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13	V2X Requirements 
13.1	Introduction
This section contains the requirements for the UE capable of V2X sidelink communication when the UE is out of coverage on the carrier used for V2X sidelink operation, as defined in [1]. The requirements apply when the UE is:
-	in any cell selection state, or,
-	out of coverage on the V2X sidelink carrier and is associated with a serving cell on a non-V2X sidelink carrier.
Note:	Any cell selection state refers to a UE that is out of network coverage and is not associated with a serving cell on any carrier [1].
13.2	UE Transmit Timing
13.2.1	Introduction
This clause contains requirements of transmission timing for V2X sidelink communication when:
-	GNSS is used as the synchronization reference source;
-	Serving cell/PCell is used as the synchronization reference source; 
-	SyncRef UE is used as the synchronization reference source.
13.2.2	GNSS as synchronization reference source
The requirements in this subclause are applicable when the reference timing used by the UE for V2X sidelink communication is derived from GNSS.


The sidelink transmissions takes place  before the subframe starting boundary as defined in Clause 5.10.14 of TS 36.331 [2], where  = 0 and[image: ].
The transmission timing error requirements for sidelink transmissions in Section 12.2 as specified for V2V Sidelink Communication shall apply.
13.2.3	Serving cell/PCell as synchronization reference source
The requirements in this subclause are applicable when the reference timing used for Sidelink transmissions is the serving cell (RRC_IDLE) or PCell (RRC_CONNECTED) on a non-V2X sidelink carrier.


The sidelink transmissions takes place  before the reception of the first detected path (in time) of the corresponding downlink frame from the reference cell, where  = 0 and[image: ].
The requirements in Section 7.1 as specified for PRACH transmissions shall apply.
13.2.4	SyncRef UE as synchronization reference source
The requirements in this subclause are applicable when the reference timing used for deriving sidelink transmission is from SyncRef UE transmitting sidelink synchronization signals.


The sidelink transmissions takes place  before the reception of the first detected path (in time) of the corresponding timing reference frame from the SyncRef UE, where  = 0 and[image: ].
The requirements in Section 11.2 as specified for ProSe in Any Cell Selection State shall apply.
13.3	Initiation/Cease of SLSS Transmissions 
13.3.1	Introduction
The requirements in this subclause are applicable to the UE capable of V2X sidelink communication when:
-	GNSS is used as the synchronization reference source;
-	Serving cell / PCell is used as the synchronization reference source;
-	SyncRef UE is used as the synchronization reference source.
13.3.1.1	Initiation/Cease of SLSS transmissions with Serving cell / PCell as synchronization reference source
The requirements apply when the Serving cell / PCell is used as synchronization reference source and when the UE is
-	out of coverage on the V2X sidelink carrier and in-coverage with a serving cell on a non-V2X sidelink carrier,
and when the conditions for SLSS transmissions specified in [2] are met; networkControlledSyncTx is not configured; and syncTxThreshIC is included in SystemInformationBlockType21. The UE shall be capable of measuring the RSRP of the cell used to transmit V2X sidelink communication to evaluate to initiate/cease SLSS transmissions within Tevaluate,SLSS 
where,
-	Tevaluate,SLSS = 0.4 seconds when UE is not configured with DRX.
-	Tevaluate,SLSS = as specified in Table 13.3.1.1-1 when UE is configured with DRX.
Table 13.3.1.1-1: Tevaluate,SLSS with V2X sidelink communication
	DRX cycle length [s]
	Tevaluate,SLSS
[s] (number of DRX cycles)

	≤0.04
	0.4 (Note 1)

	0.04<DRX-cycle≤2.56
	Note 2 (6)

	Note1:	Number of DRX cycles depends upon the DRX cycle in use
Note2:	Time depends upon the DRX cycles in use



If higher layer filtering is configured, an additional delay in evaluation to initiate/cease SLSS transmissions can be expected.
For the cell used to transmit V2X sidelink communication:
-	RSRP related side conditions given in Sections 9.1.2.1 and 9.1.2.2 and RSRQ related side conditions given in Clause 9.1.5.1 for a corresponding Band are fulfilled,
-	SCH_RP and SCH Ês/Iot according to Annex B.2.1 for a corresponding Band are fulfilled.
13.3.1.2	Initiation/Cease of SLSS transmissions with GNSS as synchronization reference source
The requirements apply when GNSS is used as synchronization reference source and when the UE is
· out of coverage on the V2X sidelink carrier and in-coverage with a serving cell on a non-V2X sidelink carrier,
and when the conditions for SLSS transmissions specified in [2] are met; networkControlledSyncTx is not configured; and syncTxThreshIC is included in SystemInformationBlockType21.
 The requirements in Section 13.3.1.1 shall apply.
13.3.1.3	Initiation/Cease of SLSS transmissions with SyncRef UE as synchronization reference source
The requirements apply when SyncRef UE is used as synchronization reference source and when the UE is 
· in any cell selection state, or
· out of coverage on the V2X sidelink carrier and is associated with a serving cell on a non-V2X sidelink carrier,
and when the conditions for SLSS transmissions specified in [2] are met and when SyncRef UE is used as synchronization reference source and if syncTxThreshOoC is included in the preconfigured V2X parameters.
The UE shall be capable of measuring the S-RSRP of the selected SyncRef UE used as synchronization reference source and evaluate it to initiate/cease SLSS transmissions within Tevaluate,SLSS = 0.64 seconds.
If higher layer filtering for S-RSRP measurements is pre-configured, an additional delay in evaluation to initiate/cease SLSS transmissions can be expected.
For the selected SyncRef UE [2] used to derive transmission timing for V2X sidelink communication:
-	S-RSRP related side conditions given in Section 13.4 for a corresponding Band are fulfilled,
-	V2X SCH_RP and SCH Ês/Iot according to Annex B.6.4 for a corresponding Band are fulfilled.
13.4	Selection / Reselection of V2X Synchronization Reference Source
The requirements defined in section 13.4 do not apply to the UEs that do not support transmission and reception of SLSS.
A V2X SyncRef UE is considered to be detectable when
[bookmark: OLE_LINK244]-	S-RSRP related side conditions given in Section 9.10.2 are fulfilled for a corresponding Band,
-	V2X SCH_RP and SCH Ês/Iot according to Annex B.6.4 for a corresponding Band are fulfilled.
When GNSS synchronization reference source is configured as the highest priority and
-	UE is synchronized to GNSS directly,
-	UE shall not drop any V2X SLSS and data transimissiontransmission for the purpose of selection/reselection to the SyncRef UE.
-	UE is synchronized to a SyncRef UE that is synchronized to GNSS directly or in-directly,
-	UE shall not drop any V2X data transimissiontransmission for the purpose of selection/reselection to the SyncRef UE. The UE shall be able to identify newly detectable intra-frequency V2X SyncRef UE within Tdetect,SyncRef UE_V2X seconds if the V2X SyncRef UE meets the selection / reselection criterion defined in TS 36.331 [2]. Tdetect,SyncRef UE_V2X is defined as [1.6] seconds at SCH Es/Iot ≥[0] dB, provided that the UE is allowed to drop a maximum of [30]% of its SLSS transmissions during Tdetect,SyncRef UE_V2X for the purpose of selection / reselection to the SyncRef UE.
-	in other case
-	The UE shall be able to identify newly detectable intra-frequency V2X SyncRef UE within Tdetect,SyncRef UE_V2X seconds if the SyncRef UE meets the selection / reselection criterion defined in TS 36.331 [2]. Tdetect,SyncRef UE_V2X is defined as [8] seconds at SCH Es/Iot ≥[0] dB, provided that the UE is allowed to drop a maximum of [6]% of its V2X data and SLSS transmissions during Tdetect,SyncRef UE_V2X for the purpose of selection / reselection to the SyncRef UE.
When serving cell/PCell synchronization reference source is configured as the highest priority,
-	UE shall be able to identify newly detectable intra-frequency V2X SyncRef UE within Tdetect,SyncRef UE_V2X seconds if the SyncRef UE meets the selection / reselection criterion defined in TS 36.331 [2].  Tdetect,SyncRef UE_V2X is defined as [8] seconds at SCH Es/Iot ≥ [0] dB, provided that the V2X UE is allowed to drop a maximum of [6]% of its V2X data and SLSS transmissions for the purpose of selection / reselection to the SyncRef UE.
UE shall be capable of performing S-RSRP measurements for [3] identified intra-frequency V2X SyncRef UE with the measurement period of 320 ms. It is assumed that the V2X SyncRef UE do not drop or delay any SLSS transmission within the measurement period. Otherwise, the measurement period may be extended.
 When UE is synchronized to GNSS directly, before selection / reselection of the new synchronization reference source UE shall evaluate the GNSS synchronization source reliability for at least [TBD] seconds before changing the synchronization reference from GNSS to another synchronization reference source.
Note : Above the value of evalution period will be finalize in performance part.
13.5	Autonomous Resource Selection/Reselection measurements
13.5.1	Introduction
This section contains the requirements related to autonomous resource selection/reselection of the UE capable of V2X sidelink communication. 
13.5.2	PSSCH-RSRP measurements
The UE physical layer shall be capable of performing the PSSCH-RSRP measurements [4] on the carrier operating V2X sidelink communication for determining the subset of resources to be excluded in PSSCH resource selection in sidelink transmission mode 4. The PSSCH-RSRP measurement period corresponds to one sub-frame and the measurement shall meet the PSSCH-RSRP measurement accuracy requirement in Section 9.10.
13.5.3	S-RSSI measurements
The UE physical layer shall be capable of performing the S-RSSI measurements [4] on the carrier operating V2X sidelink communication for determining the subset of resources to be excluded in PSSCH resource selection in sidelink transmission mode 4. The S-RSSI measurement period corresponds to 1 second and the filtered measurement shall meet the S-RSSI measurement accuracy requirement in Section 9.10.
13.6	Congestion Control measurements
The UE shall be capable of estimating the channel busy ratio for one or more transmission pools indicated by higher layers [2], based on S-RSSI measurements provided by the physical layer. 
[bookmark: OLE_LINK84][bookmark: OLE_LINK85]When no sidelink transmissions occur, the UE physical layer shall perform a single-shot S-RSSI measurement for each sub-channel included in all the subframes configured as transmission pools. 
The S-RSSI measurement performed according to this section shall meet the S-RSSI measurement accuracy requirements defined in Section 9.10.4.
The UE shall perform channel busy ratio (CBR) measurement based on S-RSSI measurements as described in TS 36.214 [4].
13.7	Interruption
13.7.1	Interruptions to WAN due to V2X Sidelink Communication 
This sub-clause contains the requirements related to the interruptions on the serving cell(s) due to V2X sidelink communication.
A UE capable of V2X sidelink communication may indicate its interest (initiation or termination) in V2X sidelink communication to the connected eNodeB using IE SidelinkUEInformation [2].
The UE is allowed an interruption of up to 1 subframe on the serving cell(s) during the RRC reconfiguration procedure that includes the V2X sidelink communication configuration message sl-V2X-ConfigDedicated [2] (setup and release). This interruption is for both uplink and downlink of the serving cell(s).
13.7.2	V2X Sidelink Communication Dropping due to synchronization reference source change
This sub-clause contains the requirements related to the interruptions on the V2X sidelink communication due to synchronization source change.
UE is allowed to drop V2V sidelink signal transmission or reception for up to 1 subframe when synchronization reference source is changed:
-	from GNSS 
-	to Serving cell/PCell;
-	to SyncRef UE that is not synchronized to GNSS directly or in-directly;
-	from SyncRef UE that is synchronized to GNSS directly or in-directly
-	to Serving cell/PCell;
-	to SyncRef UE that is not synchronized to GNSS directly or in-directly;
-	from Serving cell/PCell
-	to GNSS
-	to SyncRef UE that is synchronized to GNSS directly or in-directly;
-	from SyncRef UE that is not synchronized to GNSS directly or in-directly
-	to GNSS;
-	to SyncRef UE that is synchronized to GNSS directly or in-directly;
UE is allowed to interruption any V2V sidelink signals including PSSCH, PSCCH, PSBCH and SLSS signals.
13.8	Reliability of GNSS signal
This clause contains requirements regarding reliability of GNSS signal for the UE capable of  V2X sidelink communication under the following additional condition:
-	The UE is configured or pre-configured with parameters for enabling the UE to acquire the GNSS synchronization.
If UE considers GNSS is a reliable synchronization reference, the UE shall meet timing accuracy requirement as specified in 12.2 and frequency accuracy requirement as specified in 6.5.1G of TS36.101. Otherwise, the UE shall be capable to selecte another synchronization reference source.
GNSS shall be considered reliable when the following side condition is fulfilled:
-	GNSS related side conditions given in Sections B.6.1.
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