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1
Introduction

At RAN5#73, the RAN5 Work Item “Support for V2V services based on LTE sidelink” is opened [1]. However, the test environment for the V2V test cases has not been defined yet. Especially a new test procedure needs to be discussed for the V2V terminal which supports the PC5 connection only.
In terms of the high level deployment, two configurations are defined as illustrated in Figure 1. Both of configurations or transmission modes use Band 47 for V2V communications and GNSS for time synchronization. The test procedures for the RF and signalling test cases need to cover all of the configurations and scenarios.
[image: image1.png]Configuration 1
Dedicated Carrier
Distributed Scheduling

GNSStiming

*

i f'

Configuration 2
Dedicated Carrier
eNB Scheduling

GNSS timing

*

|l|'|
LIy
“« A

oy
/ Uu
PCs
vav ¥
e, ~




Figure 1: V2V Configurations
2
Discussion
2.1
Transmission of the ACK/NACK information and signalling messages
Issue 1: 

Due to the absence of the ACK/NACK feedback channel on the LTE sidelink, there is no way of knowing that the V2V device correctly receives the downlink packets. Also the signalling messages for the UE test loop mode will not be delivered to the UE over the PC5 connection.
Before RAN5#75, the issue has been discussed through e-mail and it is summarized and captured as follows:

Proposal1: The V2X test cases are divided into 2 groups:
· Group I

· TS 36.521-1 and 36.521-3 test cases (Non-concurrent with E-UTRA uplink transmissions)

· TS 36.521-1 and 36.521-3 test cases (Intra-band contiguous MCC operation)

· TS 36.523-1 L2-related test cases

· Group II

· TS 36.521-1 and 36.521-3 test cases (Simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmission)

· TS 36.523-1 L3-related test cases

Proposal2: For Group I, the test procedure needs to be down-selected between the two approaches below: 

· Approach1: Assume that the V2V UE doesn’t have the Uu connection. The SS sends the signalling messages to the UE using the PC5 or additional connection.
· Approach2: Assume that the V2V UE doesn’t have the Uu connection during the critical part of the test procedure, but has the Uu connection before and after that. And the SS delivers the control messages to the UE using the Uu connection.
Proposal3: For Group II, the test procedure is developed using the Uu connection.
Depending on the decision for Propsal2, the additional discussion will be needed as follows:
Approach3: The SS establishes the additional connection to send the AT commands.
Approach4: The SS has the IP-based connection to send the signalling messages.

Approach5: The SS sends the V2X signalling messages, which include the UE test loop mode commands, over the PC5 connection.
Proposal4: If the additional or PC5 connection is used for the V2V test procedure, down-select the connection.
Proposal5: If the additional or PC5 connection is used for the V2V test procedure, send an LS to 3GPP CT to ask which approach will be feasible.
2.2
Pre-configuration for various test cases
The V2V test cases have their own resource allocation and they need to be pre-configured in the USIM or ME.
Issue 2: 

It is inconvenient to change the IEs in SL-V2X-Preconfiguration for each test case.
Approach6: Define the multiple resource pools in the USIM or ME and map them to the zone IDs. The SS controls the GNSS simulator to use the certain zone ID and resource pool.
· Pros:

1) The IEs in SL-V2X-Preconfiguration don’t need to be updated during the conformance testing.

· Cons:

1) The number of the resource pools will be limited to maxSL-V2X-TxPoolPreconf-r14 which is eight.
Approach7: The SS establishes the additional connection to send the signalling messages which will be used to configure the resource pool in the USIM or ME.

Approach8: The IEs in SL-V2X-Preconfiguration are manually configured for each test case.
Approach9: The Uu connection is maintained and the resource allocation is assisted by the SS.
Proposal6: Down-select the pre-configuration method among approaches in this clause.

2.3
GNSS acquisition time
In both cases in Figure 1, GNSS is used for time synchronization.
Issue 3: 

- It will take about [15] minutes for the V2V device to acquire the GNSS signal.
Proposal7: It should be decided that the GNSS assistance data in Appendix needs to be delivered to reduce the acquisition time or test execution time.
Proposal8: If the GNSS assistance information will be transmitted to the UE, the method and procedure of sending the data needs to be provided by test platform vendors.
3
Proposal
Proposal1: The V2X test cases are divided into 2 groups.
Proposal2: For Group I in clause 2.1, the test procedure needs to be down-selected between Approach1 and Approach2.
Proposal3: For Group II in clause 2.1, the test procedure is developed using the Uu connection.
Proposal4: If the additional or PC5 connection is used for the V2V test procedure, down-select the connection.
Proposal5: If the additional or PC5 connection is used for the V2V test procedure, send an LS to 3GPP CT to ask which approach will be feasible.
Proposal6: Down-select the pre-configuration method among approaches in clause 2.2.
Proposal7: It should be decided that the GNSS assistance data needs to be delivered to reduce the acquisition time or test execution time.
Proposal8: If the GNSS assistance information will be transmitted to the UE, the method and procedure of sending the data needs to be provided by test platform vendors.
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Appendix
GNSS Assistance Data in TS 36.355
–
A-GNSS-ProvideAssistanceData
The IE A-GNSS-ProvideAssistanceData is used by the location server to provide assistance data to enable UE‑based and UE‑assisted A‑GNSS. It may also be used to provide GNSS positioning specific error reasons.

-- ASN1START

A-GNSS-ProvideAssistanceData ::= SEQUENCE {


gnss-CommonAssistData


GNSS-CommonAssistData



OPTIONAL,
-- Need ON


gnss-GenericAssistData


GNSS-GenericAssistData



OPTIONAL,
-- Need ON


gnss-Error





A-GNSS-Error





OPTIONAL,
-- Need ON


...

}

-- ASN1STOP

–
GNSS-CommonAssistData
The IE GNSS-CommonAssistData is used by the location server to provide assistance data which can be used for any GNSS (e.g., GPS, Galileo, GLONASS, BDS, etc.). 

-- ASN1START

GNSS-CommonAssistData ::= SEQUENCE {


gnss-ReferenceTime

 

GNSS-ReferenceTime

 


OPTIONAL,
-- Need ON


gnss-ReferenceLocation


GNSS-ReferenceLocation

 

OPTIONAL,
-- Need ON


gnss-IonosphericModel


GNSS-IonosphericModel
 


OPTIONAL,
-- Need ON


gnss-EarthOrientationParameters
GNSS-EarthOrientationParameters

OPTIONAL,
-- Need ON


...

}

-- ASN1STOP

–
GNSS-GenericAssistData
The IE GNSS-GenericAssistData is used by the location server to provide assistance data for a specific GNSS (e.g., GPS, Galileo, GLONASS, BDS, etc.). The specific GNSS for which the provided assistance data are applicable is indicated by the IE GNSS‑ID and (if applicable) by the IE SBAS‑ID. Assistance for up to 16 GNSSs can be provided.

-- ASN1START

GNSS-GenericAssistData ::= SEQUENCE (SIZE (1..16)) OF GNSS-GenericAssistDataElement
GNSS-GenericAssistDataElement ::= SEQUENCE {

gnss-ID 





GNSS-ID,


sbas-ID






SBAS-ID 





OPTIONAL, -- Cond GNSS-ID-SBAS


gnss-TimeModels




GNSS-TimeModelList



OPTIONAL,
-- Need ON


gnss-DifferentialCorrections
GNSS-DifferentialCorrections
OPTIONAL,
-- Need ON


gnss-NavigationModel


GNSS-NavigationModel


OPTIONAL,
-- Need ON


gnss-RealTimeIntegrity


GNSS-RealTimeIntegrity


OPTIONAL,
-- Need ON


gnss-DataBitAssistance


GNSS-DataBitAssistance


OPTIONAL,
-- Need ON


gnss-AcquisitionAssistance

GNSS-AcquisitionAssistance 

OPTIONAL,
-- Need ON


gnss-Almanac




GNSS-Almanac




OPTIONAL,
-- Need ON


gnss-UTC-Model




GNSS-UTC-Model




OPTIONAL,
-- Need ON


gnss-AuxiliaryInformation

GNSS-AuxiliaryInformation

OPTIONAL,
-- Need ON


...,

[[



bds-DifferentialCorrections-r12











BDS-DifferentialCorrections-r12
OPTIONAL,
-- Cond
GNSS-ID-BDS



bds-GridModel-r12


BDS-GridModelParameter-r12

OPTIONAL
-- Cond
GNSS-ID-BDS


]]

}

-- ASN1STOP

	Conditional presence
	Explanation

	GNSS‑ID‑SBAS
	The field is mandatory present if the GNSS‑ID = sbas; otherwise it is not present.

	GNSS‑ID‑BDS
	The field may be present if the GNSS‑ID = bds; otherwise it is not present.


