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Introduction
In this document, we share our views on a few remaining issues on synchronization mechanism for NR sidelink.
Discussion
Determination of in-coverage and out-of-coverage
In LTE SL, according to section 11.4, TS 36.304, a UE should determine “in-coverage” and “out-of-coverage” for sidelink operation as follows,
	[section 11.4, TS 36.304]
When UE is interested to perform sidelink communication or sidelink discovery announcement on non-serving frequency, it shall perform measurements on that frequency for cell selection and intra-frequency reselection purpose in accordance with TS 36.133 [10]. When UE is interested to perform V2X sidelink communication on non-serving frequency, it may perform measurements on that frequency or the frequencies which can provide inter-carrier V2X sidelink configuration for that frequency for cell selection and intra-frequency reselection purpose in accordance with TS 36.133 [10].
If the UE detects at least one cell on the frequency which UE is configured to perform sidelink operation on fulfilling the S criterion in accordance with clause 11.4.1, it shall consider itself to be in-coverage for sidelink operation on that frequency. If the UE cannot detect any cell on that frequency meeting the S criterion, it shall consider itself to be out-of-coverage for sidelink operation on that frequency.


It can be seen that for determination of in-coverage or out-of-coverage for sidelink operation, a UE has to perform cell measurements and cell selection, and for this purpose a DL carrier frequency has to be first derived from the SL carrier configuration. 
In LTE SL, and for TDD, it is obvious that the same carrier frequency as the SL carrier should be used as the DL carrier frequency. For FDD, it is specified in section 9.3.2 of TS 36.331 that the DL carrier frequency is determined from the default TX-RX frequency separation, as follow,
	[section 9.3.2, TS 36.331]
SL-PreconfigGeneral-r12 ::=		SEQUENCE {
	[...]
	carrierFreq-r12						ARFCN-ValueEUTRA-r9,
	[...]
}
[...]
SL-V2X-PreconfigFreqInfo-r14 ::=		SEQUENCE {
	v2x-CommPreconfigGeneral-r14		SL-PreconfigGeneral-r12,
	[...]
}
[...]
	SL-Preconfiguration field descriptions

	carrierFreq
Indicates the carrier frequency for out of coverage sidelink communication and sidelink discovery. In case of FDD it is uplink carrier frequency and the corresponding downlink frequency can be determined from the default TX-RX frequency separation defined in TS 36.101 [42, table 5.7.3-1].





In NR SL, there are two important differences comparing to LTE SL in terms of DL carrier frequency:
· Unlike in LTE where the frequency location of synchronization signals can be derived from the carrier frequency (i.e. the centre frequency of the carrier), 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.
Therefore, RAN1 needs to discuss and agree on how the UE determines a DL carrier frequency (to perform measurements) based on the pre-configured SL carrier frequency.
Proposal 1: RAN1 further discusses how a UE determines the DL carrier frequency (to perform measurements) based on the pre-configured SL carrier frequency.
Indication of TDD configuration when synchronized to a LTE cell
In RAN1#100bis-e, the aspect on indication of TDD configuration in SL MIB was agreed as follows,
	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.


Generally, the framework for the indication of TDD configuration in NR sidelink uses the pattern-like indication method as in NR Uu, mainly as already specified in both NR SL and LTE V2X that when synchronized to the base station, UE shall set TDD configuration in SL MIB as the same meaning as in the received SIB from the base station, which is shown as follows,
	[section 5.8.5a, TS 38.331]
[…]
The purpose of this procedure is to provide synchronisation information to a UE.
The initiation and the procedure for the transmission of SLSS and MasterInformationBlock-SL-V2X follow the procedure specified for V2X sidelink communication in subclause 5.10.7 of TS 36.331 [10].
NOTE 1: When applying the procedure in this subclause, SIB13 and SIB14 correspond to SystemInformationBlockType21 and SystemInformationBlockType26 specified in TS 36.331 [10] respectively



	[section 5.10.7.4, TS 36.331]
The UE shall set the contents of the MasterInformationBlock-SL or MasterInformationBlock-SL-V2X message as follows:
1>	if in coverage on the frequency used for the sidelink operation that triggered this procedure as defined in TS 36.304 [4], clause 11.4:
2>	set inCoverage to TRUE;
2>	set sl-Bandwidth to the value of ul-Bandwidth as included in the received SystemInformationBlockType2 of the cell chosen for the concerned sidelink operation;
2>	if tdd-Config is included in the received SystemInformationBlockType1:
3>	set subframeAssignmentSL to the value representing the same meaning as of subframeAssignment that is included in tdd-Config in the received SystemInformationBlockType1;
[…]


In NR sidelink, eNB is supported as synchronization reference, which means an NR UE might be synchronized to a LTE cell and obtain the timing from eNB. In that case, considering SIB28 specified in TS36.331 which is mainly the NR sidelink configuration container without a TDD configuration of NR cell, the highlighted “in the received SystemInformationBlockType1” would imply the received TDD configuration is TDD UL/DL configuration 0-6 in LTE. Hereby LTE TDD UL/DL configuration is referred as follows. E.g. TDD UL/DL configuration 0, the NR SL UE would have two different methods (one pattern with 10ms or 2 patterns with both 5ms) to set TDD configuration in SL MIB. Hence, some specs text is needed to avoid ambiguity.
	· Table 4.2-2: Uplink-downlink configurations
	Uplink-downlink 
configuration
	Downlink-to-Uplink 
Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	1
	5 ms
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	2
	5 ms
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	3
	10 ms
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	4
	10 ms
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	5
	10 ms
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	6
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D





Proposal 2: Further specify how the UE sets indication of TDD configuration when synchronized to a LTE cell.
[bookmark: _GoBack]
Conclusion
In this contribution, we discuss some remaining issues on synchronization for NR sidelink, and make the following proposals:
Proposal 1: RAN1 further discusses how a UE determines the DL carrier frequency (to perform measurements) based on the pre-configured SL carrier frequency.
Proposal 2: Further specify how the UE sets indication of TDD configuration when synchronized to a LTE cell.
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