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Introduction
In RAN1#101-e meeting, the following agreements were achieved on NR V2X Sidelink synchronization mechanism [1]: 
================================================================================
Agreements:
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 indication Y
	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



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

Agreements:
· When transmitting PSBCH, UE derives the values of X/Y/Z; from RRC configuration of TDD-UL-DL-ConfigCommon and maps them to the “indication of TDD configuration” field of PSBCH.

Agreements:
· If at least Y-th, (Y+1)-th, ....., (Y+X-1)-th symbols in a slot semi-statically for UL as indicated in TDD-UL-DL-ConfigCommon, where
· X is sl-LengthSymbols
·  Y is sl-StartSymbol
this slot can be indicated by PSBCH. 
NOTE: X and Y in this proposal are different from the X/Y/Z in PSBCH.

Agreements:
For indication of the UL slots by Z,
· If single pattern is configured, Z bits indicate the UL slot number in the pattern is n.
· If two patterns are configured, Z bits indicate the state index derived by the UL slots,

Where
· n1 is the number of UL slots in the first pattern,
· n2 is the number of UL slots in the second pattern,
· P is the periodicity in units of ms of the first pattern,
· w is the granularity of resource indication,
·  is (working assumption)
· Alt 1: 0/1/2/3 corresponds to the 15/30/60/120 kHz SCS for SL respectively.
· Alt 2: 2 corresponds to 60 kHz SCS for FR1, and 3 corresponds to 120kHz for FR2.

Agreements:
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 (as a working assumption)
	Periodicity indication Y
	P+P2 (ms)
	Two patterns
	Granularity in slots with different SCS

	
	
	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



Agreements:
The first OFDM symbol in an S-SS/PSBCH block is mapped to the first OFDM symbol in the slot.
	----------------------------------------------------Start of draft TP 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 NsymbS-SSB OFDM symbols, numbered in increasing order from 0 to NsymbS-SSB - 1 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 NsymbS-SSB = 13 for normal cyclic prefix and NsymbS-SSB= 11 for extended cyclic prefix. The first OFDM symbol in an S-SS/PSBCH block is the first OFDM symbol in the slot.
--------------------------------------------------< Unchanged parts are omitted >--------------------------------------------
-----------------------------------------------------End of draft TP for 38.211------------------------------------------------



Agreements:
· For sidelink transmission, when gNB/eNB is used as the synchronization reference, the timing determination mechanism in LTE V2X is reused in NR V2X, i.e. DL timing is used.
· Send an LS to RAN4 asking for feedback, if any

Agreements:
· Adopt the following 38.213 TP 
16.2.X   Operation for in-device coexistence
If a first channel/signal using E-UTRA radio access and a second channel/signal using NR radio access occur to a UE, when 
· the first channel/signal using E-UTRA radio access and the second channel/signal using NR radio access are time-division multiplexed, and
· the frame indexes of the first channel/signal using E-UTRA radio access and the frame indexes of the second channel/signal using NR radio access are known to the UE,
the UE transmits or receives the channel/signal so that the subframe boundary of the second channel/signal using NR radio access is aligned with the subframe boundary of the first channel/signal using E-UTRA radio access. It is up to UE implementation how to achieve subframe boundary alignment.
------------------------------------------------< Unchanged parts are omitted >-----------------------------------------------

Agreements:
S-SSB transmission/reception slots are in cell-specific UL resources in Uu.

Conclusion:
UE assumes that the same SL BWP is (pre-)configured for both RRC idle (or out of coverage) UEs and RRC connected UEs.

Agreements:
· Adopt the following TP (38.213, Section 16.1)
<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 a RB of the SL BWP.   
<Unchanged parts omitted>

Agreements:
· PSBCH-DMRS is used for S-SSB RSRP measurement.
· S-SSS may be used for S-SSB RSRP measurement additionally, in which case,  it is up to UE implementation to use PSBCH DMRS only or S-SSS + PSBCH DMRS.

Agreements:
· Adopt the following TP
----------------------------------------------------Start of draft TP for 38.215----------------------------------------------------
5.1.22   PSBCH reference signal received power (PSBCH-RSRP)

	Definition
	PSBCH Reference Signal Received Power (PSBCH-RSRP) is defined as the linear average over the power contributions (in [W]) of the resource elements that carry demodulation reference signals associated with physical sidelink broadcast channel (PSBCH).

For PSBCH-RSRP sidelink secondary synchronization signals in addition to demodulation reference signals for PSBCH may be used. PSBCH-RSRP using sidelink secondary synchronization signals shall be measured by linear averaging over the power contributions of the resource elements that carry corresponding reference signals.

For frequency range 1, the reference point for the PSBCH RSRP shall be the antenna connector of the UE. For frequency range 2, PSBCH-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported PSBCH-RSRP value shall not be lower than the corresponding PSBCH-RSRP of any of the individual receiver branches.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED inter-frequency



NOTE 1:   The number of resource elements within the considered measurement frequency bandwidth and within the measurement period that are used by the UE to determine PSBCH-RSRP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.
NOTE 2:   The power per resource element is determined from the energy received during the useful part of the symbol, excluding the CP.
NOTE 3:   It is up to UE implementation to use PSBCH DMRS only or both S-SSS and PSBCH DMRS for PSBCH-RSRP.
--------------------------------------------------End of draft TP for 38.215----------------------------------------------------

================================================================================

This contribution discusses remaining issues on sidelink synchronization mechanism in NR V2X, and proposes related solutions. Section 2 discusses the offset of S-SSB in SL-BWP, timing offset between gNB and eNB, and clarification on SL-SSID. Section 3 summarizes the proposals with conclusions.

[bookmark: _Ref36559568]Discussion

This section discusses the offset of S-SSB in SL-BWP, timing offset between gNB and eNB, and clarification on SL-SSID. 

Offset of S-SSB in SL-BWP

In RAN1#101-e meeting [1], the following agreements related to the position of S-SSB in the SL BWP were agreed. 
	
Agreements:
· Adopt the following TP (38.213, Section 16.1)
<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 a RB of the SL BWP.   
<Unchanged parts omitted>




From above agreements, as UE assumes the subcarrier with index 0 in the S-SSB is aligned with a subcarrier with index 0 in a RB of the SL BWP, the S-SSB can be located in any RB within the SL BWP bandwidth but their subcarriers with index 0 should be aligned. Therefore, it looks like a new RRC parameter is needed to define the offset between the lowest PRB of S-SSB and the lowest PRB of SL-BWP.
[bookmark: _Ref36563125][bookmark: _Ref39957535]Proposal 1: A new RRC parameter is needed to define the offset between the lowest PRB of S-SSB and the lowest PRB of SL-BWP.

Timing offset between eNB and gNB

According to the agreements in RAN1#96 [2], whether GNSS-based synchronization or gNB/eNB-based synchronization is used is (pre)-configured. In the email discussion after RAN1#98bis meeting, RAN1 reached the following agreements about priority rules:
	· For confirmation of the working assumption of synchronization priority rules, eNB/gNB should be included into the priority order of GNSS-based synchronization.
	GNSS-based synchronization
	gNB/eNB-based synchronization

	•    P0: GNSS
•    P1: UE directly synchronized to GNSS
•    P2: UE indirectly synchronized to GNSS
•    P3: gNB/eNB
•    P4: UE directly synchronized to gNB/eNB
•    P5: UE indirectly synchronized to gNB/eNB
•    P6: 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. 


· When GNSS-based synchronization is (pre-)configured, it is also supported to disable the use of P3, P4, P5 by (pre-)configuration (i.e., a UE skips P3, P4, P5 in synchronization reference selection procedure). Details are up to RAN2.
· Send an LS to RAN2/4 to inform this agreement.



From above table, both gNB and eNB can be selected as synchronization sources for NR V2X UE. Moreover, as gNB and eNB have the same priority, RSRP is used for the selection of the synchronization source from gNB or eNB. However, the timing offset between gNB and eNB should be also considered since NR supports different timing between eNB and gNB. In order to let V2X UE derive a unified timing, the timing offset between gNB and eNB should be informed to V2X UE.
[bookmark: _Ref46589390]Proposal 2: In order to let V2X UE derive a unified timing, the timing offset between gNB and eNB should be informed to V2X UE.

Clarification on SL-SSID

In section 8.4.2.1 of 38.211 [3], the method of deriving SL-SSIDs from S-PSS IDs and S-SSS IDs is described. In this section, the SL-SSID is written as physical-layer sidelink identity. However, it should be physical-layer sidelink synchronization identity instead of physical-layer sidelink identity, as the SL-SSID is the identity of sidelink synchronization, not the identity of sidelink. Therefore, we propose the TP as follows,
Proposal 3: Adopt the following text proposal for synchronization signals in 38.211.
	[bookmark: _Toc29230476][bookmark: _Toc36026735][bookmark: _Toc45107574]--------------------------------------------Start of Text Proposal for 38.212-----------------------------------------------
8.4.2	Synchronization signals
[bookmark: _Toc29230477][bookmark: _Toc36026736][bookmark: _Toc45107575]8.4.2.1	Physical-layer sidelink synchronization identities
There are 672 unique physical-layer sidelink synchronization identities given by
	
where  and . The sequences are divided into two sets, id_net consisting of  and id_oon consisting of .
----------------------------------------------------End of Text Proposal -----------------------------------------------------



[bookmark: _Ref36559580]Conclusion
In this contribution, we discuss the offset of S-SSB in SL-BWP, timing offset between gNB and eNB, and clarification on SL-SSID, and give the following observation and proposals:
Proposal 1: A new RRC parameter is needed to define the offset between the lowest PRB of S-SSB and the lowest PRB of SL-BWP.
Proposal 2: In order to let V2X UE derive a unified timing, the timing offset between gNB and eNB should be informed to V2X UE.
Proposal 3: Adopt the following text proposal for synchronization signals in 38.211.
	--------------------------------------------Start of Text Proposal for 38.212-----------------------------------------------
8.4.2	Synchronization signals
8.4.2.1	Physical-layer sidelink synchronization identities
There are 672 unique physical-layer sidelink synchronization identities given by
	
where  and . The sequences are divided into two sets, id_net consisting of  and id_oon consisting of .
----------------------------------------------------End of Text Proposal ----------------------------------------------------
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