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1 Introduction

In RAN4#82, Rel-14 V2X RRM core requirements were completed. In this paper, we propose the RRM test case list to verify the core requirements..
2 RRM core requirements for Rel-14 V2X 
The following RRM core requirements as Table 2.1 were specified for Rel-14 V2X. 

Table2.1 : RRM core requirements for Rel-14 V2X
	No.
	Requirement
	Subclause

	1
	Transmit accuracy with GNSS as timing reference
	13.2.2

	
	Transmit accuracy with eNB as timing reference
	13.2.3

	
	Transmit accuracy with SyncRef UE as timing reference
	13.2.4

	2
	Initiation/Cease of SLSS transmissions with GNSS as timing reference
	13.3.1.2

	
	Initiation/Cease of SLSS transmissions with eNB as timing reference
	13.3.1.1

	
	Initiation/Cease of SLSS transmissions with SyncRef UE as timing reference
	13.3.1.3

	3
	Selection/Reselection of V2X Synchronization Reference
	13.4

	4
	Autonomous Resource Selection/Reselection measurements
	13.5

	5
	Congestion Control measurements
	13.6

	6
	Interruptions to WAN during the RRC reconfiguration procedure
	13.7.1

	
	Interruptions on the V2X sidelink communication due to synchronization source change
	13.7.2


3 RRM test case list 
In V2X, the requirements related to 3 different timing reference sources such as GNSS, eNB and SyncRef UE were specified as No.1, No.2 in Table 2.1. 
And the requirements related to synchronization source selection/reselection and change between synchronization sources were specified as No.3 and No.6 in Table 2.1. 
Additionally, new requirements related autonomous resource selection/reselection and congestion control were specified as No.4 and No.5 in Table 2.1. 
Comparing with similar D2D, V2X RRM core  requirements requires  more test cases. As known, the higher the number of test case is, the longer time of test is.  So, we need to down-select  tests. For that, we summarize needed tests with our views  in Table3.1
Table3.1 : RRM test list for Rel-14 V2X
	Test No.
	Requirement
	Test description
	Comment

	1-1
	Transmit accuracy
(GNSS)
	verify that the V2X transmit timing offset is within ± 12×TS with respect to the subframe starting boundary derived from the absolute UTC time
	Reuse V2V test

	1-2
	Transmit accuracy 
(FDD eNB)
	verify that the V2X transmit timing offset is within ± 12×TS with respect to the first detected path (in time) of the corresponding downlink frame of cell 1(FDD)
	Similar to D2D test in A.7.5

	1-3
	Transmit accuracy
(TDD eNB)
	verify that the V2X transmit timing offset is within ± 12×TS with respect to the first detected path (in time) of the corresponding downlink frame of cell 1(TDD)
	Similar to D2D test in A.7.5

	1-4
	Transmit accuracy (SyncRef UE)
	verify that the V2X SLSS transmission timing offset is within ± 24×TS with respect to the first detected path (in time) of the corresponding frame of SyncRef UE 1
	Similar to D2D test in A.10.1

	2-1
	Initiation/Cease of SLSS transmissions 
(GNSS)
	verify the requirements related to the evaluation time allowed to initiate and cease SLSS transmissions
	Similar to D2D test in A.8.24

	2-2
	Initiation/Cease of SLSS transmissions
(FDD eNB)
	verify the requirements related to the evaluation time allowed to initiate and cease SLSS transmissions
	Similar to D2D test in A.8.24

	2-3
	Initiation/Cease of SLSS transmissions
(TDD eNB)
	verify the requirements related to the evaluation time allowed to initiate and cease SLSS transmissions
	Similar to D2D test in A.8.24

	2-4
	Initiation/Cease of SLSS transmissions
(SyncRef UE)
	verify the requirements related to the evaluation time allowed to initiate and cease SLSS transmissions
	Similar to D2D test in A.10.2

	3-1
	Selection/Reselection  to SyncRef UE

(GNSS is configured as the highest priority)
	verify the requirements related to selection/reselection to Y when UE is synchronized to X as follows(X(Y)
1 GNSS ( SyncRef UE1 
2 SyncRef UE1 ( SyncRef UE3
3 SyncRef UE2 ( SyncRef UE1


	SyncRef UE1/ SyncRef UE3: synchronized to GNSS directly or in-directly(S-RSRP_SyncRefUE3 > S-RSRP_ SyncRefUE1)
SyncRef UE2: not synchronized to GNSS directly or in-directly

Need one test to cover some scenario of source change, e.g, 
(③(②)

	3-2
	Selection/Reselection  to SyncRef UE

(eNB is configured as the highest priority)
	verify the requirements related to selection/reselection to Y when UE is synchronized to X as follows(X(Y)

1 SyncRef UE2 ( SyncRef UE4
	SyncRef UE2: not synchronized to GNSS directly or in-directly 
SyncRef UE4: synchronized to eNB directly or in-directly
This test can be covered in 3-1.

	4
	Autonomous Resource Selection/Reselection measurements
	verify the requirement related to autonomous resource selection/reseletion measurements
	

	5
	Congestion Control measurements
	verify the requirement related to congestion control measurements
	

	6-1
	Interruptions to WAN during the RRC reconfiguration procedure
	verify the requirements related to the interruptions on the serving cell(s) due to V2X sidelink communication
1 FDD serving cell
2 TDD serving cell
	Similar to D2D test in A.7.5.6
(serving cell is FDD)

	6-2
	Interruptions on the V2X sidelink communication due to synchronization source change
	verify the requirements related to the interruptions on the V2X sidelink communication due to synchronization source change as below
1 GNSS ( SyncRef UE2
2 GNSS ( eNB
3 SyncRef UE1 ( SyncRef UE2
4 SyncRef UE1 ( eNB
5 SyncRef UE2 ( GNSS
6 SyncRef UE2 ( SyncRef UE1
7 eNB ( GNSS

8 eNB ( SyncRef UE1
	SyncRef UE1: synchronized to GNSS directly or in-directly

SyncRef UE2: not synchronized to GNSS directly or in-directly 
Need one test to cover some scenarios of source change, e.g.②(⑧(③.
Not easy to check drop V2V SL RX, so check drop V2V SL TX



In the Table3.1, total 14 test cases are listed to  cover all RRM core requirements. Here, test 3-1 and test 6-2- have sub-scenarios. It makes total test case increase.. In order to reduce the total tests, we suggest following proposals. 
· Proposal 1: To reduce V2X RRM tests, let’s have staring point with Table 3.1.
· Proposal 2: For transmission accuracy test, let’s choose GNSS as timing reference among GNSS, FDD serving cell, TDD serving cell and SyncRef UE and reuse V2V transmission accuracy test for GNSS.
· Proposal 3: For initiation/cease of SLSS transmission test, let’s choose GNSS as timing reference.
· Proposal 4: For test of a selection/reselection to SyncRef UE, let’s configure GNSS as the highest priority and cover some scenario with one test.
· Proposal 5: let’s define an autonomous resource selection/reselection measurement test.
· Proposal 6: Let’s define a congestion control measurement test.
· Proposal 7: Let’s define the interruption test to WAN(FDD) during the RRC reconfiguration.
· Proposal 8: For the interruption test on the V2X sidelink transmission, let’s define one test to cover some scenarioof synchronization source change such as GNSS(eNB( SyncRef UE1( SyncRef UE2.

· SyncRef UE1: synchronized to GNSS directly or in-directly

· SyncRef UE2: not synchronized to GNSS directly or in-directly

4 Conclusion
In this paper, we provided V2X RRM test list covering all core requirements. Based on the list, we propose to reduce total number of tests as follows.
· Proposal 1: To reduce V2X RRM tests, let’s have staring point with Table 3.1.
· Proposal 2: For transmission accuracy test, let’s choose GNSS as timing reference among GNSS, FDD serving cell, TDD serving cell and SyncRef UE and reuse V2V transmission accuracy test for GNSS.
· Proposal 3: For initiation/cease of SLSS transmission test, let’s choose GNSS as timing reference.
· Proposal 4: For test of a selection/reselection to SyncRef UE, let’s configure GNSS as the highest priority and cover some scenario with one test.
· Proposal 5: let’s define an autonomous resource selection/reselection measurement test.
· Proposal 6: Let’s define a congestion control measurement test.
· Proposal 7: Let’s define the interruption test to WAN(FDD) during the RRC reconfiguration.
· Proposal 8: For the interruption test on the V2X sidelink transmission, let’s define one test to cover some scenarioof synchronization source change such as GNSS(eNB( SyncRef UE1( SyncRef UE2.

· SyncRef UE1: synchronized to GNSS directly or in-directly

· SyncRef UE2: not synchronized to GNSS directly or in-directly
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