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Introduction
In RAN4 #80, RAN4 discussed the RRM requirements for LTE-V2V (enhancements to Sidelink for V2V services), and a way forwards on the core requirements were agreed in [1].	Comment by Qualcomm User: Missing reference
· UE should use GNSS synchronization source in case it has sufficient reliability
· GNSS synchronization source is considered to have sufficient reliability in case 
· [bookmark: _GoBack]Option1: it allows UE to satisfy the timing and frequency accuracy requirements. The side condition for GNSS signal so that the derived timing and frequency accuracy meet the requirements will not be specified.
· Option2 : GNSS meets the minimum signal level requirement [example] defined in  TS36.171
· Other option are not precluded
· In case of unreliable GNSS synchronization source, no procedures will be defined.
In this paper, we present discussion core requirement for GNSS based synchronization:
· GNSS Signal Strength Requirement
· Timing offset from GNSS derived time to DFN boundary
GNSS related requirements
If left to UE implementation, UE vendor can decide to relax the actual accuracy requirements as long as the UE performance is not affected. On the other hand that the time and frequency offset of an UE do not only affect its own Rx performance, but also makes its transmission harder for other UE to receive. Given that V2V operation is most important at high speed, the degradation comes from extra time/frequency offset may be unacceptable. Thus, it is necessary to test the timing accuracy requirement in order to ensure uniform minimum performance for all devices. We propose RAN4 to adopt option 2. 
Observation 1: V2V communication has to support high speed, which is prone to extra time/frequency offset error. So it is important to ensure that the time/frequency accuracy requirements are always met.
Proposal 1: RAN4 adopt option 2, GNSS synchronization source is considered to have sufficient reliability in case GNSS meets the minimum signal level requirement.
 We recall that in isolation, the timing accuracy requirements cannot be tested without additionally specifying the min signal quality level for GNSS for which those have to be met. This is similar to what is done for legacy, where the min cell RSRP is defined (for example) at which the identification and measurement requirements have to be met [Appendix B in 36.133].
The timing accuracy requirement with GNSS as the synchronization reference is thus required to be met only when under ‘good GNSS signal condition”. The ‘good GNSS signal condition’ here refers to the min signal GNSS quality at which the UE can get a fix on the satellites and reach the desired level of accuracy (for position and timing). To define this minimum GNSS signal quality, we propose to adopt the requirements from TS 36.171. The specification TS 36.171 contains the requirements for assisted GNSS. In Section 6.2 of TS 36.171, the nominal accuracy requirements are specified for ideal conditions that can be met without assistance data, and in Section 6.3 of TS 36.171, the improved accuracy requirements are specified that require assistance data to be met. Hence we propose to reuse the requirements of Section 6.2 of TS 36.171 (i.e. without assistance data) to define the minimum GNSS signal quality in RAN4 for V2V requirements.
From TS 36.171, the test parameters (minimum RSSI, # satellites, etc) can be defined in Table 1.
[bookmark: _Ref458786709]Table 1: Test parameters (minimum RSSI of satellites, #satellites, etc.) for GNSS signal quality 
[Section 6.2, TS 36.171]
	Table 6.7: Test parameters
	System
	Parameters
	Unit
	Value

	
	Number of generated satellites per system
	-
	See Table 6.8

	
	Total number of generated satellites 
	-
	6 or 7(2)

	
	HDOP Range
	-
	1.4 to 2.1

	
	Propagation conditions 
	-
	AWGN

	
	GNSS coarse time assistance error range
	seconds
	2

	GPS(1)
	Reference signal power level for all satellites
	dBm
	-128.5

	Galileo
	Reference signal power level for all satellites
	dBm
	-127

	GLONASS
	Reference signal power level for all satellites
	dBm
	-131

	QZSS
	Reference signal power level for all satellites
	dBm
	-128.5

	SBAS
	Reference signal power level for all satellites
	dBm
	-131

	BDS
	Reference signal power level for all satellites
	dBm
	-133

	NOTE 1:	"GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.
NOTE 2:	7 satellites apply only for SBAS case.



If QZSS is supported, one of the GPS satellites will be replaced by a QZSS satellite with respective signal support. If SBAS is supported, the SBAS satellite with the highest elevation will be added to the scenario.
Table 6.8: Satellite allocation
	
	Satellite allocation for each constellation

	
	GNSS 1(1)
	GNSS 2(1)
	GNSS 3(1)
	SBAS

	Single constellation
	6
		--
	--
	1

	Dual constellation
	3
	3
	--
	1

	Triple constellation
	2
	2
	2
	1

	NOTE 1: GNSS refers to global systems i.e., GPS, Galileo, GLONASS and BDS.






Furthermore, for these signal levels, the minimum performance of GNSS receiver is as specified in 
[bookmark: _Ref458788226]Table 2: Minimum requirements for test parameters in Table 1 [Section 6.2, TS 36.171]
	System
	Success rate
	2-D position error
	Max response time

	All
	95 %
	100 m
	20 s



In table 2, the value 20s of Max response time is the maximum delay for a UE to get the first fix when it has assistance positioning information. Without this information, the delay can be longer than 20s. Given that there is no core RRM requirement regarding using GNSS as a requirement in V2V, this delay has no specification impact.
Observation 2: For V2V RRM, there is no delay requirement yet. So the delay to get first fix does not needed to be specified.
Proposal 2: Adopt the minimum signal quality requirements from Section 6.2 of TS 36.171 for V2V RRM requirements related to GNSS as a synchronization source (as summarized in Table 1 and Table 2).
Proposal 3: The requirements on the minimum accuracy of GNSS as specified in Section 6.2.1 of TS 36.171 should be taken into account while defining any requirements with GNSS as the synchronization source. 

Conclusions
In this paper, we presented some discussion on some specific RRM requirements for V2V.
(GNSS related requirements)
Observation 1: V2V communication has to support high speed, which is prone to extra time/frequency offset error. So it is important to ensure that the time/frequency accuracy requirements are always met.
Proposal 1: RAN4 adopt option 2, GNSS synchronization source is considered to have sufficient reliability in case GNSS meets the minimum signal level requirement.
Observation 2: For V2V RRM, there is no delay requirement yet. So the delay to get first fix does not needed to be specified.
Proposal 2: Adopt the minimum signal quality requirements from Section 6.2 of TS 36.171 for V2V RRM requirements related to GNSS as a synchronization source (as summarized in Table 1 and Table 2).
Proposal 3: The requirements on the minimum accuracy of GNSS as specified in Section 6.2.1 of TS 36.171 should be taken into account while defining any requirements with GNSS as the synchronization source. 
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