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Introduction
In this contribution, we give our understanding and related proposals, based on the feature lead summary in RAN1#101-e meeting, regarding the remaining issues for the further design of sidelink synchronization. 

Content of PSBCH
In RAN1#100-bis-e [1] and RAN1#101-e [2], many agreements were made regarding how to indicate the SL TDD configuration with the 12-bit PSBCH content. However, it seems the current spec has not fully captured the agreements.
The indicator  should be specified more exactly. In RAN1#101-e [2], we have the following agreement:
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)
· 0/1/2/3 corresponds to the 15/30/60/120 kHz SCS for SL respectively.
In the current Section 16.1, the formulae of  and  are provided, but their definitions in the agreements have not been reflected. 
Second, the locations of the UL slot indicated in the PSBCH content should be further clarified. In NR Uu, the slot configuration based on the cell-specific tdd-UL-DL-ConfigurationCommon is clearly explained in Section 11.1 of TS 38.213, where the UL slots are always the last few slots in each pattern.
	11.1	Slot configuration
------------------------------------------- < Unrelated parts are omitted > ------------------------------------------
A slot configuration period of [image: ] msec includes [image: ] slots with SCS configuration [image: ]. From the [image: ] slots, a first [image: ] slots include only downlink symbols and a last [image: ] slots include only uplink symbols.
------------------------------------------- < Unrelated parts are omitted > ------------------------------------------
A slot configuration period of [image: ] msec includes first [image: ] slots and second [image: ] slots. 
From the [image: ] slots, a first [image: ] slots include only downlink symbols and a last [image: ] include only uplink symbols.


However, for SL TDD configuration in Section 16.1, the current specification does not specify the locations of the indicated UL slots. Since the S-SSB RX UE needs to preclude the resource based on the received PSBCH, the locations of the available slots for SL transmission should be clearly defined.
Observation 1: The locations of the UL slots in SL TDD configuration have not been clearly reflected in 38.213.
To correctly indicate the Uu TDD UL-DL configuration, the Uu design should be utilized. In this sense, the UL slots should be also located at the last few slots in each TDD pattern.
Proposal 1: The text of 38.213 needs to be made clear that the UL slots indicated by the PSBCH content are located at the last few slots in each TDD pattern.
A proposed text for this correction is provided for Section 16.1 of TS 38.213.
------------------------------   Start of Text Proposal for TS 38.213----------------------------------------
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
16.1	Synchronization procedures
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
For transmission of an S-SS/PSBCH block, a UE includes a bit sequence  in the PSBCH payload to indicate sl-TDD-Config and provide a slot format over a number of slots, where
-	 if pattern1 is provided by tdd-UL-DL-ConfigurationCommon;  if both pattern1 and pattern2 are provided by tdd-UL-DL-ConfigurationCommon as described in Clause 11.1
-	 are determined based on
-	 in pattern1 as described in Table 16.1-1 for  
-	 in pattern1 and  in pattern2 as described in Table 16.1-2 for 
where  and  are as described in Clause 11.1
-	 are the 7th to 1st LSBs of , respectively
-	for , 
	-	A slot configuration period of  msec includes  slots
	-	From the  slots, a UE assumes a last  slots include only uplink symbols
-	for , 
-	A slot configuration period of  msec includes first  slots and second  slots
-	From the  slots, a UE assumes a last  slots include only uplink symbols
-	From the  slots, a UE assumes a last  slots include only uplink symbols
where
-	 is the number of symbols in a slot:  if cyclicPrefix-SL = "ECP"; else, 
-	 is 1 if , else  is 0
-	 is 1 if , else  is 0 
-	 is the sidelink starting symbol index provided by sl-StartSymbol
-	 is the granularity of slots indication as described in Table 16.1-2
-	, , , ,  are described in Clause 11.1
-	 corresponds to SL SCS as defined in [4, TS 38.211]
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
------------------------------------------ End of Text Proposal -----------------------------------------------
Without such correction, the S-SSB RX UE does not know how to correctly determine the available SL resource through the 12-bit PSBCH content.


Synchronization resource selection in the EN/NE-DC operation
In RAN1#101-e, a contribution [3] mentioned that in the EN/NE-DC operation, the UE should 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.
Actually, whatever kind of sync-sources the UE relies on, there is a necessary precondition that UE should know the timing offsets between/among the sources. With the timing offsets known, different UEs in the cell could synchronize with each other even if they choose different base stations. Hence, UE could select any sync-source following one of three (pre-)configured selecting mechanisms: a sync-source with higher signal quality, a gNB with good enough RSRP, or an eNB with good enough RSRP. We think when network type synchronization source is (pre-) configured, separate downlink RSRP threshold for eNB or gNB can help to choose a better synchronization source. The network can control whether gNB or eNB will be chosen by setting the related RSRP threshold. For example, if the network wants only gNB type synchronization source is selected, the RSRP threshold to eNB can be set to infinite. 
Proposal 2: When network type synchronization source is (pre-)configured, separate downlink RSRP thresholds for eNB or gNB can be configured, to help choose a better synchronization source.


1. Conclusion
In this contribution, we discussed the various aspects for the NR-V2X synchronization. The proposals are listed in the following:
Observation 1: The locations of the UL slots in SL TDD configuration have not been clearly reflected in 38.213.
[bookmark: _GoBack]Proposal 1: The text of 38.213 needs to be made clear that the UL slots indicated by the PSBCH content are located at the last few slots in each TDD pattern.
Proposal 2: When network type synchronization source is (pre-)configured, separate downlink RSRP thresholds for eNB or gNB can be configured, to help choose a better synchronization source.

References
[bookmark: _Ref46481126][bookmark: _Ref46481138]Chairman notes, RAN1#100bis-e, Apr. 20 - 30, 2020.
[bookmark: _Ref46737327]Chairman notes, RAN1#101-e, May. 25 - Jun. 5, 2020.
[bookmark: _Ref46580571]R1-2003682, “Discussion on sidelink based synchronization mechanism”, MediaTeck Inc, e-Meeting, 3GPP RAN1#101-e.
image3.wmf
ref

m


image4.wmf
S


image5.wmf
slots

d


image6.wmf
slots

u


image7.wmf
2

P

P

+


image8.wmf
ref

2

m

×

=

P

S


image9.wmf
ref

2

2

2

m

×

=

P

S


image10.wmf
2

S


image11.wmf
slots,2

d


image12.wmf
slots,2

u


image1.wmf
P


image2.wmf
ref

2

m

×

=

P

S


