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1. Introduction
In the last Ran4#80 meeting, 2 RRM core requirements were specified. One requirement is related to UE transmission timing based on GNSS. Another requirement is related to interruption to WAN. Both requirements are for V2V operation on a dedicated carrier frequency which is not cell carrier and without any configuration by eNB. In this paper, related test cases are listed and related configurations are introduced.
2. Discussion
V2V RRM core requirements were specified only regarding V2V operation on a dedicated carrier and without configuration by eNB as follows.

· UE transmission timing based on GNSS

· TE = 12Ts

· TA : NTA,SL = 0

· Interruption to WAN

· No interruption

In addition, only single component carrier was assumed for V2V. It means that simultaneous transmission such as UL transmission on Uu and V2V transmission on SL with different carriers is out of scope in V2V so that test case for interruption is not necessary. 
So, only UE transmission timing accuracy test is recommended for V2V as D2D. 

For synchronization of GNSS, the related configuration is needed and reliability of GNSS should be ensured. Table 1 shows pre-configured parameters for V2V.  
Table 1: Pre-configuration for V2V
	Information Element
	
	Value

(10MHz)
	Value

(20MHz)

	SL-CommTxPoolSensingConfig-r14
	SL-PSSCH-TxConfig-r14
	typeTxSync-r14
	
	gnss

	
	
	
	
	

	SL-V2X-PreconfigCommPool-r14
	sl-OffsetIndicator-r14
	
	
	0

	
	sl-Subframe-r14
	
	
	1000000000
0000000000

0000000000

0000000000

0000000000

0000000000

0000000000

0000000000

0000000000

0000000000

	
	adjacencyPSCCH-PSSCH-r14
	
	
	true

	
	sizeSubchannel-r14
	
	
	50
	100

	
	numSubchannel-r14
	
	
	1
	1

	
	startRB-Subchannel-r14
	
	
	0
	0

	
	startRB-PSCCH-Pool-r14
	
	
	0
	0

	
	
	
	
	


Considering the reference signal power level of GNSS in TS 36.171, the received reference signal power of Table 6.7 in TS36.171 is expected to be reliable GNSS. 
Based on the assumption, UE transmission timing accuracy test can be introduced as follows.
· Test purpose and Environment

The purpose of this test is to verify the timing requirements for V2V SL communication transmissions in clause 12.2.

For this test, the UE is triggered by the test loop function to transmit for V2V SL Communication.

The test parameters are given in Table 2 below. There is no serving cell, no configuration by eNB and one reliable GNSS synchronization source in this test. The test system shall emulate the GNSS signal to synchronize. So the UE is expected to synchronize to the GNSS and transmit its own PSCCH and PSSCH.

The transmit timing is verified using the transmission timing of PSSCH transmissions.
Table 2: Test parameters for V2V SL Transmission Timing Accuracy test
	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1
	

	Channel Bandwidth (BWchannel)
	MHz
	10 or 20
	

	Active cell
	
	None
	

	Active GNSS
	
	GNSS
	Transmitting GNSS signal

	V2V SL Communication preconfiguration
	
	As specified in Table 1

	IE values unless specified otherwise in this test.
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	dBm/15 kHz
	-98
	

	Propagation condition
	
	AWGN
	

	


For emulating the GNSS,  6 satellites are generated for the terminal. If SBAS is to be tested one additional satellite shall be generated. AWGN channel model is used. The number of simulated satellites for each constellation is as defined in Table 4.

Table 3: Test parameters for GNSS emualation
	System
	Parameters
	Unit
	Value

	
	Number of generated satellites per system
	-
	See Table 4

	
	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 4: 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.


· Test Requirements

For parameters specified in Tables 2, the timing accuracy for V2V SL Communication transmissions shall be within the limits defined in clause 12.2. The timing accuracy is verified using PSSCH transmissions.

Prior to start of test, test system is required to ensure that the UE is synchornized to the GNSS and is transmitting PSCCH and PSSCH as derived from pre-configuration  in out of coverage on SL carrier as per clause 5.10.y of TS 36.331..

The following sequence of events shall be used to verify that the requirements are met.

For 10MHz or 20MHz channel bandwith, the test sequence shall be carried out.

a) 
After the UE is synchronized to GNSS, the test system shall verify that the UE PSSCH transmission timing offset is within ± 12×TS with respect to the received timing of the GNSS signal.

b) 
The test system adjusts the transmit timing of GNSS by +24TS compared to that in (a). The test system shall wait for at least 100ms before verifying the requirement again in (c).

c) 
The test system shall verify that the UE PSSCH transmission timing offset stays within ± 12×TS with respect to the received timing of GNSS signal.
Proposal 1: only UE transmission timing accuracy test based on GNSS is introduced for V2V.
3. Conclusion

In this paper, we suggested one test case for V2V and introduced detail for the test case corresponding UE transmission timing error based on GNSS as timing reference. As a results, we propose as follows.

Proposal 1: only UE transmission timing accuracy test based on GNSS is introduced for V2V.
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