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11
ProSe Requirements in Any Cell Selection state

11.1
Introduction

This section contains the requirements for the UE capable of ProSe Direct Communication in any cell selection state . The ProSe requirements shall apply provided that the sidelink used by the UE for ProSe Direct Communication is on the carrier that is preconfigured in the ProSe UE for out-of-coverage operation.

Note:
Any cell selection state refers to a UE that is out of network coverage.
11.2
UE Transmit Timing for ProSe in Any Cell Selection State

11.2.1
Introduction

This clause contains requirements on the UE capable of ProSe Direct Communication regarding transmit timing in any cell selection state. 

11.2.2
ProSe UE transmission timing

The requirements in this subclause are applicable when the reference timing used for deriving ProSe transmission is from another ProSe UE transmitting sidelink synchronization signals.

The sidelink transmissions takes place 
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[16]. The transmission timing error for sidelink transmissions shall be less than or equal to (Te where the timing error limit value Te is specified in Table 11.2.2-1.

Table 11.2.2-1: Te Timing Error Limit
	Sidelink Bandwidth (MHz)
	Te

	≥1.4
	24*TS

	Note:
TS is the basic timing unit defined in TS 36.211


11.3
Initiation/Cease of SLSS Transmissions 

11.3.1
Introduction

The requirements in this subclause apply when the conditions for SLSS transmissions specified in [2] are met and if syncTxThreshOoC is included in the preconfigured ProSe parameters. 

11.3.2
Requirements

The UE shall be capable of measuring the S-RSRP of the selected SyncRef UE used to derive transmission timing for Prose Direct Communication and evaluate it to initiate/cease SLSS transmissions within Tevaluate,SLSS = 0.8 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 ProSe Direct Communication:
-
S-RSRP related side conditions given in Section 11.5 for a corresponding Band are fulfilled,

-
ProSe SCH_RP and SCH Ês/Iot according to Annex B.5.1 for a corresponding Band are fulfilled.
11.4
Measurements for ProSe in Any Cell Selection State

11.4.1
Introduction

This clause contains requirements for E-UTRA cell identification for the UE capable of ProSe Direct Communication in any cell selection state. 

The UE can be preconfigured with ProSe resources for ProSe operation in any cell selection state.
The requirements in this section are applicable for the ProSe in any cell selection state. The ProSe UE in any cell selection state shall:

-
continuously search for any detectable E-UTRA cell on the donwlink carrier frequency associated with the preconfigured ProSe carrier frequency for ProSe operation in any cell selection state, and

-
search cells also on other carriers and perform cell selection according to the procedure specified in section 4.1.

11.4.2
Requirements

The UE capable of ProSe Direct Communication immediately upon entering in any cell selection state shall search for any detectable cell on the carrier preconfigured with ProSe resources. 

In any cell selection state the UE shall be able to identify a newly detectable E-UTRA cell on the downlink carrier frequency associated with the preconfigured with ProSe carrier frequency:

-
within Tbasic_identify_OoC_ProSe Tx_ON if the UE is performing ProSe transmissions on the sidelink, or 

-
within Tbasic_identify_OoC_ProSe Tx_OFF  if the UE is not performing ProSe transmissions on the sidelink.
where,

Tbasic_identify_OoC_ProSe Tx_ON = 6.4 seconds, and 

Tbasic_identify_OoC_ProSe Tx_OFF = 32 seconds. 
An E-UTRA cell is considered detectable provided it meets the intra-frequency cell identification conditions specified in section 8.1.2.2.

11.5
Selection / Reselection of ProSe Synchronization Reference

11.5.1
Introduction

This clause contains requirements for the measurements performed by the UE capable of ProSe Direct Communication in any cell selection state.

11.5.2
Selection/Reselection to intra-frequency SyncRef UE

11.5.2.1
Introduction

This clause contains requirements for the measurement for the ProSe synchronization on the UE capable of ProSe Direct Communication in any cell selection state.

11.5.2.2
Requirements

The UE shall be able to identify newly detectable SyncRef UE within Tdetect,SyncRef UE seconds if SyncRef UE meets the selection / reselection criterion defined in TS 36.331 [2].  

ProSe synchronization source, SyncRef UE, is defined as a ProSe synchronization source which is capable to transmit ProSe synchronization signals. 

A SyncRef UE is considered to be detectable when

-
S-RSRP related side conditions given in Section 11.6 are fulfilled for a corresponding Band,

-
ProSe SCH_RP and SCH Ês/Iot are fulfilled according to Annex B.5.3 for a corresponding Band.

Tdetect,SyncRef UE is defined as 20 seconds at SCH Es/Iot ≥ -4 dB, provided that the ProSe UE is allowed to drop a maximum of 2% of its ProSe Direct Communication transmissions at the physical layer for the purpose of SyncRef UE selection / reselection. 
The UE capable of ProSe Direct Communication shall be capable of performing S-RSRP measurements for 6 identified ProSe synchronization sources with the measurement period of 400 ms. It is assumed that the ProSe synchronization sources do not drop or delay more than one SLSS transmission within the measurement period. Otherwise, the measurement period may be extended.

12
ProSe Measurements Performance Requirements in Any Cell Selection State

12.1
Introduction

The requirements in this section are applicable for a UE capable of ProSe Direct Communication:

-
in Any Cell Selection State,

-
that is synchronised to the ProSe synchronization source that is measured.

The reported measurement result after layer 1 filtering shall be an estimate of the average value of the measured quantity over the measurement period. The reference point for the measurement result after layer 1 filtering is referred to as point B in the measurement model described in [25].

The accuracy requirements in this clause are:

-
applicable for AWGN radio propagation conditions,

-
assume independent interference (noise) at each receiver antenna port.

-
valid for the reported measurement result after layer 1 filtering,

-
are verified from the measurement report at point D in the measurement model having the higher layer filtering disabled.

12.2
Intra-Frequency S-RSRP Measurement Accuracy Requirements

12.2.1
Absolute S-RSRP Accuracy

The requirements for absolute accuracy of S-RSRP in this clause apply to a ProSe synchronization source on the same frequency as that of the own ProSe UE performing the measurement.
The accuracy requirements in Table 12.2.1-1 are valid under the following conditions:

-
Demodulation reference signals are transmitted from one port.

-
Conditions defined in 36.101 Clause 7.3D for reference sensitivity are fulfilled.

-
S-RSRP|dBm according to Annex B.5.1 for a corresponding Band are fulfilled.
Table 12.2.1-1: Intra-frequency S-RSRP absolute accuracy for UE capable of ProSe Direct Communication

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 4
	Io Note 1 range

	
	
	
	E-UTRA ProSe operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	(4.5
	(9
	(-6 dB
	FDD_D
	-119.5
	N/A
	-70

	
	
	
	FDD_E
	-119
	N/A
	-70

	
	
	
	FDD_F
	-118.5
	N/A
	-70

	
	
	
	FDD_G
	-118
	N/A
	-70

	
	
	
	FDD_N
	-114.5
	N/A
	-70

	(8
	(11
	(-6 dB
	FDD_D, FDD_E, FDD_F, FDD_G, FDD_N
	N/A
	-70
	-50

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 3:
E-UTRA ProSe operating band groups are as defined in Section 3.5 for the corresponding E-UTRA operating bands.

NOTE 4: 
Ês/Iot for a SyncRef UE is the minimum of the Ês/Iot of PSSS/PSBCH and the Ês/Iot of SSSS


12.2.2
Relative Accuracy of S-RSRP

The relative accuracy of S-RSRP is defined as the S-RSRP measured from one ProSe synchronization source compared to the S-RSRP measured from another ProSe synchronization source on the same frequency.
The accuracy requirements in Table 12.2.2-1 are valid under the following conditions:

-
Demodulation reference signals are transmitted from one port.

-
Conditions defined in 36.101 Clause 7.3D for reference sensitivity are fulfilled.

-
S-RSRP1,2|dBm according to Annex B.5.2 for a corresponding Band.
Table 12.2.2-1: S-RSRP Intra frequency relative accuracy for UE capable of ProSe direct communication

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2, 6
	Io Note 1 range

	
	
	
	E-UTRA ProSe operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	(2
	(3
	(-3 dB
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_N
	-114.5
	-50

	(3
	(3
	(-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The parameter Ês/Iot is the minimum Ês/Iot of the pair of SyncRef UEs to which the requirement applies.

NOTE 3:
The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.

NOTE 4:
The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 5:
E-UTRA ProSe operating band groups are as defined in Section 3.5 for the corresponding E-UTRA operating bands.

NOTE 6: 
Ês/Iot for a SyncRef UE is the minimum of the Ês/Iot of PSSS/PSBCH and the Ês/Iot of SSSS
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