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1. Introduction

In this paper, we present a discussion or the RRM test cases for the agreed RRM core requirements for D2D Communication. 

The paper is organized as follows:
· Section 2 provides an overview of the RRM test cases, and the test coverage

· Section 3 discusses some general aspects that are common to all RRM tests for D2D communications
· Section 4 details the proposes RRM tests

2. RRM test cases for D2D Communication
The following table depicts the RRM core requirements that were agreed for D2D communication, and proposes four test cases to cover all the D2D RRM core requirements for D2D Communication.
Table 1: RRM core requirements for D2D Communciation and proposed test coverage
	Clause
	ProSe requirement
	Sub-Clause
	UE RRC State
	Test Coverage

	
	
	
	
	Test 1
	Test 2
	Test 3
	Test4

	Idle state mobility
	Initiation/Cease of SLSS
	4.5.2.4
	Idle
	x Note1
	
	
	

	Measurements in Connected state
	Initiation/Cease of SLSS
	8.10.2.2
	Connected
	x 
	
	
	

	Timing and signaling
	Transmit Timing
(NTA,SL = 0)
	7.16.2.1.1.1
	Idle/Connected
	x
	
	
	

	
	Transmit Timing
(NTA,SL = NTA)
	7.16.2.1.1.2
	Connected
	Note 2

	
	Interruptions during Communication configuration
	7.16.3.2
	Connected
	
	x
	
	

	Requirements in Any Cell Selection state 
	Initiation/Cease of SLSS
	11.3.2
	Any cell selection state
	
	
	x
	

	
	Transmit Timing
(with another UE as reference)
	11.2.2
	Any cell selection state
	
	
	x
	

	
	SyncRef UE selection/reselection
	11.5.2.2
	Any cell selection state
	
	
	
	x

	
	eNB identification delay
	11.4.2.2
	Any cell selection state
	
	
	
	x


Some of the considerations for the test cases were as follows:
Initiation/Cease of SLSS (Test 1, Note 1): The requirements on Initiation/Cease of SLSS transmissions is same for IDLE and C-DRX, i.e., evaluation time of (6)*DRX cycle. The UE behavior will remain unchanged whether the test is performed in IDLE or C-DRX. Hence it is proposed to test the requirement for Initiation/Cease of SLSS transmissions either in IDLE or in C-DRX, and this paper proposes to do so in C-DRX mode.

Transmit timing with NTA,SL = 0 (Test 1, Test 3): For transmit timing requirement when DL timing is used, the transmission timing requirements can be checked using SLSS transmission. This is the same principle use in legacy RRM tests for verifying timing requirements, wherein the requirement is verified using SRS transmissions. This also enables us to use a single RRM test to verify the requirements on initiate/cease of SLSS, and the timing requirements by checking the timing requirement when the UE is transmitting SLSS.

Note that a similar setup was not possible for D2D discovery since SLSS Tx/Rx is a separate capability in case of UE supporting Discovery.  All UE’s supporting discovery may not support SLSS Tx/Rx, and hence a separate test was required (as proposed in our companion paper [R4-151868]).
Transmit Timing with NTA,SL = NTA (Note 2): When UL timing is used for D2D transmission, the existing requirements for PUSCH apply (as specified in 7.16.2.1.1.2). In legacy RRM tests, transmit timing requirements are verified using SRS transmission, and are not checked individually for each of the UL channels (PUSCH, PUCCH, PRACH). Hence the same principle should apply for D2D transmission. As such no additional tests are required to verity D2D Tx timing requirements when UL timing is used as it is covered in legacy RRM tests.
Interruptions for Communication (Test 2): For D2D communication, interruption requirements are specified for communication configuration/de-configuration. Test 3 is proposed to not only verify this requirement, but also to verify no impact to WAN demodulation due to D2D (i.e., WAN Tx/Rx is prioritized over D2D when conflicting). 
Proposal 1: RAN4 to consider the following RRM test cases for D2D communication.
Table 2: RRM test cases for D2D communication (FDD bands)
	Test #
	Related Sub-clause
	Test purpose

	Test 1
	8.10.2.2,
7.16.2.1.1.1
	Verify Initiation/Cease of SLSS transmissions in C-DRX
Verify Transmit timing for D2D communication in C-DRX

	Test 2
	7.16.3.2
	Verify WAN interruptions due Communication in CONNECTED. Also verifies no impact to WAN Rx due to communication, beyond the allowed interruptions.

	Test 3
	11.3.2, 11.2.2
	Verify Initiate / Cease of SLSS transmissions for Any Cell Selection State

Verify Transmit timing for D2D communication in Any Cell Selection State

	Test 4
	11.5.2.2, 11.4.2.2
	Verify SyncRef UE selection/reselection requirements for Any Cell Selection State

Verify eNB detection delay when doing ProSe in Any Cell Selection state.


3. General considerations

First we present some general consideration for the RRM tests that are applicable to all the test cases.

3.1. IDLE and C-DRX configurations

Only Test 1, Test 2 are for in-coverage operation. Further, the purpose of Test 2 is to verify no impact to WAN, and hence needs to be performed in Connected state. Thus the discussion below is applicable only to Test 1.
For Test 1, the UE is required to be transmitting signals for Communications (SLSS, SA, and Data). In case of a conflict between WAN Tx and D2D Tx, the UE is expected to prioritize WAN Tx. Hence for the purpose of Test 1, no overlap with WAN should be ensured. This is easiest to be done with Idle or C-DRX configurations with D2D communication in the DRX OFF period. 

The Idle and C-DRX configurations for D2D communication is proposed in our companion paper (R4- 151867). 

Observation 1: Idle and C-DRX configurations are discussed in our companion paper R4- 151867.
3.2. Upper layer trigger for D2D Tx or D2D Rx

The trigger to perform D2D communication Tx and/or Rx is provided by upper layers (above L2). For example, in normal operation, this trigger will likely be provided by the application running D2D (i.e., application layer trigger interest in D2D Tx and/or Rx).
For D2D performance testing, it is expected that such trigger will be provided either by the Test loop function or using normal operation (e.g., application based trigger). The purpose of this discussion is to identify the type of D2D trigger that are required for D2D RRM tests. For D2D communication RRM tests, we identify the need for two triggers:
Table 3: Upper layer trigger for D2D discovery RRM tests

	Upper layer trigger
	Expected UE behavior

	Communication  Transmit Trigger
	UE transmits SA and Data in every SA period.

UE not expected to receive SA and Data from other D2D UEs.
UE transmits and receives synchronization signals and channels (SLSS/PSBCH) as per specifications.

	Communication  Receive Trigger
	UE is receiving SA and Data from other D2D UEs that match in destination ID.

UE does not transmit SA or Data.

UE transmits and receives synchronization signals and channels (SLSS/PSBCH) as per specifications.


It is noted that the UE behavior is as per specifications and in accordance with normal operation (e.g., either listening o or talking on a voice call, along with fulfilling the D2D synchronization procedures). The need is only to identify the right upper layer trigger that will enable us to test the relevant RRM requirements, and is specific to the test.
Communication Receive trigger: The communication receive trigger is actually needed for both RRM and Demodulation test cases. For demodulation test cases, it is needed since the purpose is to check the D2D receiver performance. Furthermore, it is required that the UE is not simultaneously transmitting its own communication (SA + Data) signals as it will affect the receive operation due to the half-duplex constraint. Same reasoning applied for RRM test cases, e.g., for Test 2. 
For Test 2, the purpose is to verify interruptions to WAN due to D2D Rx operation (since D2D Tx will anyways be dropped due to conflict with WAN Tx). Hence Communciation receive has to be triggered, and there is no need to simultaneous trigger Communications Transmit.
Communication Transmit trigger: This is clearly required for Test 1 and Test 3 where the purpose of the test is to check the D2D transmit timing requirements and initiate/cease of SLSS transmissions. The timing error requirements are also verified using SLSS transmissions. Since the UE shall transmit SLSS only if also transmitting SA and Data in the corresponding SA period, the UE needs to be triggered by the upper layers to do so. 
UE monitoring of other communication transmissions (SA/Data) is up to the UE implementation, and is not required in these tests. There is no need to trigger both announce and monitor for any tests. 

Observation 2: RAN4 can assume that the following upper layer triggers can be provided for the D2D performance tests (e.g., by test loop function). UE behavior is as per normal operation, as specified in Table 3:
· Communication Receive trigger

· Communication Transmit trigger

Details on how the upper layer trigger is provided is up to RAN5 discussion.

4. Test case description

In this section, we describe the proposed RRM test for D2D communication.
4.1. Test 1: Initiate / Cease of SLSS + Transmit Timing 
(In-coverage)
Applicability: This test is applicable for UEs supporting D2D communication.
Test Purpose: To verify the requirements in sub-clause 8.10.2.2 on evaluation time for initiate/cease of SLSS transmissions and in sub-clause 7.16.2.1.1.1 on transmission timing in C-DRX state. This also verifies the UE functionality in sub-clause 4.5.2.3 for IDLE state. 
Test Scenario: In the test scenario, the ProSe capable UE is triggered by upper layers for D2D Communication Transmit. The UE is configured with C-DRX. Communication resources are provided in SIB18 such that the UE is participating in Mode 2 communications with networkControlledSyncTx IE is not configured. The UE is transmitting SA and Data every SA period.

The UE may optionally be assigned with non-zero TA (0 < NTA < 70us) during the connection setup phase before configuring C-DRX.
The test consists of three consecutive time periods, with time duration of T1, T2, and T3, respectively. 
· During T1, the RSRP of the serving cell is at least [X]dB above syncTxThresIC, wherein the [X]dB corresponds to the absolute RSRP accuracy requirements (e.g., 4.5dB for normal conditions with Io < -70dBm [TS36.133]). 
· During T2, the RSRP of the serving cell is lowered to be [X] dB below the syncTxThresIC and the UE is expected to start SLSS transmissions. In the middle of T2, the downlink timing is also adjusted by +32(TS.
· During T3, the RSRP of the serving cell is changed back to be [X]dB above syncTxThresIC and the UE is expected to stop SLSS transmissions.
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Figure 1: Illustration of Test 1 scenario
	Parameter
	Unit
	Value
	Comment

	Initial condition
	
	UE announcing D2D communications; 
No SLSS transmissions
	

	T2 end condition
	
	UE announcing D2D communications; 
SLSS transmissions
	

	Final condition
	
	UE announcing D2D communications; 
No SLSS transmissions
	

	D2D Trigger
	
	D2D Communication Transmit
	

	C-DRX configuration
	
	As specified in R4-151867
	

	networkControlledSyncTx
	
	Not configured
	In SIB19

	syncTxThresIC
	dBm/15 kHz
	-82
	In SIB19

	Noc
	dBm/15 kHz
	-98
	

	RSRP
	dBm/15 kHz
	T1
	T2
	T3
	

	
	
	-86.5
	-77.5
	-86.5
	

	Propagation condition
	
	AWGN
	

	T1
	s
	20.48
	Note 1

	T2
	s
	20.48
	Note 1

	T3
	s
	20.48
	Note 1

	Note 1: Assuming DRX cycle of 2.56sec with SA period of 40ms.


Test Requirements:

The initiate/cease SLSS transmission delay is defined as the time from the beginning of T2/T3 to time the UE starts/stops SLSS transmission. Thus the initiate/cease SLSS transmission delay includes the evaluation time for initiate/cease of SLSS transmission (Tevaluate,SLSS) and the maximum delay to the next available SLSS  resource. 

The initiate/cease SLSS transmission delay shall be less than [(6) * DRX cycle + SLSS period]. 
The rate of correct initiate/cease SLSS transmission delay observed during repeated tests shall be at least 90% (since % correctness for absolute RSRP accuracy requirements is 90%).
During T2, after the UE has initiated SLSS transmissions, the following sequence of events shall be used to verify that the transmit timing requirements are met.

· The test system shall verify the transmit timing of SLSS is within ±12×TS with respect to the first detected path (in time) of the corresponding downlink frame of the PCell.
· In the middle of T2, the test system adjusts the downlink transmit timing of the cell by +32(TS. The transmit timing of the SLSS transmission is not verified in that SLSS period (i.e., 40ms ahead of the time when adjustment is done). 
· After the timing adjustment of PCell downlink transmit timing, the test system shall verify that the SLSS transmit timing stays within ±12×TS with respect to the first detected path (in time) of the corresponding downlink frame of the PCell.
4.2. Test 2: Interruptions due to D2D Communication configuration
Applicability: This test is applicable for UEs supporting D2D communication.
Test Purpose: To verify the requirements in sub-clauses 7.16.3.2 on the interruptions to WAN due to D2D Communication configuration. The UE is in Idle in the start, and transitions to Connected state during the test.
Test Scenario: In the test scenario, the ProSe UE is triggered by upper layers to receiver D2D communications. Communication resources are provided in SIB18 and that the UE is participating in Mode 2 communications (reception only) at the start of the test. 

The test consists of three consecutive time periods, with time duration of T1, T2, and T3, respectively. 

· During T1, the UE is in Idle and receiving D2D communications on the resources announced by the serving cell in SIB18. 
· During T2, the UE is sent to Connected mode with DRX OFF. When the UE transitions from Idle to Connected state, it is expected to send SidelinkUEInformation to indicate the interest in Communciation. The PCell will send the RRC reconfiguration message with SL-CommConfig (setup) message. The UE is allowed for one subframe interruption (per sub-clause 7.16.3.2) during this RRC reconfiguration procedure.
· During T3, the UE is scheduled on the DL with the allocation as specified in similar tests in TS36.133. T3 starts after the test system receives the RRC reconfiguration setup complete acknowledgement from the UE. The UE is not allowed to interrupt WAN reception during T3 and shall prioritize WAN Tx over D2D. 
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Figure 2: Illustration of Test 2 scenario
	Parameter
	Unit
	Value
	Comment

	D2D Trigger
	
	D2D Communication Recieve
	

	UE RRC state
	
	T1
	T2
	T3
	

	
	
	Idle
	Connected (DRX OFF)
	

	Idle configuration (during T1)
	
	As specified in R4-151867
	

	PDSCH parameters (during T3)
	
	DL Reference Measurement Channel R.3 FDD
	As specified in clause A.3.1.1.1

	PCFICH/PDCCH/PHICH parameters (during T3)
	
	DL Reference Measurement Channel R.6 FDD
	As specified in clause A.3.1.2.1
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	dB
	16
	

	RSRP
	 dBm/15 kHz
	-82
	Implied

	Noc
	dBm/15 kHz
	-98
	

	Propagation condition
	
	AWGN
	

	T1
	s
	5.12
	Note 1

	T2
	s
	Up to receiving RRC reconfiguration setup complete from the UE
	

	T3
	s
	5
	For SA period of 40ms

	Note 1: Assuming Paging cycle of 2.56sec with SA period of 40ms.


Test Requirements:
The UE shall be in Idle state in T1, and should be sent to Connected state at the start of T2 by paging the UE. The UE is expected to send SidelinkUEInformation indicating commRxInterestedFreq. The test system should send RRC reconfiguration message in response to receiving SidelinkUEInformation, and shall wait for the UE to respond with RRC reconfiguration complete message to transition to T3.
The UE shall be scheduled on PCell continuously throughout T3.
The test system will verify that no more than 2 ACK/NACKs are missed during T2.

The test system will verify that no ACK/NACKs are missed during T3.
4.3. Test 3: Initiate / Cease of SLSS + Transmit Timing 
(In any cell selection state)
Applicability: This test is applicable for UEs supporting D2D communications, preauthorized for OOC operation and preconfigured with the required RRC parameters.

Test Purpose: To verify the requirements in sub-clause 11.3.2 on evaluation time for initiate/cease of SLSS transmissions and in sub-clause 11.2.2 on transmission timing in Any Cell Selection state. 

Test Scenario: In the test scenario, the ProSe capable UE is triggered by upper layers for D2D Communication Transmit. The ProSe UE is then sent out-of-coverage (no cell is present on the ProSe carrier). The test system emulates a SyncRef UE that is transmitting synchronization reference signals (SLSS/PSBCH) every SLSS period. Before the start of the test, the ProSe UE is expected to synchronize to the SyncRef UE. Communication resources are preconfigured and that the UE is participating in Mode 2 communications. The UE is transmitting SA and Data every SA period using timing / frequency derived from the SyncRef UE.
The test consists of three consecutive time periods, with time duration of T1, T2, and T3, respectively. 

· During T1, the S-RSRP of the SyncRef UE is at least [X]dB above syncTxThreshOOC, wherein the [X]dB corresponds to the absolute RSRP accuracy requirements (e.g., 4.5dB for normal conditions with Io < -70dBm [TS36.133]). 
· During T2, the S-RSRP of the SyncRef UE is lowered to be [X] dB below the syncTxThreshOOC and the UE is expected to start SLSS transmissions. In the middle of T2, the SyncRef UE timing is also adjusted by +24(TS.
· During T3, the S-RSRP of the SyncRef UE is changed back to be [X]dB above syncTxThreshOOC and the UE is expected to stop SLSS transmissions.
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Figure 1: Illustration of Test 3 scenario
	Parameter
	Unit
	Value
	Comment

	Initial condition
	
	UE announcing D2D communications; 
No SLSS transmissions
	

	T2 end condition
	
	UE announcing D2D communications; 
SLSS transmissions
	

	Final condition
	
	UE announcing D2D communications; 
No SLSS transmissions
	

	D2D Trigger
	
	D2D Communication Transmit
	

	SyncRef UE’s SLSSID
	
	0
	

	SyncRef UE’s inCoverage
	
	TRUE
	

	syncRefMinHyst
	dB
	0 (dB0)
	Pre-configured

	filterCoefficient
	
	fc0
	Pre-configured

	syncTxThreshOOC
	dBm/15 kHz
	-82
	Pre-configured

	Noc
	dBm/15 kHz
	-98
	

	SynchRef UE S-RSRP
	dBm/15 kHz
	T1
	T2
	T3
	

	
	
	-86.5
	-77.5
	-86.5
	

	Propagation condition
	
	AWGN
	

	T1
	s
	5
	Note 1

	T2
	s
	5
	Note 1

	T3
	s
	5
	Note 1

	Note 1: Assuming SA period of 40ms.


Test Requirements:

The initiate/cease SLSS transmission delay is defined as the time from the beginning of T2/T3 to time the UE starts/stops SLSS transmission. Thus the initiate/cease SLSS transmission delay includes the evaluation time for initiate/cease of SLSS transmission (Tevaluate,SLSS) and the maximum delay to the next available SLSS  resource. 

The initiate/cease SLSS transmission delay shall be less than [0.8 + SLSS period]. 

The rate of correct initiate/cease SLSS transmission delay observed during repeated tests shall be at least 90% (since % correctness for absolute S-RSRP accuracy requirements is 90%).

During T2, after the UE has initiated SLSS transmissions, the following sequence of events shall be used to verify that the transmit timing requirements are met.

· The test system shall verify the transmit timing of SLSS is within ±12×TS with respect to the first detected path (in time) of the corresponding SyncRef UE SLSS reference.
· In the middle of T2, the test system adjusts the SyncRef UE timing by +24(TS. The transmit timing of the SLSS transmissions from the test UE is not verified in that SLSS period (i.e., 40ms ahead of the time when adjustment is done). 
· After the timing adjustment of SyncRef UE, the test system shall verify that the SLSS transmit timing stays within ±12×TS with respect to the first detected path (in time) of the corresponding SyncRef UE SLSS reference.
4.4. Test 4: SyncRef UE selection/reselection + eNB identification 
(In any cell selection state)
Applicability: This test is applicable for UEs supporting D2D communications and preauthorized for OOC operation and preconfigured with the required RRC parameters.

Test Purpose: To verify the requirements in sub-clause 11.5.2.2 on SyncRef UE selection/reselection and in sub-clause 11.4.2.2 on cell identification delay on the DL frequency associated with ProSe frequency in Any Cell Selection state. 

Test Scenario: In the test scenario, the ProSe capable UE is triggered by upper layers for D2D Communication Transmit. The ProSe UE is then sent out-of-coverage (no cell is present on the ProSe carrier). 
The test system simulates SyncRef UE1 and SyncRef UE2 and the eNodeB that is switched on at different times during the test (as described below). Priority order of the reference is: eNodeB > SyncRef UE 2 > SyncRef UE1. The ProSe UE is expected to reselect to the higher priority synchronization sources as they become detectable. The parameter syncTxThreshOOC is set as +infinity, and the selected SyncRef UE is checked using the SLSSID used by the ProSe UE for its SLSS transmissions.

Before the start of the test, the ProSe UE is expected to synchronize to SyncRef UE1. The ProSe UE will be transmitting SA and Data every SA period and SLSS using timing / frequency derived from the SyncRef UE 1.

The test consists of three consecutive time periods, with time duration of T1, T2, and T3, respectively. 

· During T1, SynchRef UE1 is ON, SyncRef UE2 is OFF, and eNodeB is OFF, and the ProSe UE is synchronized to SynchRef UE1.

· During T2, SynchRef UE2 becomes detectable. Since SyncRef UE2 has a higher priority than SyncRef UE1, the ProSe UE is expected to change its reference synchronization from SynchRef UE1 to SynchRef UE2. This will be reflected in the SLSS transmissions by the ProSe UE

·  During T3, eNodeB on the DL channel associated with the preconfigured ProSe carrier becomes detectable. The ProSe UE is then expected to acquire the eNodeB and initiate the cell attach procedure.
	Parameter
	Unit
	Value
	Comment

	Initial condition
	
	UE synchronized to SyncRef UE 1
UE SLSS ID = SyncRef UE 1 SLSS ID
	

	T2 end condition
	
	UE synchronized to SyncRef UE 2
UE SLSS ID = SyncRef UE 2 SLSS ID, in-coverage = ‘0’
	

	Final condition
	
	UE synchronized to eNodeB and send PRACH for attach procedure
	

	D2D Trigger
	
	D2D Communication Transmit
	

	SyncRef UE’s SLSSID
	
	SyncRef UE 1
	SyncRef UE 2
	

	
	
	168+30
	30
	

	SyncRef UE’s in-Coverage in MIB-SL
	
	SyncRef UE 1
	SyncRef UE 2
	

	
	
	FALSE
	TRUE
	

	SyncRef UE 1 S-RSRP
	dBm/15 kHz
	T1
	T2
	T3
	

	
	
	-82
	-82
	-82
	

	SyncRef UE 2 S-RSRP
	dBm/15 kHz
	T1
	T2
	T3
	

	
	
	-inf
	-85
	-85
	

	eNodeB RSRP
	dBm/15 kHz
	T1
	T2
	T3
	

	
	
	-inf
	-inf
	-82
	

	Timing offset
	ms
	SyncRef UE 1
	SyncRef UE 2
	

	
	
	0
	3ms
	

	Frequency offset
	ppm
	SyncRef UE 1
	SyncRef UE 2
	

	
	
	0
	5 ppm
	

	syncRefMinHyst
	dB
	0 (dB0)
	Pre-configured

	syncRefDiffHyst
	dB
	0 (dB0)
	Pre-configured

	filterCoefficient
	
	fc0
	Pre-configured

	syncTxThreshOOC
	dBm/15 kHz
	+infinity
	Pre-configured

	Noc
	dBm/15 kHz
	-98
	

	Propagation condition
	
	AWGN
	

	T1
	s
	5
	Note 1

	T2
	s
	30
	Note 1

	T3
	s
	20
	Note 1

	Note 1: Assuming SA period of 40ms.


Test Requirements:

The SyncRef UE selection/reselection delay is defined as the time from the beginning of T2 to the time UE is synchronized to the higher priority SyncRef UE (SyncRef UE 2) and changes it transmission timing and SLSS ID. The SyncRef UE selection/reselection delay can be expressed as:


SyncRef UE selection/reselection delay = Tdetect,SyncRef UE + Tevaluate,SLSS + delay to next SLSS period (<0.4)

Where

· Tdetect,SyncRef UE = 20sec (as specified in sub-clause 11.5.2.2)

· Tevaluate,SLSS = 0.8 (as specified in sub-clause 11.3.2)

The cell reselection delay to a newly detectable cell on the DL channel associated with the preconfigured ProSe carrier is defined as the time from the beginning of T3 to the time UE camps on the cell and starts to send preambles on the PRACH for sending the RRC CONNECTION REQUEST.
The cell reselection delay can be expressed as Tbasic_identify_OoC_ProSe Tx_ON + TSI, where
· Tbasic_identify_OoC_ProSe Tx_ON = 6.4sec as specified in sub-clause 11.4.2.2

· TSI = Maximum repetition period of relevant system info blocks that needs to be received by the UE to camp on a cell; 1280 ms is assumed in this test case
The test system will verify that the SLSS ID chosen by the ProSe UE changes from 168+30 (with in-coverage = FALSE) to 30 (with in-coverage = FALSE) in less than [20 + 0.8 + 0.04]sec from start of T2.

The rate of correct SyncRef UE reselection observed during repeated tests shall be at least 90%.

The test system will verify that the ProSe UE does not drop/delay more than 2% of its SLSS transmissions during the duration of T1 and T2.

The test system will verify that the cell reselection delay to a newly detectable cell on the DL channel associated with the preconfigured ProSe carrier should be less than 7.68sec (and rounded to 8sec).
The rate of correct cell reselection observed during repeated tests shall be at least 90%.
5. Conclusions

In this contribution, we discussed the RRM tests for D2D Communication. The following proposals/observations are made:

Proposal 1: RAN4 to consider the following RRM test cases for D2D communication.
Table 2: RRM test cases for D2D communication (FDD bands)

	Test #
	Related Sub-clause
	Test purpose

	Test 1
	8.10.2.2,
7.16.2.1.1.1
	Verify Initiation/Cease of SLSS transmissions in C-DRX

Verify Transmit timing for D2D communication in C-DRX

	Test 2
	7.16.3.2
	Verify WAN interruptions due Communication in CONNECTED. Also verifies no impact to WAN Rx due to communication, beyond the allowed interruptions.

	Test 3
	11.3.2, 11.2.2
	Verify Initiate / Cease of SLSS transmissions for Any Cell Selection State

Verify Transmit timing for D2D communication in Any Cell Selection State

	Test 4
	11.5.2.2, 11.4.2.2
	Verify SyncRef UE selection/reselection requirements for Any Cell Selection State

Verify eNB detection delay when doing ProSe in Any Cell Selection state.


(General Considerations)
Observation 1: Idle and C-DRX configurations are discussed in our companion paper R4- 151867.
Observation 2: RAN4 can assume that the following upper layer triggers can be provided for the D2D performance tests (e.g., by test loop function). UE behavior is as per normal operation, as specified in Table 3:

· Communication Receive trigger

· Communication Transmit trigger

6. References
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