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1. Introduction

In the previous RAN4 meeting V2V WI Core and Performance requirements were discussed and the agreements are captured in the WF on the V2V/V2X RRM [1]. 
	· Test case for V2V

· UE transmission timing accuracy test based on GNSS will be introduced for V2V.

· Test parameters are FFS
· FFS for interruption test case until next meeting

· Reliability of GNSS

· Use option 1 for core requirement and option 2 for test as side condition.

· Option 1: when UE meets GNSS based timing and frequency accuracy requirement
· Option 2: when GNSS meets the minimum signal level requirement defined in TS 36.171 (exact signal level is TBD).


In this contribution we provide our further views on the V2V RRM Performance requirements. 
2. Discussion
In accordance to the RAN4 #80 agreements only a few of the V2V RRM features were kept in the V2V WI scope, while many items were moved to the V2X WI. Therefore, eventually the following Core requirements were defined:

· Timing accuracy
· Interruptions requirements
In the previous meeting RAN4 agreed that “Timing accuracy” test case will be introduced and the “Interruption requirement” was kept FFS.
2.1 Timing accuracy performance requirements

The following V2V timing requirements were agreed for the case of using GNSS synchronization [2]:
	12.2.1 GNSS as timing reference

The requirements in this subclause are applicable when the reference timing used by the UE for V2V communication is derived from GNSS signals. 
The sidelink transmissions takes place 
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is specified in Section 8.1 of [16] and  [image: image3.wmf]0
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. The transmission timing error for sidelink transmissions shall be less than or equal to (Te where the timing error limit value Te is specified as 12*Ts and Ts is the basic timing unit defined in TS 36.211. The reference point for the UE initial transmit timing control requirement shall be the received timing of the GNSS signals.


In summary, the ±12Ts V2V transmit timing accuracy requirements were specified for the case of using GNSS based synchronization. In our view, the following test purposes and parameters should be considered:
· Test purpose: Verify that the UE is capable to keep target timing accuracy and TA ([image: image4.wmf]0
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) for V2V transmissions under certain GNSS signal quality.
· Target requirement: TE shall verify that UE V2V TX timing is within ±12Ts vs the GNSS reference. The UE V2V TX timing can be measured using the PSCCH/PSSCH TX timing.
· Timing adjustment: The existing timing test cases usually also ensure that UE is capable of timing reference adjustment tracking. For the case of GNSS synchronization source change, the change of timing reference is not applicable and should not be tested.
· GNSS side conditions: The GNSS test model can be defined based on the requirements defined in the TS 36.171. For instance, either “Sensitivity” or “Nominal Accuracy” side conditions can be assumed. The “Sensitivity” setup (36.171 Section 6.1) is aimed to verifying the performance of receiver under “weak” satellite signal conditions, while “Nominal accuracy” setup (TS 36.171 Section 6.2) verifies the accuracy of receiver in the “good” conditions. In our view, there is no strong motivation consider tightened side conditions for V2V and test case parameters in Section 6.2 can be applied. 

	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.




· GNSS assistance: In order to reuse the side conditions defined in the TS 36.171 GNSS assistance should be provided to the UE. In cases the GNSS assistance data is not provided the fix time can be substantially increased which may substantially increase test time. In addition, the accuracy requirements may need to be reassessed if the GNSS Assistance is not available. For the OOC conditions the GNSS assistance data may not be always available, therefor the test case should be defined under assumption that UE is located in network coverage and obtains the assistance data (coarse time assistance) from the network.
Proposal #1:
Define timing accuracy performance requirements under assumption that GNSS assistance data is provided to the UE.
Proposal #2:
Reuse TS 36.171 “Normal accuracy” test case (Section 6.2) side conditions for the LTE V2V TX timing accuracy verification.
2.2 WAN interruptions

The following interruption requirements were previously agreed for LTE V2V [2]:

	12.3
Interruption
This clause contains interruption requirements for the UE capable of V2V sidelink communication under the following additional conditions:

-
the UE is pre-configured with parameters for enabling the UE to acquire timing synchronization

-
the UE has dedicated transmitter chain and dedicated receiver chain for the V2V operation.
The UE shall not cause any interruption on the serving cell when receiving or transmitting V2V sidelink communication signals.


In accordance to RAN#80 meeting agreements the stand-alone operation on a dedicated V2V carrier was prioritized. In general, a test case to ensure no interruptions on WAN can be considered. However, the impacts on WAN operation may arise not only due to TX/RX chain switching but also due to possible baseband limitations (e.g. shared soft buffers, etc) and the joint effects can be potentially verified using UE demodulation test cases. So, no RRM performance test cases are needed and the discussion on the WAN impacts may continue under demodulation requirements agenda.
Proposal #3:
No RRM test cases will be introduced for V2V requirement of interruptions to the WAN operation.
3. Conclusions

In this contribution, we have provided our views on the remaining V2V RRM performance requirements. In summary, we make the following proposals:
Proposal #1:
Define timing accuracy performance requirements under assumption that GNSS assistance data is provided to the UE.

Proposal #2:
Reuse TS 36.171 “Normal accuracy” test case (Section 6.2) side conditions for the LTE V2V TX timing accuracy verification.
Proposal #3:
No RRM test cases will be introduced for V2V requirement of interruptions to the WAN operation.
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