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1 Introduction

In the last meeting Ran4#74, core requirements of Proximity based service and related measurement performance requirements were agreed. In this paper, we discuss the corresponding test cases. According to Proximity based service type(Prose Direct Discovery, Prose Direct Communication), RRC state(RRC_IDLE, RRC_Connected, Any Cell Reselection state), the test cases can be listed. Based on the list, we propose test cases for Proximity based service. 
2 Discussion
Based on agreed core requirements and related measurement performance requirements for Prose Direct Discovery and Prose Direct Communication, the requirements can be summarized respectively in table 2-1 and table2-2 below.

Table 2-1: Summary of requirements for Prose Direct Discovery
	
	RRC_IDLE
	RRC_CONNECTED
	Any Cell Selection state

	Initiation/Cease of SLSS
	O
	O
	N/A

	Transmit Timing
	O
	O
	N/A


Table 2-2: Summary of requirements for Prose Direct Communication
	
	RRC_IDLE
	RRC_CONNECTED
	Any Cell Selection state

	Initiation/Cease of SLSS
	O
	O
	O

	Transmit Timing
	O
	O
	O

	Cell identification
	X
	O

	Selection/Reselection 
	
	O

	S-RSRP measurement
	
	O


The test cases related to the requirements should be defined for ProSe Direcct Discovery and ProSe Direct Communication respectively. Here, a combination of DRX and networkControlledSyncTx can be considered for RRC_IDLE and RRC_CONNECTED. There are total 4 combinations in each RRC state. Taking into account these combinations, the total number of test cases will be increased. Therefore,  in order to reduce the total number of test cases, we propose to consider that a networkControlledSyncTx is not configured .  In addition, in order to further reduce the total number of test cases, similar test cases can be substituted with represented one, for example, transmit timing related test case can be defined in RRC_ CONNECTED even though each test case should be defined respectively in RRC_IDLE  and RRC_CONNECTED. 

From these points of view, we propose test cases  in table 3-1 and table 3-2 for ProSe Direcct Discovery and ProSe Direct Communication respectively. 
Table 3-1: Test case list of ProSe Direct Discovery
	No
	Corresponding requirements
	Type of Test case
	No of tests
	Basic parameters in TCs
	Comments

	1
	ProSe UE SLSS transmission Test for Initiation/Cease with ProSe Direct Discovery in E-UTRAN RRC_IDLE state(section 4.5.2.3)
	Initiation/Cease of SLSS in RRC_IDLE
	1
	Number of cells = 1.
Cell1 = Active cell

Number of ProSe UE = 1
3 time duration; T1,T2,T3. 
DRX cycle length = 1.28s
Propagation Condition: AWGN
	During T1&T3, RSRP > syncTxThreshIC .
During T2, RSRP < syncTxThreshIC .
networkControlledSyncTx is not configured and syncTxThreshIC is included in SIB19
Within 6 DRX cycles from the beginning of T2, the UE shall initiate SLSS transmission.
Within 6 DRX cycles from the beginning of T3, the UE shall cease SLSS transmission.
Proposed section:

A.4.7 
E-UTRAN FDD-ProSe UE SLSS Transmission 
A.4.7.1 Initiation/Cease of E-UTRAN FDD-ProSe UE SLSS Transmission with ProSe Direct Discovery

	2
	ProSe UE SLSS transmission Test for Initiation/Cease with ProSe Direct Discovery in E-UTRAN RRC_CONNECTED state(section 8.10.2.1)
	Initiation/Cease of SLSS in RRC_CONNECTED
	1
	Number of cells = 1.

Cell1 = Serving cell

Number of ProSe UE = 1
3 time duration; T1,T2,T3. 
DRX cycle length = 1.28s
Propagation Condition: ETU70
	During T1&T3, RSRP > syncTxThreshIC .
During T2, RSRP < syncTxThreshIC .
networkControlledSyncTx is not configured and syncTxThreshIC is included in SIB19
Within 6 DRX cycles from the beginning of T2, the UE shall initiate SLSS transmission.
Within 6 DRX cycles from the beginning of T3, the UE shall cease SLSS transmission.
Proposed section:

A.8.22 
E-UTRAN FDD-ProSe UE SLSS Transmission 
A.8.22.1 Initiation/Cease of E-UTRAN FDD-ProSe UE SLSS Transmission with ProSe Direct Discovery

	3
	ProSe UE transmission timing using PCell as timing reference (section 7.16.2.1)
	E-UTRAN FDD-ProSe UE Transmit Timing Accuracy Tests for In-Coverage
	2
	Number of cells = 1.

Cell1 = serving cell

Number of ProSe UE = 1
Reuse test parameter of test 1 and test 2 in Table A.7.1.1.1-1 
SLSS to be used in ProSe UE transmit Timing Accuracy Tests
Propagation Condition: AWGN
	Test 1 is for no DRX cycle and test2 is for DRX cycle.

Test contents : ProSe UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate
Proposed section:

A.7.1.8 
E-UTRAN FDD-ProSe UE Tranmsit Timing Accuracy Tests with ProSe Direct Discovery


Table 3-2: Test case list of ProSe Direct Communication
	1
	ProSe UE SLSS transmission Test for Initiation/Cease with ProSe Direct Communication in E-UTRAN RRC_IDLE state(section 4.5.2.3)
	Initiation/Cease of  SLSS in RRC_IDLE
	1
	Number of cells = 1.

Cell1 = Active cell

Number of ProSe UE = 1
3 time duration; T1,T2,T3. 
DRX cycle length = 1.28s
Propagation Condition: AWGN
	During T1&T3, RSRP > syncTxThreshIC .
During T2, RSRP < syncTxThreshIC .
networkControlledSyncTx is not configured and syncTxThreshIC is included in SIB18
Within 6 DRX cycles from the beginning of T2, the UE shall initiate SLSS transmission.
Within 6 DRX cycles from the beginning of T3, the UE shall cease SLSS transmission.
Proposed section:

A.4.7.2 Initiation/Cease of E-UTRAN FDD-ProSe UE SLSS Transmission with ProSe Direct Communication

	2
	ProSe UE SLSS transmission Test for Initiation/Cease with ProSe Direct Communication in E-UTRAN RRC_CONNECTED state(section 8.10.2.2)
	Initiation/Cease of  SLSS in RRC_CONNECTED
	1
	Number of cells = 1.

Cell1 = Serving cell

Number of ProSe UE = 1
3 time duration; T1,T2,T3. 
DRX cycle length = 1.28s
Propagation Condition: ETU70
	During T1&T3, RSRP > syncTxThreshIC .
During T2, RSRP < syncTxThreshIC .
networkControlledSyncTx is not configured and syncTxThreshIC is included in SIB19
Within 6 DRX cycles from the beginning of T2, the UE shall initiate SLSS transmission.
Within 6 DRX cycles from the beginning of T3, the UE shall cease SLSS transmission.
Proposed section:

A.8.22.2 Initiation/Cease of E-UTRAN FDD-ProSe UE SLSS Transmission with ProSe Direct Communication

	3
	ProSe UE SLSS transmission Test for Initiation/Cease with ProSe Direct Communication in E-UTRAN Any Cell Selection state(section 11.3.2)
	Initiation/Cease of  SLSS in Any Cell Selection state
	2
	Number of cells = 0.

Number of ProSe UE = 2

UE1 = ProSe UE
UE2 = SyncRef UE
3 time duration; T1,T2,T3. 
Propagation Condition: AWGN

	Test 1 : UE2 is in In-Coverage

Test2 : UE2 is in Out of Coverage

During T1&T3, S-RSRP > syncTxThreshOoC .
During T2, S-RSRP < syncTxThreshOoC .
syncTxThreshOoC is included in the preconfigured ProSe parameters
Test1 : SyncRefUE DTX pattern is [0101010101 [0101010101 ] during 800ms due to WAN Tx.
Test2 : SyncRefUE is allowed to drop or delay a maximum of 2% of its ProSe Direct Communication transmissions for the purpose of another SyncRef UE selection/reselection.
Within 800ms from the beginning of T2, the UE shall initiate SLSS transmission.
Within 800ms cycles from the beginning of T3, the UE shall cease SLSS transmission.
Proposed section:

A.11.2 Initiation/Cease of E-UTRAN FDD-ProSe UE SLSS Transmission with ProSe Direct Communication

	4
	ProSe UE transmission timing using PCell as timing reference (section 7.16.2.1)
	E-UTRAN FDD-ProSe UE Transmit Timing Accuracy Tests for In-Coverage
	2
	Number of cells = 1.

Cell1 = serving cell

Number of ProSe UE = 1
Reuse test parameter of test 1 and test 2 in Table A.7.1.1.1-1 
SLSS to be used in ProSe UE transmit Timing Accuracy Tests
Propagation Condition: AWGN
	Test 1 is for no DRX cycle and test2 is for DRX cycle.

Test contents : ProSe UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate
Proposed section:

A.7.1.9 
E-UTRAN FDD-ProSe UE Tranmsit Timing Accuracy Tests with ProSe Direct Communication

	5
	ProSe UE transmission timing using another ProSe UE SLSS as timing reference (section 11.2.2)
	E-UTRAN FDD-ProSe UE Transmit Timing Accuracy Tests for Out Of Coverage
	1
	Number of cells = 0.
Number of ProSe UE = 2

UE1 = ProSe UE
UE2 = SyncRef UE

SLSS to be used in ProSe UE transmit Timing Accuracy Tests
Propagation Condition: AWGN
	Test contents : ProSe UE initial transmit timing accuracy
The sidelink used by the UE is on the carrier that is preconfigured.
Proposed section:

A.11 ProSe UE in Any Cell Selection state
A. 11.1 
E-UTRAN FDD-ProSe UE Tranmsit Timing Accuracy Tests

	6
	ProSe UE measurements for E-UTRA cell
	Cell identification on the DL carrier frequency associated with the preconfigured ProSe carrier frequency in Any Cell Selection state
	2
	Number of cells = 1
Number of ProSe UE = 1
2 time duration ; T1, T2
Propagation Condition : ETU70
	Test 1 is for the UE performing ProSe transmissions
Test2 is for the UE not performing ProSe transmission
During T1 : cell1 power off
During T2 : cell1 power on
For test1, UE shall be able to identify a newly detectable E-UTRA cell within 6.4sec from the beginning of T2.
For test2, UE shall be able to identify a newly detectable E-UTRA cell within 32sec from the beginning of T2.
Proposed section:

A.11.3 Prose UE measurements for E-UTRA cell


	7
	ProSe UE Reselection to intra-frequency SyncRef  UE
	Reselection to intra-frequency SyncRef  UE
	1
	Number of ProSe UE = 3
UE1 = ProSe UE
UE2 = currentSyncRef UE

UE3 = newSyncRef UE

2 time duration; T1, T2
SCH Es/Iot ≥ [-4 dB]

Propagation Condition : ETU70
	During T1 : SyncRef UE2 power on, SyncRef UE3 power off
During T2 : SyncRef UE3 power on 
UE1 & UE2 are in Out of Coverage

UE3 is in In-Coverage

SyncRef UE3 priority is higher than SyncRefUE2
UE1&UE2 are allowed to drop or delay a maximum of 2% of its ProSe Direct Communication transmissions for the purpose of SyncRe UE selection/reselection.
UE1 SLSS Tx pattern = [0111111111_1111111111_

1111111111_1111111111_

1111111111]x10 during 20second

UE2 dropping or delaying pattern is

[1111111111_0111111111_

1111111111_1111111111_

1111111111]x10 during 20second

UE3 SLSS Tx pattern = [1010101010]x50 during 20second
UE shall be able to identify a newly detectable SyncRef UE within 20sec from the beginning of T2.
Proposed section:

A.11.4 Prose UE Selection/Reselection to intra-frequency SyncRef  UE

	8
	ProSe UE measurement performance requirements
	Intra-frequency S-RSRP measurement accuracy
	1
	Number of ProSe UE = 3

UE1 = ProSe UE
UE2 = currentSyncRef  UE

UE3 = measSyncRef  UE

Propagation Condition : AWGN


	Absolute and Relative S-RSRP accuracy test is performed in one test.
UE1 & UE2 are in Out of Coverage

UE3 is in In-Coverage

SyncRef UE3 priority is higher than SyncRefUE2
Measurement period = [400]ms

UE1 SLSS Tx pattern = [0111111111] during 400ms

UE2 SLSS Tx pattern = [1011111111] during 400ms 

UE3 SLSS Tx pattern = [1010101010] during 400ms due to WAN Tx 
Proposed section:

A.11.5 Prose UE intra-frequency S-RSRP measurement accuracy


Total number of test case is 3 for ProSe Direct Discovery and 8 for ProSe Direct Communication. New section for each test case is proposed as following for alignment between the core requirement section and test case section.
Proposing New Section :
A.4.7 
E-UTRAN FDD-ProSe UE SLSS Transmission 
A.4.7.1 Initiation/Cease of E-UTRAN FDD-ProSe UE SLSS Transmission with ProSe Direct Discovery

A.4.7.2 Initiation/Cease of E-UTRAN FDD-ProSe UE SLSS Transmission with ProSe Direct Communication

A.7.1.8 
E-UTRAN FDD-ProSe UE Tranmsit Timing Accuracy Tests with ProSe Direct Discovery
A.7.1.9 
E-UTRAN FDD-ProSe UE Tranmsit Timing Accuracy Tests with ProSe Direct Communication

A.8.22 
E-UTRAN FDD-ProSe UE SLSS Transmission 
A.8.22.1 Initiation/Cease of E-UTRAN FDD-ProSe UE SLSS Transmission with ProSe Direct Discovery

A.8.22.2 Initiation/Cease of E-UTRAN FDD-ProSe UE SLSS Transmission with ProSe Direct Communication

A.10 Void
A.11 ProSe UE in Any Cell Selection state
A. 11.1 
E-UTRAN FDD-ProSe UE Tranmsit Timing Accuracy Tests
A.11.2 Initiation/Cease of E-UTRAN FDD-ProSe UE SLSS Transmission with ProSe Direct Communication

A.11.3 Prose UE measurements for E-UTRA cell
A.11.4 Prose UE Selection/Reselection to intra-frequency SyncRef  UE

A.11.5 Prose UE intra-frequency S-RSRP measurement accuracy

Based on the observations, we propose as below
· Proposal 1: Table3-1 is proposed for test case of ProSe Direct Discovery.
· Proposal 2: Table3-2 is proposed for test case of ProSe Direct Communication.
· Proposal 3: New section for ProSe test case is proposed as above proposed new section. 
3 Conclusion
In this paper, we summarized test case for ProSe Direct Discovery and ProSe Direct Communication considering reduction of total test case. Based on these, we proposed as below. 

· Proposal 1: Table3-1 is proposed for test case of ProSe Direct Discovery.
· Proposal 2: Table3-2 is proposed for test case of ProSe Direct Communication.
· Proposal 3: New section for ProSe test case is proposed as above proposed new section. 
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