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1. Introduction

In RAN4 #78, we completed the RRM core requirements for eD2D WI. In our companion paper R4-161802, we have proposed the list of RRM test cases. In this contribution, we provide a further discussion on the proposed test cases.

The paper is organized as follows:

· Section 2 provides an overview of the core requirements, proposed test cases, and the test coverage.

· Section 3 details the proposed RRM tests.

2. RRM test cases for eD2D [R4-161802]
For eD2D, the following core requirements were introduced in RAN4 #78:
Table 1: RRM core requirements for eD2D features
	eD2D feature
	Requirement
	Subclause

	Inter-frequency Discovery Tx
	Transmit accuracy with discovery Tx on SCell/non-serving cell
	7.16.2.1.2

	
	Cell reselection for discovery on non-serving frequency
	7.16.4

	
	Interruptions during discovery with Gaps (serving/non-serving)
	7.16.3.4

	Multicarrier operation
	Interruptions during discovery on non-serving carrier without Gaps
	7.16.3.3

	
	Interruptions during communication on non-serving carrier
	7.16.3.5

	UE-NW relays
	Selection/Reselection of Relay UE (Idle/Connected/OOC)
	7.16.5, 11.7

	OOC Discovery
	OOC synch requirements (same as R12 OOC communication)
	11


To verify the RRM core requirements in Table 1, the list of test cases (including the test coverage for the core requirements) is proposed in our companion paper R4-161802 and summarized here in Table 2.
Table 2: Proposed RRM test cases and test coverage [R4-161802]
	eD2D RRM core Requirement
	Test 1

(FDD)
	Test 2

(FDD)
	Test 3

(FDD)
	Test 4

(FDD)

	Transmit accuracy with discovery Tx on SCell/non-serving cell
	X
	
	
	

	Cell reselection for discovery on non-serving frequency
	X
	
	
	

	Interruptions during discovery with Gaps (serving/non-serving)
	
	X
	
	

	Interruptions during discovery on non-serving carrier without Gaps
	
	X
	
	

	Interruptions during communication on non-serving carrier
	
	
	X
	

	Selection/Reselection of Relay UE (Idle/Connected/OOC)
	
	
	
	X

	OOC synch requirements (same as R12 OOC communication)
	N/A (covered by Rel-12 RRM tests)


3. Test case description

3.1. Test 1: Discovery Tx on non-serving frequency

Applicability: This test is applicable for UEs that indicate the support of inter-freq discovery Tx (discInterFreqTx).
Test Purpose: To verify the requirements in sub-clauses 7.16.4 and 7.16.2.1.2:

· Cell reselection for discovery on non-serving frequency (7.16.4)
· Transmit accuracy with discovery Tx on non-serving frequency (7.16.2.1.2)
Discussion/Idea:

The rationale for having a single test to verify the two requirements (cell reselection and timing accuracy on non-serving discovery frequency) is as follows. To verify cell reselection requirements for discovery on non-serving frequency, we have to look at the timing of the discovery transmission. Thus the test requirement for cell reselection will entail the SS to check that the UE changes the timing of its discovery transmission to the better ranked cell, i.e., cell downlink timing ± timing accuracy, and hence verifies the timing accuracy requirements alongside.

Test Setup: In this test scenario, the ProSe UE is triggered by the test loop function or the upper layers to transmit D2D Discovery. SIB19 of the serving cell provides only the discovery resources for the non-serving discovery frequency.
The UE is in RRC_Connected DRX during the discovery occasions (similar to Rel-12). 
The test consists of one active serving cell (cell 1) on frequency f1, and two active non-serving cells (cell 2 and cell3 ) on non-serving discovery frequency f2.The test consists of three successive time periods, with time duration of T1, T2, and T3, respectively.

The serving cell (cell 1 on f1) is ON during the entire test duration (T1, T2, T3) without any changes to RSRP.

During T1, only one of the non-serving cell (cell 2 on f2) are active. The UE is supposed to be following the timing of cell 2 for its discovery transmissions. 
During T2, cell 3 on the non-serving discovery frequency (f2) is also turned ON and is configured to be better ranked than cell 2. The UE is expected to reselect to cell 3 for discovery transmit timing. The time to reselect is (1 discovery period + Tdetect,EUTRAN_ProSe_Intra), wherein the additional one discovery period is to account for the worst-case when cell 3 is turned ON right after then end of the discovery occasion.
During T3, RSRP of cell 2 is increased so that it becomes better ranked than cell 3. The UE is supposed to reselect back to cell 2 and follow its timing for discovery transmissions. The time to reselect is (1 discovery period + Tevaluate, E-UTRAN_ProSe_Intra).
Table 3: Test parameters for Test 1

	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1, 2
	1 is serving frequency

2 is non-serving frequency

	Channel Bandwidth (BWchannel)
	MHz
	5
	Same as Rel-12

	Active cells
	
	Cell 1, Cell 2, Cell 3

	E-UTRA FDD Cell1 on RF channel number 1
E-UTRA FDD Cell2 and Cell3 on RF channel number 2

	CP length of Cell 1, Cell 2, Cell 3
	
	Normal
	

	drx-Configuration
	
	DRX_P1
	[TS 36.133, A.3.12.2-1]

	ProSe Direct Discovery configuration
	
	[Details TBD]
	Only inter-frequency discovery resources on RF channel #2 provided in SIB19

	discTxRefCarrierCommon
	
	Not configured
	Use serving cell on the discovery carrier frequency for synchronization

	Noc
	dBm/15 kHz
	-98
	

	Cell 1 RSRP
	dBm/15 kHz
	T1
	T2
	T3
	On RF channel # 1 (serving)

	
	
	-82
	

	Cell 1 
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	dB
	T1
	T2
	T3
	

	
	
	16
	

	Cell 2 RSRP
	dBm/15 kHz
	T1
	T2
	T3
	On RF channel #2 
(non-serving)

	
	
	-82
	-85
	-85
	

	Cell 2 
[image: image2.wmf]ot

s

I

Ê


	dB
	T1
	T2
	T3
	

	
	
	16
	-3.11
	2.79
	

	Cell 3 RSRP
	dBm/15 kHz
	T1
	T2
	T3
	On RF channel #2 
(non-serving)

	
	
	-inf
	-82
	-82
	

	Cell 3 
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	dB
	T1
	T2
	T3
	

	
	
	-inf
	2.79
	-3.11
	

	Time offset between cell 2 and cell 3
	us
	2
	

	T1
	Discovery periods
	5
	For discovery period of 320ms

	T2
	Discovery periods
	42
	For discovery period of 320ms

	T3
	Discovery periods
	14
	For discovery period of 320ms


Test Requirement: 
The test system shall verify the cell reselection delay and transmit timing accuracy requirements for Discovery transmissions on non-serving frequency.
During T1, the test system shall verify that the transmit timing offset of discovery transmission on f2 are within ± 12×TS with respect to the first detected path (in time) of the corresponding downlink frame of cell 2.

During T2, the UE is expected to reselect to cell 3 for discovery timing synchronization after cell reselection delay to a newly detectable cell from start of T2. The cell reselection delay to a newly detectable cell shall be (1 discovery period + Tdetect,EUTRAN_ProSe_Intra).
After the period of cell reselection delay to a newly detectable cell from the start of T2, the test system shall verify that the transmit timing offset of discovery transmission on f2 are within ± 12×TS with respect to the first detected path (in time) of the corresponding downlink frame of cell 3. 

During T3, the UE is expected to reselect back to cell 2 for discovery timing synchronization after cell reselection delay to an already detected cell from start of T3. The cell reselection delay to an already detected cell shall be (1 discovery period + Tevaluate, E-UTRAN_ProSe_Intra).
After the period of cell reselection delay to a newly detectable cell from the start of T3, the test system shall verify that the transmit timing offset of discovery transmission on f2 are within ± 12×TS with respect to the first detected path (in time) of the corresponding downlink frame of cell 2. 

In summary, the main idea of Test 1 is captured using the following observations:
Observation 1: Test 1 (discovery Tx on non-serving frequency) can be used to verify the core requirements:
· Cell reselection on non-serving frequency (7.16.4)
· Timing accuracy requirements when non-serving cell is used for discovery transmission timing (7.16.2.1.2)
Observation 2: Test 1 can be setup similar to legacy cell reselection test with the UE in RRC-Connected DRX, and

· One serving cell – unchanged thorough the test
· Two active cells on the non-serving discovery frequency – setup similar to legacy cell reselection test
· Reselection is verified by checking the transmit timing of the discovery transmission, and thereby transmit accuracy requirements are also verified.
3.2. Test 2: Interruptions due to Discovery on non-serving frequency

Applicability: This test is applicable for UEs that indicate the interest in discovery reception on a non-serving frequency in the (dynamic RRC signaling) SLUEInfo message.
Test Purpose: To verify the requirements in sub-clauses 7.16.3.3 and 7.16.3.4 on interruptions with discovery on non-serving frequency:


· Interruptions during discovery on non-serving carrier without Gaps (7.16.3.3)
· Interruptions during discovery with Gaps (7.16.3.4)
Discussion / Idea:
There are three types of UEs that will be tested with this test case:
· Type 1: UEs that do not support inter-frequency discovery reception in RRC connected (with or without gaps)
· Type 2: UEs that support inter-frequency discovery reception in RRC connected, without need for gaps (i.e. has a spare receiver chain)
· Type 3: UEs that support inter-frequency discovery reception in RRC connected, but needs Gaps for the same (note, UEs may/may not have spare tx and/or rx chains for discovery)
There is no (static) capability signaling to distinguish these three UE types. Type 2 and Type 3 UEs can be distinguished based on dynamic signaling from the UE – i.e., whether the UE requests for Gaps or not. Type 1 and Type 2 UEs, however, cannot be distinguished using static/dynamic signaling.

The idea is then to test this for all the three type of UEs with this test:

a.  If the UE does not request for Gaps, the test system can check for the requirements in subclause 7.16.3.3. UE type 1 will pass the test by skipping discovery altogether. Type 2 UEs will pass this test using the allowed interruptions. 

b. If the UE requests for Gaps, then test system can check for the requirements in subclause 7.16.3.4. We note, however, not all requirements can be checked. This is elaborated below.

When Gaps are requested, then depending on the UE implementation and the requested Gaps, it may not be possible to check all the allowed interruptions. This is illustrated using the examples in Figure 1 and Figure 2. Essence of the problem is that since the Gap request is dependent on UE implementation (including whether the UE has a spare/unused receiver chain or whether it is reusing one on the WAN receiver chains for discovery reception), not all interruptions locations can be tested. Moreover this test also requires dynamic 
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Figure 1: Illustrative example of interruptions that can be tested for a UE with spare receiver chain for discovery on non-serving frequency. In this example, UL interruptions due to the three retunes can be tested.
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Figure 2: Illustrative example of interruptions that can be tested for a UE with shared receiver chain. In this example, interruptions due to only one of the three can be tested.
Further, note that this test is limited to the case of discovery reception. For the same reasons as above, it’s difficult to define a test to test the interruptions (on UL and DL) due to discovery transmission on the non-serving frequency with transmission Gaps. Firstly, due to the HD operation between D2D Tx/Rx at the test system, this will need to be a separate test (i.e., the test system cannot transmit dummy discovery traffic at the same time as listing for the discovery transmissions from the test UE). Secondly, the subframe used for discovery transmission will keep changing every discovery period and is not known at the test system. One possible way to test this will be to have periodic CQI reporting scheduled with a low period (2 or 5 subframes) and have D2D Tx on non-serving frequency configured. However, the test configuration will be non-trivial and hence we propose to test only with discovery reception configured for the UE with the limitation that interruptions due to discovery transmission with transmission Gaps will not get verified.
Test Setup: In this test scenario, the ProSe UE is triggered by the test loop function or the upper layers to monitor D2D Discovery. SIB19 of the serving cell provides only the discovery Rx resources for the non-serving discovery frequency.

The test is configured with 1 serving cell on the serving frequency (PCell), and 1 non-serving cell on the non-serving discovery frequency. During the discovery subframes configured on the non-serving frequency, the test system shall emulate discovery traffic (similar to Rel-12) with 12 discovery UEs transmitting per discovery subframe.

The UE is in RRC connected (without DRX). 
The test system shall receive the SLUEInfo message from the UE. This test applies to UEs that indicate the interest in discovery reception for the non-serving frequency (same as that indicated in SIB19) in the SLUEInfo message. Further, depending on UE implementation, the UE may request for discovery reception Gaps for the same. If Gaps are requested, the test system shall grant the Gaps as requested and modify the PDSCH (DL) scheduling for this UE such that it’s not scheduled on the subframes configured as reception Gaps. 

The test shall start after the completion of the RRC reconfiguration is complete following the SLUEInfo message transmission from the UE. The test system shall then constantly scheduled on DL (PDSCH) on the serving cell, apart from any subframes that are configured as discovery gaps.

Table 4: Test parameters for Test 2

	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1, 2
	1 is serving frequency

2 is non-serving frequency

	Channel Bandwidth (BWchannel)
	MHz
	5
	Same as Rel-12

	Active cells
	
	Cell 1, Cell 2

	E-UTRA FDD Cell1 on RF channel number 1
E-UTRA FDD Cell2 on RF channel number 2

	CP length of Cell 1, Cell 2
	
	Normal
	

	drx-Configuration
	
	Not configured
	

	ProSe Direct Discovery configuration
	
	[Details TBD]
	Only inter-frequency discovery Rx resources on RF channel #2 provided in SIB19

	discTxRefCarrierCommon
	
	Not configured
	Use serving cell on the discovery carrier frequency for synchronization

	Noc
	dBm/15 kHz
	-98
	

	Cell 1 RSRP
	dBm/15 kHz
	-82
	On RF channel #1 
(serving)

	Cell 2 RSRP
	dBm/15 kHz
	-82
	On RF channel #2 
(non-serving)

	PDSCH RMC (on Cell 1)
	
	R.5 FDD
Scheduling modified (dynamically) during the test to avoid the subframes configured as Discovery Gaps
	


Test Requirement 
If the UE does not request for discovery Gaps, the test system shall verify that the total number of missed ACK/NACKs on the serving cell are less than [image: image7.png]min (0.5%,

s X 1
— X 100%)



.
If the UE requests for discovery Gaps, the test system shall verify that the missed ACK/NACKs, if any, correspond to locations as specified in subclause 7.16.3.4. [Note exact number and location of the interruptions cannot be statically specified since it depends on discovery Gaps requested by the UE.]
In summary, the main idea of Test 2 is captured using the following observations:

Observation 3: Test 2 (interruptions due to Discovery on non-serving frequency) can be used to verify the core requirements:

· Interruptions during discovery on non-serving carrier without Gaps (7.16.3.3)
· Interruptions during discovery with Gaps (7.16.3.4)

Observation 4: Test 2 will need to be passed by UEs that indicate interest in discovery Rx on the non-serving frequency in SLUEInfo message, and are of three types that are be differentiated based on (static) capability signaling:
· Type 1: UEs that do not support inter-frequency discovery reception in RRC connected (with or without gaps)

· Type 2: UEs that support inter-frequency discovery reception in RRC connected, without need for Gaps

· Type 3: UEs that support inter-frequency discovery reception in RRC connected, but with reception Gaps 
Observation 5: If UE does not request for Gaps (Type 1 or Type 2 UEs), the test system shall verify the requirements of allowed interruptions without Gaps (7.16.3.3).

· Type 1 UEs will pass this test by skipping discovery; while Type 2 UEs will perform discovery reception and are required to meet the interruption requirements.

Observation 6: If UE requests for Gaps (Type 3), the test system shall modify the PDSCH pattern accordingly to scheduling on subframes configured as Gaps and will check for the missed ACK/NACKs.
· Since Gaps depends on UE implementation, not all of the allowed interruptions are guaranteed to get tested.

Observation 7: Test 2 is for discovery reception on non-serving frequency, and does not verify the interruptions due to discovery Tx on non-serving frequency when Gaps are configured. To verify interruptions with discovery Tx, a separate test is required and is non-trivial to setup in our (initial) assessment.
3.3. Test 3: Interruptions during communications on non-serving carrier

Applicability: This test is applicable for UEs that support Communication reception on a band concurrent with WAN on a separate band.
Test Purpose: To verify the requirements in sub-clause 7.16.3.5 for interruptions during Communication on a non-serving carrier.
Discussion/Idea:
The requirements of sub-clause 7.16.3.5 are applicable when the serving cell is not transmitting SIB18, while UE is performing D2D communications on a non-serving carrier. This can be achieved by ensuring that the UE is pre-configured for the non-serving carrier and is out-of-coverage on that carrier in the test. Using test loop mode, the UE can be triggered to perform OOC communication reception on the non-serving carrier. 
On the serving carrier, the UE can be put in RRC connected and scheduled continuously on DL. The missed ACK/NACK can then be verified as required by the specifications.

Test Setup:

On the serving carrier, there is one active cell. The UE is in RRC connected state and is scheduled continuously on DL. The serving cell is not broadcasting SIB18.

The UE is preconfigured and preauthorized for D2D communication operation on the non-serving carrier (as supported concurrent with the serving carrier). There are no active cells on the non-serving carrier (i.e. OOC on the D2D carrier). The test loop function is used to trigger the UE to monitor D2D communication on the pre-configured non-serving carrier.

Test Requirement:

The test system shall verify that the missed ACK/NACK on the serving cell are less than 0.5%.

In summary, the main idea of Test 3 is captured using the following observation:

Observation 8: Test 3 is used to verify the core requirements for interruptions due to communication on non-serving carrier as specified in subclause 7.16.3.5.

Observation 9: Test 3 can be setup by pre-configuring the non-serving carrier for Communication reception (with D2D operation triggered by test loop function), while the serving cell continually schedule the UE on DL.

3.4. Test 4: Selection/Reselection of Relay UE

Applicability: This test is applicable for UEs that both Discovery and Communications, and further support the optional feature of sidelink remote UE operation [TS 36.331].
Test Purpose: To verify the requirements in sub-clauses 7.16.5 (for RRC IDLE/CONNECTED) and 11.7 (for out-of-coverage case) for Selection / Reselection of ProSe relay UE.
The requirement and UE behavior is unchanged in any RRC state – Idle / Connected, or when the UE is out of coverage on the D2D carrier. Hence the UE can be tested in any one of the conditions. We propose to define this test in RRC Connected (with DRX configured) as opposed to OOC for simplicity. 
Discussion/Idea:

This test can be modelled similar to SyncRef UE selection/reselection test in Rel-12 D2D RRM requirements. This was also proposed in R4-160131. The additional detail for Relay UE selection/reselection is for the action taken by the remote UE once it selects/reselects a relay UE. When a remote UE selects/reselects a relay UE, then it initiates an upper layer procedure (PC5 signalling protocol message) to setup the 1-1 communication link with the relay UE [TS 24.334]. For simplicity, we refer to this as Relay Connection Setup message in this paper. 
The relay discovery resource pool is configured with 3 HARQ retransmission in the test. The RSRP of the serving cell is kept below the threshold discThreshHiRemoteUE in the test. 

The test procedure is then illustrated in Figure 3. T1 is determined based on relay selection delay + additional delay before UE can send the relay connection request (one SA period). T2 is event based and ends when the 1-1 connection with the Relay UE 1 is accepted by the Relay UE. T3 is again determined by the measurement delay of the selected relay + relay reselection delay + additional delay before UE can send the relay connection request to the better ranked Relay UE 2. 
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Figure 3: Illustration of the Relay Selection/Reselection test procedure 
Test setup:

The test consists of one serving cell and two Relay UEs. The remote UE under test is in RRC Connected DRX (with configurations similar to Rel-12).
Test loop mode is not required to be activated for this test.
The test system shall ensure that the remote UE under test has transmitted SLUEInfo message and has been configured with the discovery and communications configuration for relay operation prior to the start of the test. 

At the start of the test, Relay UE 1 is turned ON based on the parameters configured in the Table below. The test consists of three successive time periods, with time duration of T1, T2, and T3, respectively.

During T1, SD-RSRP of Relay UE1 exceeds qRxLevMin + minHyst + accuracy requirements. Relay UE 2 is turned OFF (RSRP –inf). The remote UE is expected to select Relay UE 1 and initiate the connection request that is sent using D2D communications.
During T2, the remote UE is expected to complete the connection request with Relay UE 1. The period T2 ends when Relay UE 1 sends the Relay connection accept message to the remote UE.

During T3, the SD-RSRP of Relay UE 1 falls below qRxLevMin while SD-RSRP of Relay UE 2 is increased above qRxLevMin + minHyst + accuracy requirements. The remote UE is expected to reselect to Relay UE 2 and initiate the connection request with Relay UE 2. 
Table 5: Test parameters for Test 4
	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1
	

	Channel Bandwidth (BWchannel)
	MHz
	5 or 10
	Same as Rel-12

	Active cells
	
	Cell 1
	

	Active relay UEs
	
	Relay UE 1, 
Relay UE 2
	

	drx-Configuration
	
	DRX_P1
	[TS 36.133, A.3.12.2-1]

	ProSe Direct Discovery configuration
	
	[Details TBD]
	Relay discovery resource pool configured with 3 retx

	ProSe Direct Communication configuration
	
	[Details TBD]
	

	discThreshHiRemoteUE
	dBm/15 kHz
	-75
	within discConfigRelay IE

	qRxLevMin
	
	-94
	within reselectionInfoRemoteUE

	filterCoefficient
	
	fc0
	

	minHyst
	dB
	3
	

	Noc
	dBm/15 kHz
	-97
	

	Cell 1 RSRP
	dBm/15 kHz
	-84
	

	Relay UE 1 RSRP
	dBm/15 kHz
	T1
	T2
	T3
	

	
	
	-86.5
	-86.5
	-98.5
	

	Relay UE 2 RSRP
	dBm/15 kHz
	T1
	T2
	T3
	

	
	
	-inf
	-inf
	-91
	


Test requirements:

Relay UE selection time is defined as the time from the beginning of time period T1 to the moment when the UE selects the Relay UE 1 and transmits the PC5-SP Relay Connection Request message using Sidelink communications. 
The test system shall verify that the relay UE selection time is less than 16 discovery periods + 1 SA period.

Relay UE reselection time is defined as the time from the beginning of time period T3 to the moment when the UE reselects to Relay UE 2 and transmits the PC5-SP Relay Connection Request message using Sidelink communications.

The test system shall verify that the relay UE reselection time is less than 20 discovery periods + 1 SA period.

In summary, the main idea of Test 4 is captured using the following observations:

Observation 10: Test 4 is to verify the requirements for Relay selection/reselection. The requirements / UE behaviour is the same for in-coverage and out-of-coverage, and hence need to be tested only in any one scenario. 

Observation 11: Test 4 can be setup similar to existing SyncRef UE selection/reselection tests. The action of selection/reselection of Relay UE is verified by observing the initiation of Relay connection request (PC5-SP message) from the remote UE.
4. Conclusions
In this contribution, we provide the details for the proposed RRM tests cases.
(Test 1 – Discovery Tx on non-serving frequency)
Observation 1: Test 1 (discovery Tx on non-serving frequency) can be used to verify the core requirements:

· Cell reselection on non-serving frequency (7.16.4)
· Timing accuracy requirements when non-serving cell is used for discovery transmission timing (7.16.2.1.2)
Observation 2: Test 1 can be setup similar to legacy cell reselection test with the UE in RRC-Connected DRX, and

· One serving cell – unchanged thorough the test
· Two active cells on the non-serving discovery frequency – setup similar to legacy cell reselection test
· Reselection is verified by checking the transmit timing of the discovery transmission, and thereby transmit accuracy requirements are also verified.
(Test 2 – Interruptions due to Discovery on non-serving frequency)
Observation 3: Test 2 (interruptions due to Discovery on non-serving frequency) can be used to verify the core requirements:

· Interruptions during discovery on non-serving carrier without Gaps (7.16.3.3)
· Interruptions during discovery with Gaps (7.16.3.4)

Observation 4: Test 2 will need to be passed by UEs that indicate interest in discovery Rx on the non-serving frequency in SLUEInfo message, and are of three types that are be differentiated based on (static) capability signaling:

· Type 1: UEs that do not support inter-frequency discovery reception in RRC connected (with or without gaps)

· Type 2: UEs that support inter-frequency discovery reception in RRC connected, without need for Gaps

· Type 3: UEs that support inter-frequency discovery reception in RRC connected, but with reception Gaps 
Observation 5: If UE does not request for Gaps (Type 1 or Type 2 UEs), the test system shall verify the requirements of allowed interruptions without Gaps (7.16.3.3).

· Type 1 UEs will pass this test by skipping discovery; while Type 2 UEs will perform discovery reception and are required to meet the interruption requirements.

Observation 6: If UE requests for Gaps (Type 3), the test system shall modify the PDSCH pattern accordingly to scheduling on subframes configured as Gaps and will check for the missed ACK/NACKs.

· Since Gaps depends on UE implementation, not all of the allowed interruptions are guaranteed to get tested.

Observation 7: Test 2 is for discovery reception on non-serving frequency, and does not verify the interruptions due to discovery Tx on non-serving frequency when Gaps are configured. To verify interruptions with discovery Tx, a separate test is required and is non-trivial to setup in our (initial) assessment.

(Test 3 – Interruptions due to Communications on non-serving frequency when serving cell is not broadcasting SIB18)
Observation 8: Test 3 is used to verify the core requirements for interruptions due to communication on non-serving carrier as specified in subclause 7.16.3.5.

Observation 9: Test 3 can be setup by pre-configuring the non-serving carrier for Communication reception (with D2D operation triggered by test loop function), while the serving cell continually schedule the UE on DL.

(Test 4 – Selection / Reselection of Relay UE)
Observation 10: Test 4 is to verify the requirements for Relay selection/reselection. The requirements / UE behaviour is the same for in-coverage and out-of-coverage, and hence need to be tested only in any one scenario. 

Observation 11: Test 4 can be setup similar to existing SyncRef UE selection/reselection tests. The action of selection/reselection of Relay UE is verified by observing the initiation of Relay connection request (PC5-SP message) from the remote UE.
5. References

[1] R4-161802, “eD2D RRM test case list”, Qualcomm, Apr. 2016
[2] R4-160131, “Discussion on the eD2D UE to network relaying RRM requirements”, Intel, Feb. 2016
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