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1. [bookmark: OLE_LINK14]Introduction
Regarding the synchronization mechanism in NR SL, the following agreements have been achieved in the previous meetings [1][2]:
	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:
For indication of TDD configuration, the pattern(s) indication (X) and periodicity indication (Y) follows the two tables below:
[bookmark: _Ref46860400]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:
· 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.


In this paper, we discuss the remaining issues of S-SSB and provide TPs for specifications [3][4].

2. [bookmark: _Hlk18422011]Discussion
2.1. PSBCH content
· PSBCH content in intra-RAT case
	TS 38.331 clause 5.8.9.4.3
=======Omitted=======
1>	else if out of coverage on the frequency used for NR sidelink communication as defined in TS 38.304 [20]; and the concerned frequency is included in sl-FreqInfoToAddModList in RRCReconfiguration or in sl-FreqInfoList within SIB12, or the UE selects GNSS timing as the synchronization reference source:
2>	set inCoverage to true;
2>	set sl-TDD-Config and reservedBits to the value of the corresponding field included in the preconfigured sidelink parameters (i.e. sl-PreconfigGeneral in SidelinkPreconfigNR defined in 9.3);
1>	else if out of coverage on the frequency used for NR sidelink communication as defined in TS 38.304 [20]; and the UE selects GNSS as the synchronization reference and sl-SSB-TimeAllocation3 is not configured for the frequency used in SidelinkPreconfigNR:
2>	set inCoverage to true;
2>	set sl-TDD-Config and reservedBits to the value of the corresponding field included in the preconfigured sidelink parameters (i.e. sl-PreconfigGeneral in SidelinkPreconfigNR defined in 9.3);
=======Omitted=======
1>	else:
2>	set inCoverage to false;
2>	set sl-TDD-Config and reservedBits to the value of the corresponding field included in the preconfigured sidelink parameters (i.e. sl-PreconfigGeneral in SidelinkPreconfigNR defined in 9.3);


It was agreed that UE derives the values of X/Y/Z from RRC configuration of TDD-UL-DL-ConfigCommon and maps them to the sl-TDD-Config field of PSBCH. It is noted that UE can acquire TDD-UL-DL-ConfigCommon from either tdd-UL-DL-ConfigurationCommon or sl-TDD-Configuration-r16. Besides, according to the current TS 38.331, if a UE is out of coverage and/or it selects GNSS or its local timing as the synchronization source for synchronization, it should derive sl-TDD-Config based on the sl-TDD-Configuration-r16 in sl-PreconfigGeneral. However, TS 38.213 only specifies the conversion from tdd-UL-DL-ConfigurationCommon to sl-TDD-Config. Therefore, we propose the following TP1 to include the missing cases.
[bookmark: _Ref53735417]Proposal 1: Agree on TP1 to include the determination of sl-TDD-Config based on pre-configuration.
------------------------------------------------------ Start of Draft TP1 of 213-------------------------------------------------
  <Unchanged parts omitted>
16.1	Synchronization procedures
For transmission of an S-SS/PSBCH block, a UE includes a bit sequence  in the PSBCH payload to indicate sl-TDD-Config-r16 and provide a slot format over a number of slots.
For paired spectrum, or if tdd-UL-DL-ConfigurationCommon and sl-TDD-Configuration-r16 are not provided for a spectrum indicated with only PC5 interface in Table 5.2E.1-1 in [TS 38.101-1], 
-	 are set to '1';
else
-	when UE determines sl-TDD-Config based on tdd-UL-DL-ConfigurationCommon or sl-TDD-Configuration-r16 according to clause 5.8.9.4.3 in [TS 38.331]
-	 if pattern1 is provided by tdd-UL-DL-ConfigurationCommon or sl-TDD-Configuration-r16;  if both pattern1 and pattern2 are provided by tdd-UL-DL-ConfigurationCommon or sl-TDD-Configuration-r16 as described in Clause 11.1
--------------------------------------------------------- End of Draft TP1 -------------------------------------------------------
· PSBCH content in inter-RAT case
In intra-RAT NR sidelink deployment, UE shall convert NR TDD configuration obtained from NR SIB1 to a value n and set SL-TDD-Config in PSBCH to the value. However, when it comes to the inter-RAT deployment where LTE eNB controls NR sidelink operation, the SL configuration is provided by eNB, and an NR UE in the coverage of eNB should use the LTE TDD configuration for PSBCH determination. In this case, it is unclear how to determine the SL-TDD-Config in PSBCH. Therefore, the rules for UE to determine the PSBCH content in inter-RAT case should be discussed.
Unlike NR TDD configuration, the number of uplink resources in an LTE TDD configuration is fixed. Besides, as shown in Figure 1, the uplink resources of some LTE TDD configurations are not placed at the end of the periodicity, which means directly reusing the formulae agreed for NR TDD configuration conversion for intra-RAT case to determine SL-TDD-Config according to a LTE TDD configuration is impossible.
[bookmark: _Ref47287209]Figure 1. UL resource location in LTE TDD configuration


[bookmark: _Ref47299777]Observation 1: The uplink resources of LTE TDD configurations are not always placed at the end of the periodicity, therefore directly reusing the formulae agreed for NR TDD configuration conversion to determine SL-TDD-Config in the inter-RAT case is impossible.
It is noted that the periodicity indication (i.e., Y) value 9~15 of  are reserved in Table 3 when a single NR TDD pattern is indicated (X=0). Then, these reserved values can be reused to indicate LTE TDD configuration. An example is shown in Table 4.
[bookmark: _Ref47202809]Table 3. Slot configuration period when one pattern is indicated
	
	Slot configuration period of pattern1
 (msec)

	0, 0, 0, 0
	0.5

	0, 0, 0, 1
	0.625

	0, 0, 1, 0
	1

	0, 0, 1, 1
	1.25

	0, 1, 0, 0
	2

	0, 1, 0, 1
	2.5

	0, 1, 1, 0
	4

	0, 1, 1, 1
	5

	1, 0, 0, 0
	10

	Reserved
	Reserved



[bookmark: _Ref40257842]Table 4. Indication of LTE TDD Configuration (X=0)
	
	LTE TDD configuration

	1, 0, 0, 1
	0

	1, 0, 1, 0
	1

	1, 0, 1, 1
	2

	1, 1, 0, 0
	3

	1, 1, 0, 1
	4

	1, 1, 1, 0
	5

	1, 1, 1, 1
	6



[bookmark: _Ref40452969][bookmark: _Hlk37366084][bookmark: _Ref47083373][bookmark: _Ref20054135]Proposal 2: The codepoints 9~15 of  when  can be used for LTE TDD configuration indication in PSBCH as follows,
Indication of LTE TDD Configuration (X=0)
	
	LTE TDD configuration

	1, 0, 0, 1
	0

	1, 0, 1, 0
	1

	1, 0, 1, 1
	2

	1, 1, 0, 0
	3

	1, 1, 0, 1
	4

	1, 1, 1, 0
	5

	1, 1, 1, 1
	6


The associated TP2 is provided below.
------------------------------------------------------ Start of Draft TP2 of 213-------------------------------------------------
  <Unchanged parts omitted>
16.1	Synchronization procedures
For transmission of an S-SS/PSBCH block, a UE includes a bit sequence  in the PSBCH payload to indicate sl-TDD-Config-r16 and provide a slot format over a number of slots.
For paired spectrum, or if tdd-UL-DL-ConfigurationCommon and sl-TDD-Configuration-r16 are not provided for a spectrum indicated with only PC5 interface in Table 5.2E.1-1 in [TS 38.101-1], 
-	 are set to '1';
else
-	when UE determines sl-TDD-Config based on tdd-UL-DL-ConfigurationCommon or sl-TDD-Configuration-r16 according to clause 5.8.9.4.3 in [TS 38.331]
-	 if pattern1 is provided by tdd-UL-DL-ConfigurationCommon or sl-TDD-Configuration-r16;  if both pattern1 and pattern2 are provided by tdd-UL-DL-ConfigurationCommon or sl-TDD-Configuration-r16 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 , 
-	for , 
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]
-	if UE is provided tdd-Config described in [TS 36.331]
-	;
-	 are determined based on Table 16.1-3;
-	 are set to '1';
Table 16.1-1: Slot configuration period when one pattern is indicated
	
	Slot configuration period of pattern1
 (msec)

	0, 0, 0, 0
	0.5

	0, 0, 0, 1
	0.625

	0, 0, 1, 0
	1

	0, 0, 1, 1
	1.25

	0, 1, 0, 0
	2

	0, 1, 0, 1
	2.5

	0, 1, 1, 0
	4

	0, 1, 1, 1
	5

	1, 0, 0, 0
	10

	Reserved
	Reserved


  <Unchanged parts omitted>
Table 16.1-3: Indication of LTE TDD Configuration
	
	LTE TDD configuration

	1, 0, 0, 1
	0

	1, 0, 1, 0
	1

	1, 0, 1, 1
	2

	1, 1, 0, 0
	3

	1, 1, 0, 1
	4

	1, 1, 1, 0
	5

	1, 1, 1, 1
	6


--------------------------------------------------------- End of Draft TP2 -------------------------------------------------------
· UE pre-configuration in inter-RAT case
As discussed above, in the deployment of LTE controlling NR sidelink, an NR UE (termed as UE1) might be in the coverage of eNB and receive LTE TDD configuration. Therefore, the LTE TDD configuration received by UE1 can be quite different or even incompatible with the configuration indicated by SL-PreconfigurationNR pre-configured in a partial-coverage UE2 since SL-PreconfigurationNR specified in TS 38.331 only indicates NR TDD configuration. If UE2 applies the resource configuration bitmap to the resources indicated by SL-PreconfigurationNR, the resource pools deduced by the two UEs may not be aligned due to incompatible LTE-NR TDD configurations, which prevents the two UEs from communicating with each other.
SL-PreconfigurationNR-r16 ::=             SEQUENCE {
    sidelinkPreconfigNR-r16                   SidelinkPreconfigNR-r16,
    ...
}

SidelinkPreconfigNR-r16 ::=                 SEQUENCE {
...
sl-PreconfigGeneral-r16                        SL-PreconfigGeneral-r16         OPTIONAL,
...
}

SL-PreconfigGeneral-r16 ::=                 SEQUENCE {
    sl-TDD-Configuration-r16                       TDD-UL-DL-ConfigCommon          OPTIONAL,
    ...
}
There are three options to resolve the issue.
Option 1: Only NR TDD configurations that are compatible with LTE TDD configuration (i.e., 0~3) can be indicated by TDD-UL-DL-ConfigCommon in SL-PreconfigurationNR for inter-RAT case, and LTE SIB1 only indicates LTE TDD configuration 0~3 if it provides NR SL configuration.
Option 2: TDD-UL-DL-ConfigCommon is replaced with SL-TDD-Config as the value of sl-TDD-Configuration-r16 in SL-PreconfigurationNR.
For option 1, it is observed that some of the LTE TDD configurations (i.e., 0~3) are compatible with NR TDD configurations and can be transferred into one or two NR TDD patterns by TDD-UL-DL-ConfigCommon. For instance, LTE TDD config 2 could be split into two NR TDD patterns, where P=3ms and P2=2ms, as shown in Figure 2. An example of the division method of LTE TDD config 0~3 is presented in Table 5.
[bookmark: _Ref53477007]Figure 2. Conversion from LTE TDD-Config 2 to NR TDD-Config



[bookmark: _Ref53477034]Table 5. Conversion from LTE TDD-Config to NR TDD-Config
	LTE TDD-Config
	Two patterns of NR TDD-Config
	P+P2 (ms)
	UL slots (subframes) number in P
	UL slots (subframes) number in P2

	
	P
	P2
	
	
	

	0
	4
	1
	5
	2
	1

	1
	4
	1
	5
	2
	0

	2
	3
	2
	5
	1
	0

	3
	5
	5
	10
	3
	0


However, option 1 does not work for all LTE TDD configurations. It eliminates spec impact at a cost of restricting the applicable LTE TDD configuration. Such restriction may imply that the Uu TDD configuration should be changed in order to be aligned with SL deployment, which may be too restrictive or even unacceptable to some deployment.
Option 2 seems better than option 1 for several reasons. For one thing, both NR and LTE TDD configuration can be pre-configured by SL-TDD-Config. For another, with this option, the rules on converting NR TDD configuration information to X, Y and Z can be reused, and there is no need to define a new IE for LTE TDD in NR SL pre-configuration.
[bookmark: _Ref53510830]Observation 2: If NR SL UE is operating on a LTE TDD carrier deployed with LTE TDD config 4~6, there is a conflict between the TDD pattern of NR sidelink preconfiguration (SL-PreconfigurationNR) and the TDD pattern of LTE Uu, since LTE TDD configuration information is not compatible with TDD-UL-DL-ConfigCommon.
[bookmark: _Ref53510835]Proposal 3: TDD-UL-DL-ConfigCommon is replaced with SL-TDD-Config as the value of sl-TDD-Configuration-r16 in SL-PreconfigurationNR.

2.2. Resource pool derivation
In NR sidelink, when a UE-A which obtains NR TDD configuration from NR SIB1 communicates with another partial-coverage UE-B, the resource pool deduced by the two UEs should be aligned. However, when UE-A converts the NR TDD configuration to a value n and set SL-TDD-Config in PSBCH to the value, the number of available resources corresponding to that value may be different from the number of available resources indicated in the NR TDD configuration due to the coarse granularity of the conversion. For instance, NR SIB1 indicates 65 UL slots in the configuration, while the value n in SL-TDD-Config indicates only 64 UL slots. Thus, even if UE-B can use PSBCH contents for pool determination, in the case where UE-A derives the resource pool via NR SIB1, the resource pools derived by the two UEs may still be different, thus they may fail to communicate to each other.
There are two options to resolve the issue.
· Option 1: Both Tx and Rx UE derive the resource pool based on the contents of PSBCH.
· Option 2: The configuration indicated by SL-PreconfigurationNR is set the same meaning as tdd-UL-DL-ConfigurationCommon in NR SIB1, and the UE derives the resource pool via NR SIB or SL-PreconfigurationNR.
Both options can work and option 1 is slightly preferred since option 2 imposes significant limitations on network deployment.
[bookmark: _Ref47084573][bookmark: _Ref53510839]Proposal 4: Both Tx and Rx UE derive the resource pool based on the contents of PSBCH.
The associated TP3 is provided below.
------------------------------------------------------ Start of Draft TP3 of 214-------------------------------------------------
   <Unchanged parts omitted>
The set of slots that may belong to a sidelink resource pool is denoted by  where
-	 
-	the slot index is relative to slot#0 of the radio frame corresponding to SFN 0 of the serving cell or DFN 0,
-	the set includes all the slots except the following slots, 
-	 slots in which S-SS/PSBCH block (S-SSB) is configured,
-	 slots in each of which at least one of Y-th, (Y+1)-th, …, (Y+X-1)-th OFDM symbols are not semi-statically configured as UL as per the higher layer parameter SL-TDD-Config described in clause 5.8.9.4.3 in [TS38.331]tdd-UL-DL-ConfigurationCommon or sl-TDD-Configuration, where Y and X are set by the higher layer parameters sl-StartSymbol and sl-LengthSymbols, respectively.
--------------------------------------------------------- End of Draft TP3 -------------------------------------------------------

2.3. S-SSB power control
In section 16.2.0 of 38.213 [3], power control of S-SSB is described. However, the pathloss used for S-SSB power control is not specified. A straightforward way for pathloss calculation for S-SSB is to follow the same behavior as defined for PSFCH/PSSCH/PSCCH power control.
[bookmark: _Ref53510844]Proposal 5: The reference signal used for pathloss measurement in S-SSB power control reuses that for PSFCH/PSSCH/PSCCH power control.
The associated TP4 is provided below.
------------------------------------------------------ Start of Draft TP4 of 213-------------------------------------------------
   <Unchanged parts omitted>
16.2.0	S-SS/PSBCH blocks
A UE determines a power  for an S-SS/PSBCH block transmission occasion in slot  as
	 [dBm]
where
-	 is defined in [8-1, TS 38.101-1]  
-	 is a value of p0-DL-S-SSB if provided; else,  
-	 is a value of alpha-DL-S-SSB, if provided; else,  
-	 as described in Clause 7.1.1 except that
-	the RS resource is the one the UE uses for determining a power of a PUSCH transmission scheduled by a DCI format 0_0 when the UE is configured to monitor PDCCH for detection of DCI format 0_0
-	the RS resource is the one corresponding to the SS/PBCH block the UE uses to obtain MIB when the UE is not configured to monitor PDCCH for detection of DCI format 0_0
-	 is a number of resource blocks for a S-SS/PSBCH block transmission with SCS configuration 
--------------------------------------------------------- End of Draft TP4 -------------------------------------------------------

3. [bookmark: _Ref53510353]Conclusion
In this contribution, we discuss some remaining issues of NR sidelink synchronization mechanism and have the following proposals:
Proposal 1: Agree on TP1 to include the determination of sl-TDD-Config based on pre-configuration.
Observation 1: The uplink resources of LTE TDD configurations are not always placed at the end of the periodicity, therefore directly reusing the formulae agreed for NR TDD configuration conversion to determine SL-TDD-Config in the inter-RAT case is impossible.
Proposal 2: The codepoints 9~15 of  when  can be used for LTE TDD configuration indication in PSBCH as follows,
Indication of LTE TDD Configuration (X=0)
	
	LTE TDD configuration

	1, 0, 0, 1
	0

	1, 0, 1, 0
	1

	1, 0, 1, 1
	2

	1, 1, 0, 0
	3

	1, 1, 0, 1
	4

	1, 1, 1, 0
	5

	1, 1, 1, 1
	6


Observation 2: If NR SL UE is operating on a LTE TDD carrier deployed with LTE TDD config 4~6, there is a conflict between the TDD pattern of NR sidelink preconfiguration (SL-PreconfigurationNR) and the TDD pattern of LTE Uu, since LTE TDD configuration information is not compatible with TDD-UL-DL-ConfigCommon.
Proposal 3: TDD-UL-DL-ConfigCommon is replaced with SL-TDD-Config as the value of sl-TDD-Configuration-r16 in SL-PreconfigurationNR.
Proposal 4: Both Tx and Rx UE derive the resource pool based on the contents of PSBCH.
Proposal 5: The reference signal used for pathloss measurement in S-SSB power control reuses that for PSFCH/PSSCH/PSCCH power control.
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