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Introduction
In this contribution, we give our understanding and related proposals, based on the feature lead summary in RAN1#100bis-e meeting, to the remaining issues for the further design of sidelink synchronization. 

Remaining details for sidelink synchronization mechanisms
Content of PSBCH
In RAN1#99 meeting, we have the following agreement [3]: 
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
	2
	

	CRC
	24
	

	Total bits
	56
	



RAN1#100e and RAN1#100-b-e meetings further achieved the following agreements [4] [6]:
Agreements:
· 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.
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.

To reduce the signaling overhead, RAN1 has agreed for V2X to only provide slot-level TDD configuration. More specifically, among the PSBCH payload,
-	X=1 bit indicates the number of patterns;
-	Y=4 bits indicate the periodicity information;
-	Z=7 bits indicate the UL slots.
It was agreed that when two patterns are configured, joint indication is used regarding the Y=4 bits as well as the Z=7 bits. In this sub-section, we present further details on the joint indication methods.
For periodicity indication, if the first X=1 bit indicates that only pattern1 is configured, Y=4 bits are the binary representation of a row index  in Table 1-1, otherwise, Y=4 bits are the binary representation of a row index  in Table 1-2.
Table 1-1: Slot configuration period when one pattern is configured
	Index

	Slot configuration period of pattern1
 (msec)

	0
	0.5

	1
	0.625

	2
	1

	3
	1.25

	4
	2

	5
	2.5

	6
	4

	7
	5

	8
	10

	9 – 15
	Reserved



Table 1-2: Slot configuration period when two patterns are configured
	Index

	Slot configuration period
 (msec)
	Slot configuration period of pattern1
 (msec)
	Slot configuration period of pattern2
 (msec)

	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 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.

The reference SCS as in NR Uu can be considered to reduce the overhead, yet this information cannot be included in the PSBCH payload. If the first X=1 bit indicates that only pattern1 is configured, it is practical that  is considered as the SL reference SCS. Considering the maximum period 10ms for one pattern, there can be up to  slots. By contrast, if pattern2 is additionally configured besides pattern1, we propose a mapping relation between the index  in Table 1-2 and the SL reference SCS , which is described in Table 2. It ensures the total number of states  for each row index  in Table 1-2, see Table 3. Therefore, Z=7 bits are enough to jointly indicate the UL slots in pattern1 and pattern2.
Table 2: The SL reference SCS when two patterns are configured
	Index

	SL Reference SCS configuration


	0 – 5
	3

	6 – 13
	2

	14
	1

	15
	0



Table 3: The total number of states to be indicated by Z bits
	Index

	Number of States to be indicated in pattern1, 
	Number of States to be indicated in pattern2, 
	Total number of states


	0
	5
	5
	25

	1
	6
	6
	36

	2
	9
	9
	81

	3
	5
	17
	85

	4
	11
	11
	121

	5
	17
	5
	85

	6
	5
	13
	65

	7
	9
	9
	81

	8
	13
	5
	65

	9
	5
	17
	85

	10
	9
	13
	117

	11
	11
	11
	121

	12
	13
	9
	117

	13
	17
	5
	85

	14
	11
	11
	121

	15
	11
	11
	121



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



Next, the UE needs to calculate the number of UL slots. Invoking the SL reference SCS, the number of UL slots in pattern1 can be obtained by: 

where ,  and  are indicated by TDD-UL-DL-ConfigCommon. If pattern2 is additionally configured, the number of UL slots in pattern2 is:

where ,  are indicated by TDD-UL-DL-ConfigCommon.
Proposal 3: The UL slot(s) indicated by the PSBCH is obtained from TDD-UL-DL-ConfigCommon.

With the results above, if the first X=1 bit indicates that only pattern1 is configured, then the remaining Z bits can directly represent . And, if the first X=1 bit indicates that pattern2 is additionally configured, then a specific state can be used to indicate the values of  and , respectively. Recall that  is always smaller or equal to , one intuitive solution is to derive the state by:

After receiving the state index, the RX UE may obtain the UL slots in pattern1 and pattern2 with:


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.

In Figure 1, one example is provided to illustrate the relation between the TDD configuration in TDD-UL-DL-ConfigCommon at the S-SSB TX UE, the one in sl-TDD-Config and the one resulted from the resource pool at the S-SSB RX UE. The related cell-specific RRC parameters are listed below: , , , , , , .
[image: C:\Users\j00492165\Desktop\华为新员工\【同步专攻】\20200506 提案修改\TDD configurations.jpg]
[bookmark: _Ref19643922][bookmark: _Ref19643912]Figure 1: The relation between the TDD configuration in TDD-UL-DL-ConfigCommon at the TX UE, the one in sl-TDD-Config and the one resulted from the resource pool at the S-SSB RX UE
According to Table 2, the SL reference SCS configuration is , i.e., the SL reference SCS is 60kHz. On this basis, the UL slots are calculated as , . The state index is . The Z=7 bits are the binary representation of 51, i.e., 0110011. When sl-TDD-Config is used to preclude the slots when deriving the resource pool at the S-SSB RX UE, sl-LengthSymbols X and sl-StartSymbol Y are considered. For example, X=7, Y=7, and the SCS configured for SL BWP is 30kHz, then  means there are 5 potential SL slots in pattern1, and  indicates that the last two UL slots in sl-TDD-Config turn into one potential SL slot in pattern2.

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 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 an S-PSS symbol, an 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.
For reception of a S-SS/PSBCH block, a UE assumes the following information is transmitted by means of the PSBCH payload:
-	sl-TDD-Config – 12 bits as defined in [12, TS 38.331].
-	inCoverage – 1 bit as defined in [12, TS 38.331].
-	directFrameNumber – 10 bits as defined in [12, TS 38.331].
-	slotIndex – 7 bits as defined in [12, TS 38.331].
-	reservedBits – 2 bits as defined in [12, TS 38.331].
A bit sequence  indicated by sl-TDD-Config provides the slot format over a number of slots:
-	A number of patterns indicated by TDD-UL-DL-ConfigCommon as described in Subclause 11.1 by 
	-	If , a pattern1 is provided
	-	If , a pattern1 and a pattern2 are provided
-	A period or two periods indicated by dl-UL-TransmissionPeriodicity by 
	-	 denotes an index in Table 16.1-1 if  or Table 16.1-2 if 
-	A number of slots with only uplink symbols by 
	-	if , a last  slots in pattern1 include only uplink symbols, where , ,  and  are defined in Subclause 11.1, and . The uplink slot indicator .
	-	if , a last  slots in pattern1 and a last  slots in pattern2 include only uplink symbols,  where , ,  and  are defined in Subclause 11.1, and  is indicated by the index  in Table 16.2. The uplink slot indicator .
	-	 equal the binary representation of the USI according to 
  Table 16.1-1: Slot configuration period when one pattern is indicated
	Index

	Slot configuration period of pattern1
 (msec)

	0
	0.5

	1
	0.625

	2
	1

	3
	1.25

	4
	2

	5
	2.5

	6
	4

	7
	5

	8
	10

	9 – 15
	Reserved



Table 16.1-2: Slot configuration period when two patterns are indicated
	Index

	Slot configuration period
 (msec)
	Slot configuration period of pattern1
 (msec)
	Slot configuration period of pattern2
 (msec)

	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



Table 16.2: The SL reference SCS when two patterns are configured
	Index

	SL Reference SCS configuration


	0 – 5
	3

	6 – 13
	2

	14
	1

	15
	0


---------------------------------- < Unchanged parts are omitted > -----------------------------------------
------------------------------------------ End of Text Proposal -----------------------------------------------
Without such correction, the UE does not know how to transmit or receive the TDD configuration through the PSBCH payload. As such, it is necessary to modify TS 38.213.

Sidelink timing definition
In LTE sidelink, the timing for sidelink is defined as following [36.211 f60]:
	[bookmark: _Toc454818155]9.10	Timing



Transmission of a sidelink radio frame number  from the UE shall start  seconds before the start of the corresponding timing reference frame at the UE. The UE is not required to receive sidelink or downlink transmissions earlier than  after the end of a sidelink transmission.
For PSDCH transmission and sidelink synchronization signal transmission for PSDCH:
if the UE has a serving cell fulfilling the S criterion according to [10, clause 5.2.3.2] 


-	the timing of reference radio frame  equals that of downlink radio frame  of the cell c as given in Subclause 14.3.1 of [4] and

-	 is given by clause 8.1,
otherwise 

-	the timing of reference radio frame  is implicitly obtained from [4] and

-	.
For all other sidelink transmissions:
if the UE has a serving cell fulfilling the S criterion according to [10, clause 5.2.3.2]


-	the timing of reference radio frame  equals that of downlink radio frame  in the cell with the same uplink carrier frequency as the sidelink and

-	 is given by clause 8.1,
otherwise 

-	the timing of reference radio frame  is implicitly obtained from [4] and

-	.

[image: ]
Figure 9.9-1: Sidelink timing relation.

The quantity  differs between channels and signals according to





The uplink timing is adopted as sidelink timing reference in mode 1 (D2D). The reason would be: mode 1 resource is scheduled by eNB by one shot way and uplink licensed carrier was assumed as the main frequency carrier for D2D communication. For LTE-V2X both licensed and unlicensed ITS carrier can be used for mode 3 and mode 4, where only downlink timing is used. And for UE out of coverage, the timing of reference radio frame i is implicitly obtained from [TS 36.213].
We have the following agreements in RAN1 #99:
Agreements:
· NR supports SL transmissions at least in cell-specific UL resources in Uu.
Agreements:
· For Rel-16, (normal CP)
· Support 7, 8, 9,…, 14 symbols in a slot without SL-SSB for SL operation
· Target reusing Uu DM-RS patterns for each of the symbol-length, with modifications as necessary
· No other additional spec impact is expected for supporting 7, 8, …, 13 
· # of DM-RS symbols
· 2, 3, 4
· For a dedicated carrier, only 14-symbol is mandatory

The difference between LTE-V2X and NR-V2X is that LTE-V does not define any licensed shared frequency band in RAN4. However, NR-V2X intends to fully support licensed shared carrier, i.e. Uu link and sidelink transmissions coexist in the same carrier, from the beginning. This means that LTE-V will not optimize TA to handle SL-UL interference. However, one of the first principles in NR-V2X is that sidelink transmission cannot interfere with uplink transmission. And thus UL timing alignment could be an effective solution. In details, considering the propagation delay, the gNB signals a timing offset between downlink reception timing and uplink timing, which is comprised of approximately TA/2 for downlink propagation time, and TA/2 forward offset for uplink propagation time. Since sidelink and uplink are TDM and/or FDM in a shared carrier, the sidelink timing can, in principle, be aligned with either. As shown in Figure 2, if TDM is utilized, sidelink timing is aligned with downlink timing, after an uplink slot, there is a time gap, length of TA, wasted in SL slot. If downlink timing is used for sidelink, there would be cut symbols to avoid interference to uplink. 
[image: C:\Users\g00443958\AppData\Roaming\eSpace_Desktop\UserData\g00443958\imagefiles\BAB08F73-6C2C-475F-800C-5B6AC14CFC0C.png]
[bookmark: _Ref36651519]Figure 2 SL timing relationship 
For dedicated carrier, since there exists only sidelink transmission, both uplink timing and downlink timing are technically acceptable. But downlink timing is more reasonable. The reasons are as follows. Firstly, for configured grant, especially for mode 1 CG Type 1 and Type 2, only limited DCI or static configuration will be provided to sidelink UE from downlink. That’s to say, downlink timing could avoid the need for UE to perform PRACH to acquire TA command from gNB. It will be undesirable to waste power and frequent connection with gNB without any benefits. Additionally, the idle UE can work with these configured information with downlink timing. Thus it allows UE both in idle/inactive modes could operate the sidelink. Secondly, for mode 2, aligned with downlink timing would make sense since UE receive only system information or UE common RRC message from gNB. Therefore, downlink timing is more preferable for the dedicated carrier.
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.

A proposed text for this correction is provided for Section 8 of TS 38.211.
------------------------------   Start of Text Proposal for TS 38.211----------------------------------------
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
8.5	Timing



Transmission of a sidelink radio frame number  from the UE shall start  seconds before the start of the corresponding timing reference frame at the UE. The UE is not required to receive sidelink transmissions earlier than the value of , which is given in [TS 38.133], after the end of a sidelink transmission.
For sidelink transmissions:
If the UE has a serving cell fulfilling the S criterion according to [TS 38.304, clause 8.2]


-	The timing of reference radio frame  equals that of downlink radio frame  in the cell with the same uplink carrier frequency as the sidelink and

-	 is given by clause 4.2 of [TS 38.213],
Otherwise 

-	The timing of reference radio frame  is implicitly obtained from [TS 38.213] and

-	.
[image: ]
Figure 8.5-1: Sidelink timing relation.

The quantity  differs between channels and signals according to

---------------------------------- < Unchanged parts are omitted > -----------------------------------------
------------------------------------------ End of Text Proposal -----------------------------------------------

Remaining details for synchronization procedures
Supported number of timing references
Similar to LTE-V, we propose to add a FG that addresses the number of multiple reference TX/RX timings to balance the UE implementation complexity and the synchronization performance. The following cases have strong demands for multiple sidelink timing:
· Case 1: The synchronization source can be eNB or gNB according to the current 38.331. As discussed in RAN4, there are asynchronous scenarios between eNB to eNB, eNB to gNB, or gNB to gNB. Supporting of eNB or gNB type synchronization source would be basic feature in licensed carriers. Then if UE1 synchronizes to gNB1 and UE2 synchronizes to gNB2, the timing between UE1 and UE2 will be different. If only a single timing is supported by UE, then this will mean asynchronous network synchronization sources cannot be used in NR-V2X. 
· Case 2: The synchronization source of {GNSS, SyncRef UE} or {gNB, GNSS, SyncRef UE} combination synchronization source, e.g. GNSS is configured in resource pool 1, gNB is configured in resource pool 2 while SyncRef UE is configured to resource pool 3. The timing between these kinds of synchronization will be different. For example, the timing from gNB will be different from GNSS. If only one single timing is supported, there are some scenarios cannot be supported for above sync source configuration. 
· Case 3: Currently, each SL resource pool can be configured with a sync reference, and there can be up to 16 SL resource pools in 38.331. This means different resource pool can be configured to different sync-sources which have different timings. And even the same sync source is configured, like gnbEnb-Sync, as pointed in Case 1, the timing is still different. To support multiple different resource pool transmission, a UE has to support more than one sidelink timing. 
Support of multiple sidelink timing references would clearly depend on the UE implementation and capabilities. The number of timings, i.e. candidate value set of timing number can be {1, 2, 3, 4}.
Additionally, a contribution mentioned [10], that NR SL UE should be able to maintain continuous transmission during switching synchronization source. However, as analyzed in cases above, even UEs are configured with the same sync reference, there will still exist different timings. Thus, it is the multiple timings should be supported, subject to UE capability, instead of multiple sync-sources.
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}.

If FG 15-24 is not defined for NR V2X, then it should be made clear that UE is assumed to support a single sidelink timing in Rel-16, which may require a specification statement.
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.

Supported synchronous and asynchronous scenarios for NR-V2X
When both eNB and gNB are available as synchronization sources (i.e. UE can detect both of them), the UE should select based on received signal strength, e.g. based on RSRP/RSRQ. However, the timing difference between eNB and gNB should be also considered since NR Uu link supports different timing between eNB and gNB. A single sidelink timing should be achieved when the timing between eNB and gNB is different. The potentially different numerologies between Uu link and sidelink should be also considered in order to derive the slot number in the sidelink. 
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 [7]. 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. 
Proposal 8: For NR-V2X, both synchronous and asynchronous deployment scenarios between gNB and eNB should be supported.  

Timing offset between eNB and gNB synchronization source
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.
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.

Additionally, a contribution [11] 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 sync-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. 
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.

Determination of In-coverage and out-of-coverage
A question was raised in RAN1#100bis-e on whether to discuss how a UE determines the DL carrier frequency (to perform measurements) based on the pre-configured SL carrier frequency [15]. We agree this needs to be answered, and it appears suitable to put the related pre-configuration in 38.331.
The current configurations of V2X sidelink and preconfiguration of NR sidlink are described in TS 38.331.
	1 [bookmark: _Toc37067861][bookmark: _Toc36843572][bookmark: _Toc36836595][bookmark: _Toc36757054]–	SIB13
SIB13 contains configurations of V2X sidelink communication defined in TS 36.331 [10].
SIB13 information element
-- ASN1START
-- TAG-SIB13-START

SIB13-r16 ::=                       SEQUENCE {
    sl-V2X-ConfigCommon-r16             OCTET STRING,
    sl-Bandwidth-r16                    OCTET STRING,
    tdd-Config-r16                      OCTET STRING,
    lateNonCriticalExtension            OCTET STRING                          OPTIONAL,
    ...
}

-- TAG-SIB13-STOP
-- ASN1STOP
……
2 [bookmark: _Toc37067862][bookmark: _Toc36843573][bookmark: _Toc36836596][bookmark: _Toc36757055]–	SIB14
SIB14 contains configurations of V2X sidelink communication defined in TS 36.331 [10], which can be used jointly with that included in SIB13.
SIB14 information element
-- ASN1START
-- TAG-SIB14-START

SIB14-r16 ::=                      SEQUENCE {
    sl-V2X-ConfigCommonExt-r16         OCTET STRING,
    lateNonCriticalExtension           OCTET STRING                          OPTIONAL,
    ...
}

-- TAG-SIB14-STOP
-- ASN1STOP



	SL-PreconfigurationNR information elements
…

SL-PreconfigGeneral-r16 ::=                 SEQUENCE {
    sl-TDD-Config-r16                           TDD-UL-DL-ConfigCommon                                                OPTIONAL,-- Need R
    reservedBits-r16                            BIT STRING (SIZE (2))                                                 OPTIONAL,-- Need R
    ...
}

-- TAG-SL-PRECONFIGURATIONNR-STOP
-- ASN1STOP



If the UE support a band combination where Uu link carrier and pre-configured carriers are combined, both Uu carrier and SL carrier should be configured similar with that of LTE-V. And in the Uu carrier, the SSB configuration should be given so that the UE can perform the related cell detection or OLPC measurement.
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.

2.3.5 In-device coexistence between LTE-V2X and NR-V2X
In [12] it was discussed whether a UE transmits NR S-SSB, when it is configured to operate the in-device coexistence between LTE-V2X and NR-V2X. It was suggested that the SL transmission timing and DFN of NR-V2X are derived from those of LTE-V2X. 
Our understanding is that, when the UE can detect GNSS, it can be the timing source for both LTE-V2X and NR-V2X. If a UE loses GNSS coverage and cannot receive S-SSB in its NR-V2X module under in-device coexistence rules, then the UE can derive its timing from LTE-V2X module. But this does not mean the NR-V2X module will detect the LTE SLSS. Similar issues happened when UE synchronizes to gNB, i.e. the NR-V2X module will not detect the downlink signal from Uu link. The NR-V2X module just derive its sidelink timing after its Uu module has obtained the timing of downlink. This depends purely on UE implementation. 
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. 

1. Conclusion
In this contribution, we discussed the various aspects for the NR-V2X synchronization. The proposals are listed in the following:
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 3: The UL slot(s) indicated by the PSBCH is obtained from TDD-UL-DL-ConfigCommon.
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.
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.
[bookmark: _GoBack]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.
Proposal 8: For NR-V2X, both synchronous and asynchronous deployment scenarios between gNB and eNB should be supported.  
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.
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.
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. 

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.
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