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5.10.7
Sidelink synchronisation information transmission
<Unchanged Texts Omitted>
5.10.7.2
Initiation
<Unchanged Texts Omitted>
A UE capable of V2X sidelink communication and SLSS/PSBCH transmission shall, when transmitting non-P2X related V2X sidelink communication in accordance with 5.10.13, and if the conditions for V2X sidelink communication operation as defined in 5.10.1d are met and when the following conditions are met:

1>
if in coverage on the frequency used for V2X sidelink communication, as defined in TS 36.304 [4, 11.4]; and has selected GNSS or the cell as synchronization reference as defined in 5.10.13.3; or
1>
if out of coverage on the frequency used for V2X sidelink communication, as defined in TS 36.304 [4, 11.4], and the frequency used to transmit V2X sidelink communication is included in v2x-InterFreqInfoList in RRCConnectionReconfiguration or in v2x-InterFreqInfoList within SystemInformationBlockType21 or SystemInformationBlockType26 of the serving cell/ PCell; and has selected GNSS or the cell as synchronization reference as defined in 5.10.13.3:
2>
if syncFreqList is not included in RRCConnectionReconfiguration nor in SystemInformationBlockType26; or

2>
if syncFreqList is included in RRCConnectionReconfiguration or in SystemInformationBlockType26; and if none of the frequency(ies) in use for V2X sidelink communication transmission is included in the syncFreqList or the concerned frequency is selected as the synchronisation carrier frequency in accordance with 5.10.8a; or

2>
if syncFreqList and slss-TxMultiFreq are included in RRCConnectionReconfiguration or in SystemInformationBlockType26; and if the UE has selected a frequency other than the concerned frequency as the synchronisation carrier frequency; and if slss-TxDisabled corresponding to the concerned frequency is not configured in RRCConnectionReconfiguration; and if the concerned frequencyis in use for V2X sidelink communication transmission as specified in TS 36.321 [6] and is included in syncFreqList; and if UE is capable of SLSS/PSBCH transmission on the concerned frequency:

3>
if in RRC_CONNECTED; and if networkControlledSyncTx is configured and set to on; or

3>
if networkControlledSyncTx is not configured; and for the concerned frequency syncTxThreshIC is configured; and the RSRP measurement of the reference cell, selected as defined in 5.10.13.3, for V2X sidelink communication transmission is below the value of syncTxThreshIC:
4>
transmit SLSS on the frequency used for V2X sidelink communication in accordance with 5.10.7.3 and TS 36.211 [21];

4>
transmit the MasterInformationBlock-SL-V2X message on the frequency used for V2X sidelink communication, in the same subframe as SLSS, and in accordance with 5.10.7.4;

1>
else:
2>
for the frequency used for V2X sidelink communication, if syncOffsetIndicators is included in SL-V2X-Preconfiguration:

3>
If syncFreqList is not included in SL-V2X-Preconfiguration; or

3>
if syncFreqList is included in SL-V2X-Preconfiguration, and if none of the frequency(ies) in use for V2X sidelink communication transmission is included in the syncFreqList or the concerned frequency is selected as the synchronisation carrier frequency in accordance with 5.10.8a; or

3>
if syncFreqList and slss-TxMultiFreq are included in SL-V2X-Preconfiguration, and if the UE has selected a frequency other than the concerned frequency as the synchronisation carrier frequency; and if slss-TxDisabled corresponding to the concerned frequency is not configured in SL-V2X-Preconfiguration; and if the concerned frequency is in use for V2X sidelink communication transmission as specified in TS 36.321 [6] and included in syncFreqList; and if the UE is capable of SLSS/PSBCH transmission on the frequency:

4>
if syncTxThreshOoC is included in SL-V2X-Preconfiguration; and the UE is not directly synchronized to GNSS, and the UE has no selected SyncRef UE or the S-RSRP measurement result of the selected SyncRef UE is below the value of syncTxThreshOoC; or

4>
if the UE selects GNSS as the synchronization reference source:

5>
transmit SLSS in accordance with 5.10.7.3 and TS 36.211 [21];

5>
transmit the MasterInformationBlock-SL-V2X message, in the same subframe as SLSS, and in accordance with 5.10.7.4;

NOTE 1:
In the case of limited transmission capabilities on multiple carrier frequencies, when the UE is configured with syncFreqList, whether to transmit SLSS/PSBCH on a frequency, which is in use for V2X sidelink communication transmission as specified in TS 36.321 [6] and is other than the synchronisation carrier frequency, is up to UE implementation.
NOTE 2:
In subclause 5.10.7, 5.10.8 and 5.10.8a, the carrier frequency(ies) in use for V2X sidelink communication transmission are the carrier(s) where there are configured sidelink grant(s) for SL-SCH data transmission of V2X sidelink communication as in TS 36.321[6].
<Unchanged Texts Omitted>
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5.10.8
Sidelink synchronisation reference

5.10.8.1
General

The purpose of this procedure is to select a synchronisation reference and used a.o. when transmitting sidelink communication, V2X sidelink communication, sidelink discovery or synchronisation information.

5.10.8.2
Selection and reselection of synchronisation reference

The UE shall:

1>
if triggered by V2X sidelink communication, and in coverage on the frequency for V2X sidelink communication; or

1>
if triggered by V2X sidelink communication, and out of coverage on the frequency for V2X sidelink communication, and the frequency used to transmit V2X sidelink communication is included in v2x-InterFreqInfoList in RRCConnectionReconfiguration or in v2x-InterFreqInfoList within SystemInformationBlockType21 or SystemInformationBlockType26 of the serving cell/ PCell:

2>
If syncFreqList is not included in RRCConnectionReconfiguration nor in SystemInformationBlockType26; or

2>
If syncFreqList is included in RRCConnectionReconfiguration or in SystemInformationBlockType26, and none of the frequency(ies)  in use for V2X sidelink communication transmission is included in the syncFreqList; or

2>
If syncFreqList is included in RRCConnectionReconfiguration or in SystemInformationBlockType26, and no synchronisation carrier frequency is selected as specified in 5.10.8a:

3>
if typeTxSync is configured for the concerned frequency and set to enb:

4>
select a cell as the synchronization reference source as defined in 5.10.13.3;

3>
else if typeTxSync for the concerned frequency is not configured or is set to gnss, and GNSS is reliable in accordance with TS 36.101 [42] and TS 36.133 [16]:

4>
select GNSS as the synchronization reference source;

3>
else (i.e., there is no GNSS which is reliable in accordance with TS 36.101 [42] and TS 36.133 [16]):

4>
search SLSSID=0 on the concerned frequency to detect candidate SLSS, in accordance with TS 36.133 [16];

4>
when evaluating the detected SLSS, apply layer 3 filtering as specified in 5.5.3.2 using the preconfigured filterCoefficient as defined in 9.3, before using the S-RSRP measurement results;

4>
if the S-RSRP of the SyncRef UE identified by the detected SLSS exceeds the minimum requirement defined in TS 36.133 [16]:

5>
select the SyncRef UE;

4>
else (i.e., no SLSSID=0 detected):

5>
select a cell as the synchronization reference source as defined in 5.10.13.3;

2>
If syncFreqList is included in RRCConnectionReconfiguration or in SystemInformationBlockType26, and the UE has selected a synchronisation carrier frequency as specified in 5.10.8a:

3>
consider the synchornisation reference source (i.e. eNB, GNSS or SyncRef UE) that is selected on the synchronisation carrier frequency as the synchronization reference;

1>
else, if triggered by V2X sidelink communication, and out of coverage on the frequency for V2X sidelink communication, and for the frequency used for V2X sidelink communication, if syncPriority in SL-V2X-Preconfiguration is set to gnss and GNSS is reliable in accordance with TS 36.101 [42] and TS 36.133 [16]:

2>
select GNSS as the synchronization reference source;
1>
else, for the frequency used for sidelink communication, V2X sidelink communication or sidelink discovery, if out of coverage on that frequency as defined in TS 36.304 [4, 11.4]:

2>
if triggered by sidelink communication or sidelink discovery; or

2>
if triggered by V2X sidelink communication, and syncFreqList is not included in SL-V2X-Preconfiguration; or
2>
If triggered by V2X sidelink communication, and syncFreqList is included in SL-V2X-Preconfiguration, and none of the frequency(ies) in use for V2X sidelink communication transmission is included in the syncFreqList; or

2>
If triggered by V2X sidelink communication, and syncFreqList is included in SL-V2X-Preconfiguration, and no synchronisation carrier frequency is selected as specified in 5.10.8a:

3>
perform a full search (i.e. covering all subframes and all possible SLSSIDs) to detect candidate SLSS, in accordance with TS 36.133 [16]

3>
when evaluating the one or more detected SLSSIDs, apply layer 3 filtering as specified in 5.5.3.2 using the preconfigured filterCoefficient as defined in 9.3, before using the S-RSRP measurement results;

3>
if the UE has selected a SyncRef UE:

4>
if the S-RSRP of the strongest candidate SyncRef UE exceeds the minimum requirement TS 36.133 [16] by syncRefMinHyst and the strongest candidate SyncRef UE belongs to the same priority group as the current SyncRef UE and the S-RSRP of the strongest candidate SyncRef UE exceeds the S-RSRP of the current SyncRef UE by syncRefDiffHyst; or

4>
if the S-RSRP of the candidate SyncRef UE exceeds the minimum requirement TS 36.133 [16] by syncRefMinHyst and the candidate SyncRef UE belongs to a higher priority group than the current SyncRef UE; or

4>
if GNSS becomes reliable in accordance with TS 36.101 [42] and TS 36.133 [16], and GNSS belongs to a higher priority group than the current SyncRef UE; or

4>
if the S-RSRP of the current SyncRef UE is less than the minimum requirement defined in TS 36.133 [16]:

5>
consider no SyncRef UE to be selected;

3>
if the UE has selected GNSS as the synchronization reference for V2X sidelink communication:

4>
if the S-RSRP of the candidate SyncRef UE exceeds the minimum requirement defined in TS 36.133 [16] by syncRefMinHyst and the candidate SyncRef UE belongs to a higher priority group than GNSS; or

4>
if GNSS becomes not reliable in accordance with TS 36.101 [42] and TS 36.133 [16]:

5>
consider GNSS not to be selected;

3>
if the UE has not selected a SyncRef UE and has not selected GNSS as synchronization reference source:

4>
if not concerning V2X sidelink communication, and if the UE detects one or more SLSSIDs for which the S-RSRP exceeds the minimum requirement defined in TS 36.133 [16] by syncRefMinHyst and for which the UE received the corresponding MasterInformationBlock-SL message (candidate SyncRef UEs), select a SyncRef UE according to the following priority group order:

5>
UEs of which inCoverage, included in the MasterInformationBlock-SL message received from this UE, is set to TRUE, starting with the UE with the highest S-RSRP result (priority group 1);

5>
UEs of which SLSSID is part of the set defined for in coverage, starting with the UE with the highest S-RSRP result (priority group 2);

5>
Other UEs, starting with the UE with the highest S-RSRP result (priority group 3);

4>
for V2X sidelink communication, if the UE detects one or more SLSSIDs for which the S-RSRP exceeds the minimum requirement defined in TS 36.133 [16] by syncRefMinHyst and for which the UE received the corresponding MasterInformationBlock-SL-V2X message (candidate SyncRef UEs), or if the UE detects GNSS that is reliable in accordance with TS 36.101 [42] and TS 36.133 [16], select a synchronization reference according to the following priority group order:

5>
if syncPriority corresponding to the concerned frequency in SL-V2X-Preconfiguration is set to enb:

6>
UEs of which SLSSID is part of the set defined for in coverage, and inCoverage, included in the MasterInformationBlock-SL-V2X message received from this UE, is set to TRUE, starting with the UE with the highest S-RSRP result (priority group 1);

6>
UE of which SLSSID is part of the set defined for in coverage, and inCoverage, included in the MasterInformationBlock-SL-V2X message received from this UE, is set to FALSE, starting with the UE with the highest S-RSRP result (priority group 2);

6>
GNSS that is reliable in accordance with TS 36.101 [42] and TS 36.133 [16] (priority group 3);

6>
UEs of which SLSSID is 0, and inCoverage, included in the MasterInformationBlock-SL-V2X message received from this UE, is set to TRUE, or of which SLSSID is 0 and SLSS is transmitted on subframes indicated by syncOffsetIndicator3, starting with the UE with the highest S-RSRP result (priority group 4);

6>
UEs of which SLSSID is 0 and is not transmitted on subframes indicated by syncOffsetIndicator3, and inCoverage, included in the MasterInformationBlock-SL-V2X message received from this UE, is set to FALSE, starting with the UE with the highest S-RSRP result (priority group 5);

6>
UEs of which SLSSID is 169, and inCoverage, included in the MasterInformationBlock-SL-V2X message received from this UE, is set to FALSE, starting with the UE with the highest S-RSRP result (priority group 5);

6>
Other UEs, starting with the UE with the highest S-RSRP result (priority group 6);

5>
if syncPriority corresponding to the concerned frequency in SL-V2X-Preconfiguration is set to gnss:
6>
GNSS that is reliable in accordance with TS 36.101 [42] and TS 36.133 [16] (priority group 1);

6>
UEs of which SLSSID is part of the set defined for in coverage, and inCoverage, included in the MasterInformationBlock-SL-V2X message received from this UE, is set to TRUE, starting with the UE with the highest S-RSRP result (priority group 2);

6>
UEs of which SLSSID is 0, and inCoverage, included in the MasterInformationBlock-SL-V2X message received from this UE, is set to TRUE, or of which SLSSID is 0 and SLSS is transmitted on subframes indicated by syncOffsetIndicator3, starting with the UE with the highest S-RSRP result (priority group 2);

6>
UE of which SLSSID is part of the set defined for in coverage, and inCoverage, included in the MasterInformationBlock-SL-V2X message received from this UE, is set to FALSE, starting with the UE with the highest S-RSRP result (priority group 3);

6>
UEs of which SLSSID is 0 and is not transmitted on subframes indicated by syncOffsetIndicator3, and inCoverage, included in the MasterInformationBlock-SL-V2X message received from this UE, is set to FALSE, starting with the UE with the highest S-RSRP result (priority group 3);

6>
UEs of which SLSSID is 169, and inCoverage, included in the MasterInformationBlock-SL-V2X message received from this UE, is set to FALSE, starting with the UE with the highest S-RSRP result (priority group 3);

6>
Other UEs, starting with the UE with the highest S-RSRP result (priority group 4);

2>
If triggered by V2X sidelink communication, and syncFreqList is included in SL-V2X-Preconfiguration, and the UE has selected a synchronisation carrier frequency as specified in 5.10.8a;

3>
consider the synchornization reference source (i.e. eNB, GNSS or SyncRef UE) that selected on the synchronisation carrier frequency as the synchronization reference;

5.10.8a
Selection and reselection of synchronisation carrier frequency

For the frequency(ies) which are in coverage for the UE as defined in TS 36.304 [4, 11.4] and which are in use for V2X sidelink communication as specified in TS 36.321 [6], and/or for the frequency(ies) which are out of coverage for the UE and included in v2x-InterFreqInfoList within RRCConnectionReconfiguration or SystemInformationBlockType21 or SystemInformationBlockType26 of the serving cell/ PCell and which are in use for V2X sidelink communication as specified in TS 36.321 [6], the UE capable of V2X sidelink communication and synchronisation carrier frequency selection shall:

1>
If syncFreqList is included in RRCConnectionReconfiguration or in SystemInformationBlockType26, and includes at least one of the concerned frequency(ies):

2>
if no synchronisation carrier frequency is selected:

3>
If typeTxSync is configured for the concerned frequency(ies) and set to enb; or

3>
if typeTxSync for the concerned frequency(ies) is not configured or is set to gnss, and GNSS is reliable in accordance with TS 36.101 [42] and TS 36.133 [16]:

4>
select one frequency from the concerned frequency(ies) which are included in syncFreqList as the synchronisation carrier frequency.

3>
else (i.e., there is no GNSS which is reliable in accordance with TS 36.101 [42] and TS 36.133 [16]):

4>
select the synchronisation reference source(s) on the concerned frequency(ies) which are included in syncFreqList according to 5.10.8.2:

4>
if SyncRef UE(s) with SLSSID=0 is detected on at least one frequency from the concerned frequency(ies):

5>
select one frequency from the concerned frequency(ies) with the SyncRef UE(s) with SLSSID=0 detected as the synchronisation carrier frequency;

4>
else (i.e., no SLSSID=0 detected and UE selects a cell as the synchronisation reference source):

5>
select one frequency from the concerned frequencies which are included in syncFreqList as the synchronisation carrier frequency;

2>
else (i.e. the synchronisation carrier frequency is selected):

3>
If the UE selects GNSS as the synchronisation reference source, and GNSS is unreliable in accordance with TS 36.101 [42] and TS 36.133 [16]; or

3>
If the UE selects a cell as the synchronisation reference source, and the cell cannot fulfil the S criterion in accordance with TS 36.304 [4]; or

3>
If the UE selects a SyncRef UE and the S-RSRP of the current SyncRef UE is less than the minimum requirement defined in TS 36.133 [16]; or

3>
If the synchronisation carrier frequency is not in use for V2X sidelink communication as specified in TS 36.321 [6]:

4>
consider no synchronisation carrier frequency is selected;

For the frequency(ies) which are out of coverage for the UE and not included in v2x-InterFreqInfoList within RRCConnectionReconfiguration nor SystemInformationBlockType21 nor SystemInformationBlockType26 of the serving cell/ PCell and which are in use for V2X sidelink carrier communication as specified in TS 36.321 [6], the UE capable of V2X sidelink communication and selection of synchronisation carrier frequency selection shall:

1>
If syncFreqList is included in SL-V2X-Preconfiguration, and at least one of the concerned frequency(ies) is included in syncFreqList:

2>
if no synchronisation carrier frequency is selected:

3>
if syncPriority in SL-V2X-Preconfiguration is set to gnss and GNSS is reliable in accordance with TS 36.101 [42] and TS 36.133 [16]:

4>
select one frequency from the concerned frequency(ies) which are included in syncFreqList as the synchronisation carrier frequency.

3>
else:

4>
select the synchronisation reference source(s) on the concerned frequency(ies) which are included in SyncFreqList according to 5.10.8.2;

4>
select the frequency with the highest synchronisation reference source priority as the synchronisation carrier frequency, according to the following priority gourp order:

5>
if syncPriority corresponding to the concerned frequency(ies) in SL-V2X-Preconfiguration is set to enb:

6>
the frequency(ies) with SyncRef UE of which SLSSID is part of the set defined for in coverage, and inCoverage, included in the MasterInformationBlock-SL-V2X message received from this UE, is set to TRUE (priority group 1);

6>
the frequency(ies) with SyncRef UE of which SLSSID is part of the set defined for in coverage, and inCoverage, included in the MasterInformationBlock-SL-V2X message received from this UE, is set to FALSE (priority group 2);

6>
the frequency(ies) using GNSS as synchronisation reference source (priority group 3);

6>
the frequency(ies) with SyncRef UE of which SLSSID is 0, and inCoverage, included in the MasterInformationBlock-SL-V2X message received from this UE, is set to TRUE, or of which SLSSID is 0 and SLSS is transmitted on subframes indicated by syncOffsetIndicator3 (priority group 4);

6>
the frequency(ies) with SyncRef UE of which SLSSID is 0 and is not transmitted on subframes indicated by syncOffsetIndicator3, and inCoverage, included in the MasterInformationBlock-SL-V2X message received from this UE, is set to FALSE (priority group 5);

6>
the frequency(ies) with SyncRef UE of which SLSSID is 169, and inCoverage, included in the MasterInformationBlock-SL-V2X message received from this UE, is set to FALSE (priority group 5);

6>
the frequency(ies) with other SyncRef UE (priority group 6);

5>
if syncPriority corresponding to the concerned frequency(ies) in SL-V2X-Preconfiguration is set to gnss:

6>
the frequency(ies) with SyncRef UE of which SLSSID is part of the set defined for in coverage, and inCoverage, included in the MasterInformationBlock-SL-V2X message received from this UE, is set to TRUE (priority group 1);

6>
the frequency(ies) with SyncRef UE of which SLSSID is 0, and inCoverage, included in the MasterInformationBlock-SL-V2X message received from this UE, is set to TRUE, or of which SLSSID is 0 and SLSS is transmitted on subframes indicated by syncOffsetIndicator3 (priority group 1);

6>
the frequency(ies) with SyncRef UE of which SLSSID is part of the set defined for in coverage, and inCoverage, included in the MasterInformationBlock-SL-V2X message received from this UE, is set to FALSE (priority group 2);

6>
the frequency(ies) with SyncRef UE of which SLSSID is 0 and is not transmitted on subframes indicated by syncOffsetIndicator3, and inCoverage, included in the MasterInformationBlock-SL-V2X message received from this UE, is set to FALSE (priority group 2);

6>
the frequency(ies) with SyncRef UE of which SLSSID is 169, and inCoverage, included in the MasterInformationBlock-SL-V2X message received from this UE, is set to FALSE (priority group 2);

6>
the frequency(ies) with other SyncRef UE (priority group 3);

2>
else (i.e. the synchronisation carrier frequency is selected):

3>
If the UE selects GNSS as the synchronisation reference source, and GNSS is unreliable in accordance with TS 36.101 [42] and TS 36.133 [16]; or

3>
If the UE selects a SyncRef UE and the S-RSRP of the current SyncRef UE is less than the minimum requirement defined in TS 36.133 [16]; or

3>
If the synchronisation carrier frequency is not in use for V2X sidelink communication as specified in TS 36.321 [6]:

4>
consider no synchronisation carrier frequency is selected;

NOTE 1:
If more than one selected carrier frequencies satisfy the condition as the synchronisation carrier frequency for V2X sidelink communication, how to select one synchronisation carrier frequency is up to UE implementation.

NOTE 2:
All concerned carrier frequency(ies) have the same typeTxSync and syncPriority configured.
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