	0.625
	0.625

	2
	1
	1

	3
	0.5
	2

	4
	2
	0.5

	5
	1.25
	1.25

	6
	1
	3

	7
	3
	1

	8
	2
	2

	9
	1
	4

	10
	4
	1

	11
	2
	3

	12
	3
	2

	13
	2.5
	2.5

	14
	5
	5

	15
	10
	10


Z indicates the number of UL slots in pattern 1 and 2 with respect to the reference SCS as follows when NP1 and NP2 are the maximum number of UL slots in pattern 1 and 2 respectively for given X and Y value.
	Z (in decimal)
	#UL slots in pattern 1
	#UL slots in pattern 2

	0, …, NP2-1
	0
	1,…, NP2

	NP2, …, 2* NP2
	1
	0,…, NP2

	2* NP2+1, …, 3* NP2+1
	2
	0,…, NP2

	…
	…
	…

	k* NP2+k-1, …, (k+1)* NP2+k-1
	k
	0,…, NP2

	…
	…
	…

	NP1* NP2+ NP1-1, …, ( NP1+1)* NP2+ NP1-1
	NP1
	0,…, NP2


· Proposal 2: The number of UL slots for a pattern is counted as the number of successive UL slots from the end of the periodicity of the pattern. 
· Proposal 3: The UL slot indicated by PSBCH TDD configuration includes the slot that contains at least Y-th, (Y+1)-th, ..., (Y+X-1)-th UL symbols, where X and Y are sl-LengthSymbols and sl-StartSymbol respectively.
· Proposal 4: The UL slots based on the reference SCS signaled by TDD configuration in PSBCH should indicate only the UL slots based on the SL SCS, which satifies the UL slot condition in Proposal 3.
· Proposal 5: TDD configuration field in PSBCH and the reference SCS is (pre-)configured by a higher layer signaling. In a higher layer signaling, the reference SCS is defined as same as SL SCS for the single pattern case. For the double patterns case, the reference SCS is defined as SL SCS divided by the grouping factor λ, which is defined in the following table.
Reference SCS for the double patterns case
	SL SCS (kHz), Y
	Grouping factor (λ)

	(120, 15)
	8

	(60, 15)
(120, 14)
	4

	(30, 15)
(60, 14)
(120, [6,..,13])
	2

	Other cases
	1



[9, ZTE, Sanechips]
· [bookmark: _Toc17029][bookmark: _Toc9398][bookmark: _Toc21930]Proposal 2: The number of combinations of potential sidelink slots based on SL SCS in two patterns are N_(s,1)×N_(s,2) ,where N_(s,1) and N_(s,2) are the slot numbers within each periodicity of the configured pattern respectively. If 7 bits are not enough to indicate the combinations
· Support to indicate them based on RefSCS
· [bookmark: _Toc22573][bookmark: _Toc15308]The RefSCS is determined according to
· [bookmark: _Toc22208][bookmark: _Toc3691]RefSCS = min(SL SCS, maximal supportable SCS with at most 7 bits)
· [bookmark: _Toc20305][bookmark: _Toc16945]Observation 1: In some cases, there is one remaining bit in the 7 bits after indicating potential sidelink slot in two patterns based on RefSCS. 
· [bookmark: _Toc28046][bookmark: _Toc3373]Proposal 3: If remaining bit exists in the 7 bits after indication based on RefSCS, it should be used to indicate potential sidelink slot.

[10, CATT]
· [bookmark: _Ref39957479]Observation 1: For the indication of TDD configuration in PSBCH, when two TDD patterns are configured, the granularity of UL slot indication should be greater than 1 slot according to the different configuration of periodicities, as the number of bits to jointly indicate UL slots only has 7 bits. 
· Proposal 6: Different sidelink reference SCSs are selected as the SCS for indication of Z when counting the number of UL Slots in different configurations of periodicities for two patterns, in order to ensure the total number of candidate configurations of UL Slots for two patterns can be indicated by Z=7bits.

[11, MediaTek]
· [bookmark: _Ref37429027]Proposal 1: For the dual-period patterns with the same period for P1 and P2, UL slot indication for a reference pattern can be used to derive the UL slots for the other patterns with reduced signaling overhead. 

[12, Samsung]
· Proposal 1: Use equation (2) for jointly indicating UL slots in PSBCH contents.
SIV = C1’∙ B’ + A’                                                                       (2)
where C1’=, B’=, A’=, , 

[13, CMCC]
· Proposal 1: For FR1, the number of UL slots in indicated using 60KHz as reference SCS with different granularities for different periodicity or periodicity combinations as follow:
· For single pattern, one-slot granularity is used;
· For dual patterns,
· For periodicity combinations other than 5ms+5ms and 10ms+10ms, one-slot granularity is used;
· For 5ms+5ms periodicity, two-slot granularity is used;
· For 10ms+10ms periodicity, four-slot granularity is used. 
· Proposal 2: For FR2, the number of UL slots is indicated using 120KHz as reference SCS with different granularities for different periodicity or periodicity combinations:
· For single pattern, one-slot granularity is used;
· For dual patterns,
· For 0.5+0.5ms, 0.625+0.625ms, 1+1ms, 0.5+2ms, 2+0.5ms and 1.25+1.25ms periodicity combinations, one-slot granularity is used;
· For 1+3ms, 3+1ms, 2+2ms, 1+4ms, 4+1ms, 2+3ms, 3+2ms and 2.5+2.5ms combinations, two-slot granularity is used;
· For 5ms+5ms periodicity, four-slot granularity is used;
· For 10ms+10ms periodicity, eight-slot granularity is used.  

[14, Spreadtrum]
· Proposal 1: For TDD configuration indication in PSBCH, the SCS of SL BWP is used as the reference SCS.
· Proposal 2: For two pattern case, support the scaled-up granularity for the candidate periodicities under reference SCS 60kHz and 120kHz defined as:
	Reference SCS: μref 
	Periodicity:
P1
	Periodicity:
P2
	Scaled-up granularity: (slots)

	2
	5
	5
	2

	2
	10
	10
	4

	3
	1
	3
	2

	3
	3
	1
	2

	3
	2
	2
	2

	3
	1
	4
	2

	3
	4
	1
	2

	3
	2
	3
	2

	3
	3
	2
	2

	3
	2.5
	2.5
	2

	3
	5
	5
	4

	3
	10
	10
	8


Table 2. Indication of UL slots in two pattern case: 60kHz
	Periodicity:
P1
	Periodicity:
P2
	# of slots in pattern 1:
P1*2μ 
	# of slots in pattern 2:
P2*2μ
	# of bits:
 log 2 (P1*2μ+1) (P2*2μ+1)

	0.5
	0.5
	2
	2
	4

	1
	1
	4
	4
	5

	0.5
	2
	2
	8
	5

	2
	0.5
	8
	2
	5

	1.25
	1.25
	5
	5
	6

	1
	3
	4
	12
	7

	3
	1
	12
	4
	7

	2
	2
	8
	8
	7

	1
	4
	4
	16
	7

	4
	1
	16
	4
	7

	2
	3
	8
	12
	7

	3
	2
	12
	8
	7

	2.5
	2.5
	10
	10
	7

	5
	5
	20
	20
	9

	10
	10
	40
	40
	11



Table 3. Indication of UL slots in two pattern case:120kHz
	Periodicity:
P1
	Periodicity:
P2
	# of slots in pattern 1:
P1*2μ 
	# of slots in pattern 2:
P2*2μ
	# of bits:
 log 2 (P1*2μ+1) (P2*2μ+1)

	0.5
	0.5
	4
	4
	5

	0.625
	0.625
	5
	5
	6

	1
	1
	8
	8
	7

	0.5
	2
	4
	16
	7

	2
	0.5
	16
	4
	7

	1.25
	1.25
	10
	10
	7

	1
	3
	8
	24
	8

	3
	1
	24
	8
	8

	2
	2
	16
	16
	9

	1
	4
	8
	32
	9

	4
	1
	32
	8
	9

	2
	3
	16
	24
	9

	3
	2
	24
	16
	9

	2.5
	2.5
	20
	20
	9

	5
	5
	40
	40
	11

	10
	10
	80
	80
	13



[15, OPPO]
· Proposal 1: 15kHz and 30kHz are used as referenceSubcarrierSpacing to determine the UL slot boundary which is indicated by PSBCH in FR1 and FR2 respectively.
· Proposal 2: If 2 patterns are configured by network in FR2, 30kHz SCS and 15kHz SCS are used as referenceSubcarrierSpacing in case of 10ms and 20ms period respectively.

[16, Apple]
· Proposal 1: For the indication of TDD configuration in PSBCH, the set of periodicities for single TDD pattern is {0.5, 0.625, 1, 1.25, 2, 2.5, 3, 4, 5, 10}, the set of periodicity pairs for two TDD patterns is {(0.5, 0.5), (0.625, 0.625), (1, 1), (0.5, 2), (2, 0.5), (1.25, 1.25), (1, 3), (3, 1), (2, 2), (1, 4), (4, 1), (2, 3), (3, 2), (2.5, 2.5), (5, 5), (10, 10)}. 
· Proposal 2: For the indication of TDD configuration in PSBCH, if single TDD pattern is configured, then the UL slot indication granularity is 1 slot; if two TDD patterns are configured, then the UL slot indication granularity is more than 1 slot when the number of UL slot combinations is more than 128. 

[17, Sharp]
· Proposal 2: Further specify how the UE sets indication of TDD configuration when synchronized to a LTE cell.

[18, NTT DOCOMO]
· Proposal 1: For TDD configuration indication in PSBCH, in case of two patterns,
· if the number of UL slot combinations of the two patterns is more than 128, UL slots are indicated with granularity of more than one slot.

[19, Qualcomm]
· [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.

[20, Ericsson]
· Observation 1: There is no need to include any limitation or extra coordination between the TDD configuration from the network and the TDD configuration indicated in the PSBCH for the case of partial coverage.
· Proposal 2: In the case where all the symbols used for SL in a slot (as configured for the SL BWP) are configured as UL (by TDD_UL_DL_Config_Common), the slot is considered to be an UL slot for the purpose of indicating the TDD configuration in PSBCH.
· Observation 2: It is not possible to signal in PSBCH TDD configuration all the patterns that can be defined in the TDD-UL-DL-ConfigCommon in NR Uu.
· Proposal 3: In the case of using only one pattern for TDD configuration, the 7 bits available for TDD indication in PSBCH are used.
· Proposal 4: In the case of two concatenated patterns, up to 8 patterns for TDD configuration are pre-configured.


SL-TDD-Config determination
4 companies discussed how to derive/convert the SL-TDD-Config in PSBCH from TDD-UL-DL-ConfigCommon.
Two options are considered. 
· Option 1: (UE side) SL-TDD-Config is derived from TDD-UL-DL-ConfigCommon on UE side.
· Pros: No new RRC signaling is introduced.
· Cons: Additional derivation rules are needed; significant spec change is needed; rules are various according to different TDD configurations.
· Option 2: SL-TDD-Config is derived from TDD-UL-DL-ConfigCommon on Network side.
· Pros: The derivation/conversion from TDD-UL-DL-ConfigCommon to SL-TDD-Config is done at network side; low implementation cost at UE side; no specs impact; good forward compatibility.
· Cons: New signaling in SIB is needed.

FL proposal:
· SL-TDD-Config in PSBCH is set to the same values in SIB provided by gNB.


Contribution Proposals:
[6, vivo]
· [bookmark: _Ref32004271][bookmark: _Ref37364126]Proposal 7: UE sets the SL-TDD-Config bits in its PSBCH to the same values provided by SL-TDD-Config in SIB.

[7, Huawei, HiSilicon]
· Proposal 3: The UL slot(s) indicated by the PSBCH is obtained from TDD-UL-DL-ConfigCommon.

[13, CMCC]
· Proposal 3: gNB provide SL-TDD-Config to UE through SL SIB, and UE sets the X/Y/Z bits in PSBCH to the same values as received in SL SIB.

[17, Sharp]
· UE shall set TDD configuration in SL MIB as the same meaning as in the received SIB from the base station.
· Proposal 2: Further specify how the UE sets indication of TDD configuration when synchronized to a LTE cell.

Slot index vs. S-SSB index
In RAN1#99 meeting [2], slot index with 7 bits are agreed as a working assumption in PSBCH for timing indication.
In [10, CATT], it is proposed to use S-SSB index to replace slot index in PSBCH for sidelink timing indication. Some drawbacks with slot index are: slot number of each S-SSB is not consecutive as S-SSB index, which will hinder the combining of multiple S-SSBs for PSBCH decoding; introduce more standardization efforts, as a lot of procedures are related to S-SSB index, such as PSBCH DM-RS sequence initialization and PSBCH scrambling; slot number cannot carry the information of beam index when beam sweeping was introduced in future release.

[bookmark: _Ref36563129]FL proposal: 
· Proposal 2: S-SSB index should be included into PSBCH payload instead of slot number for the case of S-SSB combining for sidelink coverage extension and beam sweeping for V2X in FR2.
· Proposal 3: The indication mechanism of SSB index in NR Uu can be reused for the indication of S-SSB index in NR V2X.
· For FR1, the 2 bits indicating S-SSB index are carried by DMRS sequence of PSBCH 
· For FR2, the 3 MSBs of 6 bits indicating S-SSB index are carried by PSBCH payload and the 3 LSBs of the S-SSB index by DMRS sequence of PSBCH. 


Contribution Proposals:
 [5, Nokia, NSB]
· Observation 3: Information regarding the UL slot locations can be used in S-SSB slot index information.

[10, CATT]
· [bookmark: _Ref36563127][bookmark: _Ref39957539]Proposal 2: S-SSB index should be included into PSBCH payload instead of slot number for the case of S-SSB combining for sidelink coverage extension and beam sweeping for V2X in FR2.
· [bookmark: _Ref39957556]Proposal 3: The indication mechanism of SSB index in NR Uu can be reused for the indication of S-SSB index in NR V2X.
· For FR1, the 2 bits indicating S-SSB index are carried by DMRS sequence of PSBCH 
· For FR2, the 3 MSBs of 6 bits indicating S-SSB index are carried by PSBCH payload and the 3 LSBs of the S-SSB index by DMRS sequence of PSBCH. 
· [bookmark: _Ref36563131][bookmark: _Ref39957562]Proposal 4: Adopt the following text proposal for PSBCH payload generation in 38.212.
-------------------------------------------------Start of Text Proposal for 38.212-----------------------------------------------
8.1.1 PSBCH payload generation



Denote the bits in a transport block delivered to layer 1 by, where  is the payload size generated by higher layers. The lowest order information bit  is mapped to the most significant bit of the transport block.

Generate the following additional timing related PSBCH payload bits , where:
-	if the frequency range of S-SSB is FR2,

are the 6th, 5th, and 4th bits of S-SSB index, respectively.
-	else if the frequency range of S-SSB is FR1

are reserved.
-	end if
----------------------------------------------- < Unchanged parts are omitted > -----------------------------------------------
--------------------------------------------------------End of Text Proposal -----------------------------------------------------


PSBCH contents and payload size
In RAN1#99 meeting [2], the following fields in PSBCH contents were agreed.
	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
	






5 companies discussed TDD configuration indication in PSBCH content and proposed to confirm the working assumption of PSBCH payload size.

FL proposal:
· Confirm the working assumptions in RAN1#99 for the PSBCH contents for NR SL Rel-16, and reserve bits are 2.

Contribution Proposals:
[8, LGE]
· Proposal 6: Following PSBCH fields are agreed.
	PSBCH contents
	MIB
# bits
	Payload
# bits
	Notes

	DFN
	10
	
	Agreed

	TDD configuration
	12
	
	WA is confirmed

	Slot index within a frame
	
	7
	WA is confirmed

	In-coverage indicator
	
	1
	Agreed

	Reserved
	
	2
	For future extension

	CRC
	
	24
	Agreed

	Total bits
	
	56
	



[9, ZTE, Sanechips]
· Proposal 1: Confirm the working assumption that slot index within a frame is indicated by 7 bits and the total bits of PSBCH payload are 56bits.

[10, CATT]
· [bookmark: _Ref36563125][bookmark: _Ref39957535]Proposal 1: PSBCH for NR V2X should include DFN, S-SSB index, Indication of synchronization resource, Indication of TDD configuration and In-coverage indicator. 
· [bookmark: _Ref36558408]Proposal 7: Confirm the working assumption that PSBCH payload size is 56 bits including 24 bits of CRC.
	PSBCH contents
	bits
	Notes

	Direct Frame Number
	10
	[0,1023]

	Indication of TDD configuration
	12
	12bits = 1bit (Pattern) + 4bits (Periodicity) + 7bits (UL Slot)

	S-SSB index
	3
	3 MSBs of 6 bits indicating S-SSB index come from PSBCH payload for FR2

	Indication of synchronization resource
	2
	2bits indicate 3 candidate sets of synchronization resource

	In-coverage Indicator
	1
	Carried by PSBCH Payload explicitly

	Reserved
	4
	Reserved bits

	CRC
	24
	

	Total
	56
	



[12, Samsung]
· Proposal 2: Confirm the wording assumptions for PSBCH contents and payload size. 

[20, Ericsson]
· Proposal 1: Confirm the working assumption in RAN1#99 for the PSBCH contents for NR SL Rel-16, where 2 bits are used as reserve bits to complete the 56 bits of the PSBCH contents.


Sidelink timing definition
1 company discussed about sidelink timing misalignment with DL/UL timing. On the shared carrier (TDM between SL and UL) when SL timing is aligned with DL timing, a gap between UL slot and SL slot that length of TA is occurred, which cannot be used by SL. On dedicated carrier, both DL and UL timing can be used, and using DL timing for SL is preferred with some reasons, such as DL timing helps UE to avoid acquiring TA from gNB when performing PRACH; it is friendly for idle/inactive UE on SL; Mode 2 UEs only receive system information and RRC from gNB.

FL proposal:
· For sidelink transmissions, uplink timing is used on shared carrier, and downlink timing is used on dedicated carrier.

Contribution Proposals:
 [7, Huawei, HiSilicon]
· Proposal 5: For sidelink transmissions, 
· Uplink timing is used for both mode 1 and mode 2 in the carrier where Uu link and sidelink transmission coexist,
· Otherwise, downlink timing is used.
· FL: A corresponding TP is also provided.


Number of timing references
1 company proposed to add a FG that addresses the number of multiple reference TX/RX timings to balance the UE implementation complexity and the synchronization performance.

Contribution Proposals:
 [7, Huawei, HiSilicon]
· Proposal 6: The supported number of timings for sidelink TX/RX should be a signaled UE capability, where the candidate value set of timing number is {1, 2, 3, 4}.
· Proposal 7: If FG 15-24 is not defined, then the following clarification is needed:
· From UE perspective, only a single Tx/Rx sidelink timing is supported in Rel-16 NR-V2X.
· The UE assumes the sidelink timing is aligned in the same BWP/carrier when the synchronization source(s) are configured.


Timing offset between eNB and gNB synchronization sources
Since the timing offset between the eNB and gNB cannot always be aligned, a timing offset offetDFN should be indicated to sidelink UE to align the DFN. This time offset between eNB and gNB is also needed when UEs synchronizing to one of these sources indirectly, so that they can derive the same timing. If the offsetDFN is not configured, it can be treated as 0

Contribution Proposals:
 [7, Huawei, HiSilicon]
· Proposal 9: If a network type synchronization source (eNB or gNB) is (pre-)configured, a timing offset offsetDFN’ between eNB and gNB should be indicated to the sidelink UE such that a unified DFN timing can be derived by sidelink UE.
· Observation 1: When network type synchronization source is (pre-)configured, separate downlink RSRP threshold for eNB or gNB can help to choose a better synchronization source.


Start symbol of S-SSB

FL proposal:
· The first OFDM symbol in an S-SS/PSBCH block is mapped to the first OFDM symbol in the slot.

Contribution Proposals:
 [19, Qualcomm]
· 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-----------------------------------------------------


SL timing from gNBs in different frequency layers
In LTE V2X, DFN offset with up to 1ms was introduced for V2X UEs synced with GNSS to derive the eNB timing on the frequency shared for both uu and SL operations. The purpose is to align GNSS timing with eNB timing to avoid the mutual interference between V2X UEs and cellular UEs due to the different timing references. When UEs are synchronized to gNBs in different frequency layers without synchronization, the issue should be considered.
· Scenario 2: UEs are synced to GNSS and/or intra/inter-frequency BSs wherein BSs are synced within the same frequency layer but asynced across the frequency layers 
· Solution: The new signaling, OffsetCommonGNSS (including DFN offset, slot offset and/or symbol offset),  is provided by BSs with a common value for the corresponding V2X frequency layer to derive the common SL timing on the V2X frequency layer from the current serving cell timing based on a common reference GNSS timing.

Contribution Proposals:
 [11, MediaTek]
· [bookmark: _Ref15833618][bookmark: _Ref15833621]Proposal 3: For Scenario 2 (i.e., UEs are synced to GNSS and/or gNBs in the different frequency layers wherein gNBs are synced within the same frequency layer but asynced across the frequency layers), the new signaling, e.g., OffsetCommonGNSS , should be provided by gNBs for the corresponding V2X frequency layer to derive the common SL timing based on a common reference GNSS timing.


Synchronous and Asynchronous for NR V2X
According to RAN4 specifications, the eNB and the gNB can be synchronous or asynchronous, with a maximum receive timing difference of up to 500 μs for inter-band asynchronous EN-DC, and up to 33 μs for inter-band synchronous EN-DC. Irrespective of whether the synchronization source is eNB or gNB, a common DFN must be obtained for the sidelink. Therefore, a timing difference between eNB and gNB should be configured to allow the sidelink UE to derive a unified sidelink timing.

Contribution Proposals:
 [7, Huawei, HiSilicon]
· Proposal 8: For NR-V2X, both synchronous and asynchronous deployment scenarios between gNB and eNB should be supported.  


Determination of InC and OoC / DL carrier frequency
2 companies discuss on how UE determines a DL carrier frequency based on the pre-configured SL carrier frequency.
In LTE, the frequency location of synchronization signals can be derived from the carrier frequency (i.e. the centre frequency of the carrier). While in NR, the SSB of a cell can be located anywhere in the carrier bandwidth (and cannot be derived from the centre frequency of the carrier). In case the SL carrier corresponds to a SUL carrier in a TDD cell, the DL (i.e. “non-SUL”) carrier frequency of the cell cannot be derived from the SL carrier (which is a shared carrier for both “SL” and “SUL”) frequency.

Contribution Proposals:
 [7, Huawei, HiSilicon]
· Proposal 10: How to configure the Uu and SL bands combination is up to RAN4 and RAN2 work
· If the Uu carrier is indicated to sidelink UE, the SSB configuration in the Uu carrier should be indicated. 
· The related (pre-)configuration should be determined by RAN2 in TS 38.331.

[17, Sharp]
· Proposal 1: RAN1 further discusses how a UE determines the DL carrier frequency (to perform measurements) based on the pre-configured SL carrier frequency.


Collision between S-SSB and DL slots
1 company discusses about the validation rules for S-SSB transmission. In [9, ZTE, Sanechips], the current S-SSB transmission could overlap with DL slots and additional validation rules are needed. In case less than half of the slots are UL slots in both patterns, the S-SSB is likely to overlap with DL slot. Since the resource of DL is not used for sidelink, it is sensible to invalidate the S-SSB occasion which overlaps with DL slot.
Principally, S-SSB slots and DL slots cannot overlap when allocating the resources. If there is potential collision between S-SSB and DL slots, a rule is needed to avoid this issue.

FL proposal:
S-SSB transmission/reception slots are not supposed to overlap with DL slots.


Contribution Proposals:
 [9, ZTE, Sanechips]
· [bookmark: _Toc23437][bookmark: _Toc13788][bookmark: _Toc23068][bookmark: _Toc7710][bookmark: _Toc6465][bookmark: _Toc23544][bookmark: _Toc28518]Proposal 4: If an occasion configured for S-SSB overlaps with DL slot, it should be invalidated for S-SSB transmission/reception.


Indication of synchronization resource
1 company discusses about the indication of sync resource.
If there is no indication of synchronization resource information, UE cannot derive the frame boundary and the starting position of synchronization period.  Indication of synchronization resource should be included in PSBCH payload. The receiver UE will know the S-SSB belongs to the first set of synchronization resource based on the indication bit in the PSBCH.

Contribution Proposals:
 [10, CATT]
· [bookmark: _Ref36563137][bookmark: _Ref39957672]Proposal 5: Indication of synchronization resource should be carried by PSBCH to indicate the set of synchronization resource which the S-SSB belonging to.


(Pre-)configuration of SL BWP
Either for RRC idle (or out of coverage NR V2X UEs) or RRC connected UEs, only one SL BWP is (pre)configured. However, there is no explicit conclusion that the SL BWP (pre)configured for RRC idle (or out of coverage NR V2X UEs) should be the same as the one configured for RRC connected UEs. If the configured BWPs in two cases are different, then BWP information should be carried by S-SSB to enable SL communication for partial coverage UEs. Considering that no bits are kept for BWP information in PSBCH so far, the same SL BWP should be (pre)configured for both RRC idle (or out of coverage NR V2X UEs) and RRC connected UEs. Consequently, BWP information is not required to be passed in partial coverage case

FL proposal:
· The same SL BWP should be (pre)configured for both RRC idle (or out of coverage NR V2X UEs) and RRC connected UEs.

Contribution Proposals:
 [14, Spreadtrum]
· Proposal 3: The same SL BWP should be (pre)configured for both RRC idle (or out of coverage NR V2X UEs) and RRC connected UEs. 
· Proposal 4: Not support that the UE assumes the subcarrier with index 0 in the S-SS/PSBCH block is aligned with a subcarrier with index 0 in the SL BWP.
------------------------------------------------------ Start of Draft TP of 213--------------------------------------------------
16.1	Synchronization procedures
<Unchanged parts omitted>
For reception of a S-SS/PSBCH block, a UE assumes a frequency location corresponding to the subcarrier with index 66 in the S-SS/PSBCH block [4, TS 38.211], is provided by absoluteFrequencySSB-SL. The UE assumes that a S-PSS symbol, a S-SSS symbol, and a PSBCH symbol have a same transmission power. The UE assumes a same numerology of the S-SS/PSBCH as for a SL BWP of the S-SS/PSBCH block reception, and that a bandwidth of the S-SS/PSBCH is within a bandwidth of the SL BWP. The UE assumes the subcarrier with index 0 in the S-SS/PSBCH block is aligned with a subcarrier with index 0 in the SL BWP.   
---------------------------------------------------------- End of Draft TP -------------------------------------------------------


SL SSID randomization
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 leads to broken of half-duplex constrain.

[bookmark: _Toc40456223]Contribution Proposals:
 [19, Qualcomm]
· 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.


Synchronization to multiple sources
In order to guarantee continuous transmission on sidelink groupcast/unicast, SL UEs are supposed to maintain synchronization to multiple sources.

Contribution Proposals:
 [5, Nokia, NSB]
· Proposal 1: SL UEs are capable to maintain synchronization to two different synchronization sources. 


In-device coexistence between LTE-V2X and NR-V2X
2 companies discussed in-device coexistence issue. In [8, LGE], it suggests that the SL transmission timing and DFN of NR-V2X are derived from those of LTE-V2X. But in [7, Huawei, HiSilicon], it is up to UE implementation on how to derive SL timing for NR-V2X when UE losses S-SSB on NR-V2X module.

FL proposal:
· When a UE is configured to operate the in-device coexistence between LTE-V2X and NR-V2X, the SL transmission timing and DFN of NR-V2X are derived from those of LTE-V2X.

Contribution Proposals:
[7, Huawei, HiSilicon]
· Proposal 11: For the SyncRef UE-based synchronization procedure, when a UE cannot receive S-SSB under in-device coexistence limitation, how to derive sidelink timing for NR-V2X is up to UE implementation. 

[8, LGE]
· Proposal 7: To capture the agreements relevant to the boundary alignment between LTE and NR SL made in RAN1 #1901 adhoc and RAN1 #96 meeting, following TP regarding the in-device coexistence operation is included in TS38.213.
----------------------------------------------------Start of Draft TP for TS 38.213----------------------------------------------------
--------------------------------------------------< Unchanged parts are omitted >----------------------------------------------------
16.2.X Operation for in-device coexistence
If a UE is configured to operate in in-device coexistence mode between a first channel/signal using E-UTRA radio access and a second channel/signal using NR radio access, the UE transmits or receives the channel/signal, of which the subframe boundary of the first channel/signal using E-UTRA radio access is aligned with the subframe boundary of the second channel/signal using NR radio access.
--------------------------------------------------< Unchanged parts are omitted >----------------------------------------------------
----------------------------------------------------End of Draft TP for TS 38.213-----------------------------------------------------
· Proposal 8: When a UE is configured to operate the in-device coexistence between LTE-V2X and NR-V2X, the SL transmission timing and DFN of NR-V2X are derived from those of LTE-V2X. Send LS to RAN2 to capture the case where NR V2X sidelink is snynchronized with LTE V2X sidelink.


S-SSB RSRP measurements

FL proposal:
· S-SSB RSRP is measured based on S-SSS. In addition, PSBCH-DMRS can be used for S-SSB RSRP measurement optionally.

[bookmark: _Ref40528726]Contribution Proposals:
 [11, MediaTek]
· Proposal 2: S-SSB RSRP is measured based on S-SSS. In addition, PSBCH-DMRS can be used for S-SSB RSRP measurement optionally. 


(Re-)selection of SyncRef in EN-DC/NE-DC network
1 company discusses about the open issue that S-SSB RSRP is measured based on S-SSS or PSBCH-DMRS, which also has the impact on RAN4 work. S-SSS based RSRP is more preferred for reducing the complexity by reusing NR Uu implementation and requirements. It also avoids one more step to measure RSRP on PBCH-DMRS for implementation. 

Contribution Proposals:
 [11, MediaTek]
· [bookmark: _Ref20669724][bookmark: _Ref24202084][bookmark: _Ref19958513]Observation 1: The rule of selecting the synchronous reference source is ambiguous for UEs with EN/NE-DC operations.
· [bookmark: _Ref20670058][bookmark: _Ref24202106][bookmark: _Ref19958516]Proposal 4: UEs in the EN/NE-DC operation shall always select gNB (or always select eNB) as synchronization reference source by (pre-)configuration when both PCell and PSCell’s RSRP values are higher than a threshold (pre-)configured by network. 


TP for DL pathloss terminology
1 TP is proposed to keep consistency of the spec text.

Contribution Proposals:
[8, LGE]
· Proposal 9: For consistency in terminology on downlink pathloss, the following editorial correction is accepted in CR.
	 [dBm],
where
·  as described in Subclause 7.1.1
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Appendix: RAN1 agreements on synchronization

RAN1#94 agreements:

Agreements:
· NR V2X Sidelink Synchronization includes at least the following
· Sidelink synchronization signal(s)
· PSBCH
· Sidelink synchronization sources and procedure(s)
· Study potential synchronization sources –GNSS, gNB, eNB, UE, LTE UE
· Note: this doesn’t mean all of them are to be supported

RAN1#94bis agreements:

Agreements:
At least GNSS, gNB, NR UE, and eNB are supported as the synchronization source for NR V2X.
eNB as a synchronization source for NR V2X UEs supporting LTE Uu/PC5 or Uu only (no change to the eNB behaviour) 
Whether a source is supported is for further NR V2X UE capability consideration

Agreements:
NR V2X sidelink operation includes the following cases:
NR V2X sidelink is synchronized with LTE V2X sidelink
NR V2X sidelink synchronization procedure operates independently to the LTE V2X sidelink synchronization procedure

Working assumption:
· For the purpose of evaluation, the initial frequency error should be within ±[5] ppm with the assumption of uniform distribution [-5, 5] for NR V2X sidelink synchronization.
· Note: This is the error of the local oscillator for the Tx and Rx with respect to the absolute carrier frequency.

Agreements:
· The design of NR V2X sidelink synchronization signals and PSBCH uses NR SSB structure as the starting point with the following properties,
· NR V2X synchronization signals include sidelink PSS (S-PSS) and sidelink SSS (S-SSS) and are structured with PSBCH in a block format (S-SSB)

Agreements:
· Periodic transmission of S-SSB in NR V2X  is supported
· FFS:  whether one/more S-SSB is transmitted in a period

RAN1#95 agreements

Agreements:
· Confirm the working assumption that initial frequency error before synchronized to any synchronization source should be within ±5 ppm for the purpose of evaluation.  

Agreements:
· S-SSB has the same numerology, which includes SCS and CP length, as that of control and data channels for a given carrier 

Agreements:
· The transmission bandwidth for S-SSB is within the BW of the (pre)-configured SL-BWP.  
· FFS:  The actual transmission BW for S-SSB and sync raster

Agreements:
· For evaluation of V2X S-SSB, the transmission bandwidth of S-SSB is in proportion to the SCS for the design of V2X S-SSB.  
· Alt1: 24 PRBs 
· Alt2: 20 PRBs  
· Other values are not precluded

Agreements:
· For the evaluation of S-PSS/S-SSS, the sequences and/or polynomials used in NR Uu PSS/SSS are used as the starting point of the NR V2X S-PSS/S-SSS design.
· Others are not precluded.

Agreements:
· The aspects of synchronization sequence for NR V2X to be considered for the evaluation include,
· The length of S-PSS and S-SSS sequences
· If and how to distinguish from NR Uu PSS and SSS sequences
· The number of NR SL-SSID targeted in the design of NR V2X S-PSS/S-SSS 
· Use cases of NR SL-SSID should be addressed

Agreements:
· Using the below table as a starting point for evaluation assumptions for sidelink synchronization LLS.
· Detection probability of S-PSS/S-SSS
· Decoding BLER of PSBCH
· Check further offline regarding UE speeds (absolute vs. relative, including current channel model assumptions in the TR)  on Friday, confirmed to be relative speed and thus, the speeds in the table below need to be doubled
· Discuss further offline payload size of PSBCH  to revisit in the next RAN1 meeting. Companies to report the assumed payload size of PSBCH in their evaluations

	 
	Below 6GHz
	Above 6GHz

	Carrier Frequency
	6 GHz
	30 GHz

	Channel Model
	CDL channel models 

	Subcarrier Spacing(s)
	15, 30, 60 kHz
	60, 120 kHz

	SNR Range
	> -6 dB
	> -6 dB

	UE Speed
	3 km/h, 120 km/h  (mandatory)
30km/h, 250 km/h (optional)
	3 km/hr, 120 km/h (mandatory)

	Interference model
	Scenario 1: no interference
Scenario 2: effect of interference includes in the model
	Scenario 1: no interference


	Initial Frequency Offset

	TX: Uniform distribution within [-5, 5] ppm of nominal carrier frequency
RX: Uniform distribution within [-5, 5] ppm of nominal carrier frequency



Agreements:
· The study of NR V2X synchronization includes synchronization based on S-SSB  
· The study also includes use of other sidelink signals/channels (e.g., other RSs in the SL, using PSSCH, using PSCCH, etc.) for the sidelink synchronization

RAN1#AH-1901 agreements:

Agreements:
· For NR SLSS, as the baseline:
· The sequence type for S-PSS is the same type as the M-sequence used for NR-PSS
· The sequence type for S-SSS is the same type as the Gold sequence for NR-SSS

Agreements:
· The frequency location for S-SSB is (pre-) configured
· Note: it implies that there is no intended hypothses detection in frequency location of S-SSB performed by the UE for a carrier in a given band
· Note: the potential frequency locations for the (pre-)configured frequency location may be restricted, up to RAN4

Further discussion offline to identify several potential options for SL-SSB in terms of combinations of # of RBs and # of symbols for S-PSS/S-SSS, for additional more focused evaluations

Agreements:
· Combination 1:  
· Time domain: 2 symbol of length-127 S-PSS, 2 symbol of length-127 S-SSS 
· Frequency domain:11 or 12 RBs
· BW containing S-SSB: 
· 2.5 MHz for 15 kHz SCS
· 5 MHz for 30 kHz SCS
· 10 MHz for 60 kHz SCS
· 20 MHz for 120 kHz SCS
· Combination 2:  
· Time domain: 2 symbol of length-127 S-PSS, 2 symbol of  length-127 S-SSS 
· Frequency domain:  20 RBs
· BW containing S-SSB: 
· 5 MHz for 15 kHz SCS
· 10 MHz for 30 kHz SCS
· 20 MHz for 60 kHz SCS
· 40 MHz for 120 kHz SCS
· Combination 3:  
· Time domain: 1 symbol of length-127 S-PSS, 1 symbol of  length-127 S-SSS 
· Frequency domain:  20 RBs
· BW containing S-SSB: 
· 5 MHz for 15 kHz SCS
· 10 MHz for 30 kHz SCS
· 20 MHz for 60 kHz SCS
· 40 MHz for 120 kHz SCS
· Combination 4:  
· Time domain: 1 symbol of length-255 S-PSS, 1 symbol of  length-255 S-SSS 
· Frequency domain:  24 RBs
· BW containing S-SSB: 
· 5 MHz for 15 kHz SCS
· 10 MHz for 30 kHz SCS
· 20 MHz for 60 kHz SCS
· 40 MHz for 120 kHz SCS
· Other combinations are not precluded.
· Note:  Company should specify the assumptions, such as total energy per SSB, when the performance results are compared between different combinations.  

Agreements:
· Design Target for NR S-PSS/S-SSS:
· At least for 15 kHz SCS NR S-PSS/S-SSS, same or better coverage to that of LTE under the same Tx/Rx configuration
· Coverage:  measured in terms of coupling loss 
· MCL = P_Tx – (NF + N_floor + SINR)
· N_floor = -174 +10 log (BW)
· P_Tx = 23 dBm
· NF = 9 dB 
· SINR = -6 dB for LTE as the reference
· Companies to report detailed assumptions e.g. the detection method/probability/etc. for the target SINR

Agreements:
For the evaluation at next meeting, sequence length of  S-PSS/S-SSS for all evaluated SCS is assumed the same as that of S-PSS/S-SSS with 15 kHz SCS    
· Other sequence lengths are not precluded

Agreements:
· At least for single-carrier operation:
· For the SL synchronization procedure, each type of synchronization reference has a respective sync priority 
· FFS the priority between eNB and gNB (if necessary)
· For the SL synchronization procedure, among the available references, a UE selects the synchronization reference with the highest priority as the reference to derive its transmission timing
· FFS other potential usage
· FFS how to handle the case when there are two or more references of a same priority to be selected as the highest priority

RAN1#96 agreements:

Agreements:
· Whether GNSS-based synchronization or gNB/eNB-based synchronization is used is (pre)-configured.  
· The following table is a working assumption
	GNSS-based synchronization
	gNB/eNB-based synchronization

	· P0: GNSS 
· P1: the following UE has the same priority: 
· UE directly synchronized to GNSS 
· P2: the following UE has the same priority: 
· UE indirectly synchronized to GNSS
· P3: the remaining UEs have the lowest priority.
	· P0: gNB/eNB
· P1’: UE directly synchronized to gNB/eNB 
· P2’: UE indirectly synchronized to gNB/eNB 
· P3’: GNSS 
· P4’: UE directly synchronized to GNSS 
· P5’: UE indirectly synchronized to GNSS
· P6’: the remaining UEs have the lowest priority. 



Agreements:
1. NR V2X supports using a sidelink RS for synchronization purpose
0. Applicable only on unlicensed (ITS) carrier with no network deployment on this carrier
0. This RS is not a standalone RS and not part of SLSS.  
0. This RS will not appear in the synchronization procedure for the selection of sync sources.
0. RS used for the synchronization purpose would not impact any sidelink RS design
0. FFS:  Whether this RS is DM RS or other RS
0. FFS: Whether this could be achieved by UE implementation 
0. FFS: Specification impact 

RAN1#96bis agreements:

Agreements:
· RAN1 will consider the design of NR SLSS where 
· S-PSS of LTE and NR candidates have similar PAPR.
· S-SSS of LTE and NR candidates have similar PAPR.
· SLSS design should take into consideration PAPR difference between S-PSS and S-SSS.

Agreements:
· In NR V2X, S-SSB bandwidth is 11RBs. 
· PSBCH spans 11RBs.
· The S-SSB is designed following combination 1.
· Length-127 M-sequences for S-PSS and length-127 Gold sequences for S-SSS
· Two symbols are used for each of S-PSS and S-SSS, respectively.

Agreements:
· For the evaluation of PSBCH performance, the payload size of NR V2X PSBCH is 56 bits including 24 bits of CRC.

RAN1#97 agreements:

Working assumption:
· For the NR SLSS, 
· Same sequence is used for both symbols of S-PSS
· Same sequence is used for both symbols of S-SSS

Agreements:
The impact on detection probability performance of having or not having a transient period between S-PSS and S-SSS symbols is used to evaluate the following:
· Alt 1: S-PSS symbols and S-SSS symbols are adjacent.
· Alt 2: S-PSS symbols and S-SSS symbols are not adjacent.
FFS (aim to conclude this week – see below)
· The power difference between S-PSS and S-SSS symbols.
· The transient duration.

Agreements:
The following parameters are assumed for evaluation:
· Power Difference for S-PSS and S-SSS symbols:
· Opt.1) MPR values: S-PSS = 0 dB, S-SSS = 3 dB;
· Opt.2) MPR values: S-PSS = 3 dB, S-SSS = 3 dB
· Opt.3) companies to report the assumed MPR values
· Transient period is
· 10us for FR1; 5us for FR2
· Waveform puncturing during the transient period
· S-PSS detection search window: 80ms and 160ms

Agreements:
· In NR V2X, from transmitter perspective, the period (P1 in unit of ms) of S-SSB(s) transmission is the same for all SCS, for further down-selection:
· Alt 1: the number of S-SSB(s) transmitted within P1is (pre-)configurable.
· Alt 2: the number of S-SSB(s) transmitted is fixed within P1 per SCS.
· Alt 3: only one S-SSB for all SCS is transmitted within P1.

Agreements:
At least for evaluation, one S-SSB transmission with at least the following periodicity:
· 160ms period at least for 15kHz SCS.
· FFS other value(s)

RAN1#98 agreements:

Agreements:
· For S-SSB pattern design, the first symbol is PSBCH
· Note: no specific symbol(s) reserved for AGC tuning

Agreements:
The number of NR V2X SSID is 672 with the combination of {2 S-PSS candidates * 336 S-SSS candidates}.

Agreements:
· NR S-SSB structure for NCP is as follows:
[image: ]
· For the case of ECP, the structure is the same as the above except that the number of PSBCH symbols after S-SSS is only 6
Send LS to RAN4 (R1-1909788, Teng, CATT) with the above agreements, and add:
· It is up to RAN4 to decide whether a transient period is necessary or not. If so, to address the transient period, one possibility is to shift the symbols starting the first S-SSS symbol by at least one symbol. 
The draft LS is approved with the following updates:
· Remove the 2nd & the 3rd last agreements
· , and respectfully asks RAN4’s feedbacks on whether a transient period is needed or not
With the final LS in R1-1909874

Agreements:
· 160ms is supported as the S-SSB periodicity for all SCS.
· The number of S-SSB transmissions within one S-SSB period is (pre)configurable
The following values with change marks are further agreed:
· Note: the values in bracket are subject to further discussion regarding potential removal all-together
For FR1:
· For 15kHz SCS, {1, [2]}
· For 30kHz SCS, {1, 2, [4]}
· For 60kHz SCS, {1, 2, 4, [8]}
For FR2:
· For 60kHz SCS, {1, 2, 4, 8, 16, 32}
· For 120kHz SCS, {1, 2, 4, 8, 16, 32, 64}
· FFS details for the multiple S-SSB transmissions within one S-SSB period (the set of slots, repetition?, etc.)

Agreements:
· RS based synchronization can be supported by UE implementation without RAN1 specification impact.

RAN1#98bis agreements:

Agreements:
· When two or more UE synchronization sources have same priority, S-SSB RSRP is used for the selection of the synchronization source.

Agreements:
· The following fields with “green” background are agreed
	PSBCH contents
	Number of bits
	Notes

	DFN
	
	

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

	SL-BWP information
	
	

	In-coverage indicator
	
	

	Type of sync source
	
	

	Slot index within a subframe
	
	

	???
	
	

	CRC
	24
	

	Total bits
	
	



Agreements:
· The procedure for signalling, identifying priority for one or more synchronization references and selecting the synchronization reference from the LTE is re-used (as a working assumption) for NR SL
· FFS SSIDs used for each priority
· FFS other potential impacts due to P3/P4/P5
· FFS whether there is an issue with prioritization among references of the same priority
Send an LS to RAN2 regarding the above – Teng (CATT), R1-1911710, which is approved (by adding cc-ing to RAN4) with final LS in R1-1911718.

Agreements:
672 SL-SSIDs are divided into 2 sets to indicate different synchronization priorities following a similar approach as in LTE-V2X: 
· Set id_net {0, 1, …, 335}
· Set id_oon{336, 337, 338, …, 671}
· The usage of 0 is the same as 0 as in LTE
· The usage of 336 is the same as 168 as in LTE
· The usage of 337 is the same as 169 as in LTE

Agreements:
· Do not support 2/4/8 as the number of S-SSB transmissions within one S-SSB period for 15/30/60 KHz SCS for FR1, respectively.

RAN1#99 agreements:

Agreements:
Confirm the working assumptions that the same sequence is used for both symbols of S-PSS and the same sequence is used for both symbols of S-SSS.

Agreements:
· Proposal 4 in R1-1912157 is agreed

Agreements:
The in-coverage indicator as included in PSBCH payload is 1-bit.

Agreements:
For PSBCH DM-RS RE position: 
· No shift in frequency domain is adopted.

Agreements:
For PSBCH DM-RS RE position: 
· Every symbol of PSBCH contains the DM-RS. 

Agreements:
· The S-SSB resources in time domain is (pre-)configured.

Agreements:
S-PSS uses the same polynomial (i.e., x7+x4+1) and the same initial value, but different cyclic shifts {22, 65} to that of NR DL-PSS.

Agreements:
S-SSS reuses, the same polynomials, initial values and cyclic shifts as that of the Gold sequences of NR DL-SSS.

Agreements:
· The triggering of S-SSB transmission in NR V2X reuses the same mechanism that in LTE V2X.

Agreements:
· The S-SSBs within the period of 160ms are distributed with the same interval with the following (pre-)configured parameters:
· The offset from the start of the S-SSB period to the first S-SSB
· The interval between neighboring S-SSBs

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
	



RAN1#100-e agreements:
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.
Agreement:
· SL SSID is used for DM-RS sequence initialization in PSBCH.

Agreements:
The DM-RS sequence initialization for PSBCH is to be down-selected one from the following Alts:
· Alt 1: , where  is 3 LSBs of S-SSB index.
· Alt 2: 
Agreement:
· Scrambling for PSBCH is processed after rate matching.
Agreement:
· NR PSBCH scrambling sequence is initialized with  at the start of each PSBCH block.
Agreements:
The following TP on S-PSS/S-SSS frequency position in S-SSB is endorsed.
------------------------------------------------------ Start of Draft TP of 38. 211----------------------------------------------
<Unchanged parts omitted>
Table 8.4.3.1-1: Resources within an S-SS/PSBCH block for S-PSS, S-SSS, PSBCH, and DM-RS.
	Channel or signal
	OFDM symbol number 
relative to the start of an S-SS/PSBCH block
	Subcarrier number 
relative to the start of an S-SS/PSBCH block

	S-PSS
	1, 2
	2-128

	S-SSS
	3, 4
	2-128

	Set to 0
	1,2,3,4
	0,1, 129,130,131

	PSBCH
	0, 5,6, …,
	0,1,…,131

	DM-RS for PSBCH
	0, 5,6, …,
	0, 4, 8, …., 128


---------------------------------------------------------- End of Draft TP -------------------------------------------------------
Agreements:
· Downlink pathloss based S-SSB open-loop power control is supported.
· The transmission power is same for S-PSS, S-SSS, and PSBCH symbol.

RAN1#100bis-e agreements:
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.

Agreements:
· The DM-RS sequence initialization for PSBCH can be c_init=N_ID^SL
· QCL mechanism is not supported for S-SSB receptions in Rel-16 NR V2X.

-------------------------------------------------Start of Draft TP for 38.211---------------------------------------------
8.4.1.4 Demodulation reference signals for PSBCH
8.4.1.4.1 Sequence generation
The reference-signal sequence  for an S-SS/PSBCH block is defined by

where  is given by clause 5.2. The scrambling sequence generator shall be initialized at the start of each S-SS/PSBCH block occasion with 
.
--------------------------------------------------------End of Draft TP for 38.211 ----------------------------------------

Conclusion:
· The ambiguity of SSID(SSID=337) between P2 and P6 exists when the GNSS is the highest priority, and it can be resolved by proper configuration (e.g. only configure 2 synchronization resources).
Conclusion:
· (for issue #7 in the summary) The previous agreements includes that the synchronization resource set is following LTE-V2X mechanism.
· (for issue #8 in the summary) There is no more clarification is needed, since the current S-SSB timing determination mechanism has no issue left.

Agreements:
· The slot number within a frame used for NR sidelink communication is derived from the following formula:
SlotNumber= Floor ((Tcurrent –Tref–offsetDFN)*2μ) mod (10*2μ),
Where Tcurrent, Tref, offsetDFN are defined in 38.331, and μ=0/1/2/3 corresponding to the 15/30/60/120 kHz of SCS for SL, respectively.
· Send and LS to RAN2 regarding the above.
LS till 4/30 – the latest draft LS is approved. Final LS in R1-2002990 (summary in R1-2002397). 
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