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1. Introduction

In RAN4 #78bis and #79, we agreed the eD2D RRM test case list as captured in the WFs R4-162718 and R4-164761. In this meeting, we provide a CR to implement those agreements in a companion contribution R4-166249.
In this paper, we summarize the agreed eD2D RRM tests, refer the change in the proposed CR to address the agreed test, and provide discussion on some selected aspects of the test to aid the review of the proposed CR. 
2. Agreed RRM test cases
In the Table below, we summarize the agreed test case list for eD2D. Note that the test case number is changed from the WFs in R4-162718, and rather aligned with the section ordering in the proposed CR [3].
Table 1: Agreed test case list for eD2D RRM
	Test 1
	Interruptions due to discovery on Pcell with discovery period less than 320ms

	To verify
	· Interruptions during discovery (7.16.3.3)

	Configuration
	RRC-C, FDD, AWGN, Discovery Rx trigger

	Proposed change in CR[3]
	Change 2

	Test 2
	Interruptions due to discovery with  Pcell+SCell configured for the UE

	To verify
	· Interruptions during discovery (7.16.3.3)

	Configuration
	RRC-C, FDD-FDD (PCell+SCell), Discovery on PCell UL, AWGN, Discovery Rx trigger

	Proposed change in CR[3]
	Change 3

	Test 3
	Cell reselection and timing accuracy for discovery Tx on non-serving frequency

	To verify
	· Cell reselection for discovery Tx on non-serving cell (7.16.4)

· Timing accuracy requirements for discovery Tx on non-serving cell (7.16.2.1.2)

	Configuration
	RRC-C DRX, FDD-FDD, AWGN, Discovery Tx trigger

	Proposed change in CR[3]
	Change 4

	Test 4
	Interruptions due to discovery reception on non-serving frequency

	To verify
	· Interruptions during discovery with Gaps (non-serving) (7.16.3.4)

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

	Configuration
	RRC-C, FDD-FDD, AWGN, Discovery Rx trigger

	Proposed change in CR[3]
	Change 5

	Test 5
	Interruptions due to discovery transmission on non-serving frequency

	To verify
	· Interruptions during discovery with Gaps (non-serving) (7.16.3.4)

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

	Configuration
	RRC-C, FDD-FDD, AWGN, Discovery Tx trigger

	Proposed change in CR[3]
	Change 6

	Test 6
	Interruptions due to communication on non-serving carrier

	To verify
	· Interruptions during communication on non-serving carrier (7.16.3.5)

	Configuration
	RRC-C, FDD-FDD, AWGN, Communication Rx trigger, Serving cell not broadcasting SIB18

	Proposed change in CR[3]
	Change 7

	Test 7
	Selection/Reselection of Relay UE

	To verify
	· Selection/Reselection of Relay UE (Idle/Connected/OOC) (7.16.5, 11.7)

	Configuration
	RRC-C DRX, Note no additionally test for OOC, FDD, AWGN, No trigger (signaling test)

	Proposed change in CR[3]
	Change 8


Observation 1: Table 1 summarizes the agreed RRM test cases and the corresponding changes in the CR R4-166249 to add those test cases to the specification.

3. Discussion on test setup and parameters

In this section, we provide a discussion on some selected aspects of each of the agreed RRM tests, in particular, related to the proposed test setup or test parameters in the CR R4-166249.
3.1. Test 1: Interruptions due to discovery on Pcell with discovery period less than 320ms
The test setup merely follows the existing Rel-12 test on interruptions during ProSe Direct Discovery in clause A.7.5.3 in TS 36.133. The only change is due to new resource pool configuration to allow for 40ms (less than 320ms) discovery period. The new resource pool (PS discovery pool) is added in Change 1 in the CR [3] as Configuration #4. 
3.2. Test 2: Interruptions due to discovery with Pcell + SCell configured for the UE
Similar to test 1, the test setup also follows the existing Rel-12 test on interruption during ProSe Direct Discovery in clause A.7.5.3. The additional change for this test is to simply configure the UE with one additional SCell, and the interruptions are checked on both SCell and PCell by continuous PDSCH allocations on 
3.3. Test 3: Cell reselection and timing accuracy for discovery Tx on non-serving frequency

Similar to the requirements, the test setup is similar to cell reselection test – with the difference that cell reselection here is occurring on a non-serving frequency among non-serving cells. The SNR/RSRP of the non-serving cells (Cell 2 and Cell 3 in the cells) are adopted from the legacy cell reselection test in clause A.4.2.1 in TS 36.133.
Further, for this test, a new resource pool information is added as Configuration #5 in Change 1 in the CR [3] for inter-frequency discovery. Note that the parameters used for cell selection and cell reselection are also set the same as the legacy cell reselection test in clause A.4.2.1 in TS 36.133.
Table 2: Expert from the resource pool configuration for Discovery on non-serving related to cell selection/reselection on the non-serving cell.

	discCellSelectionInfo
	q-RxLevMin
	-70 
(-140dBm)

	
	q-RxLevMinOffset
	not present

	
	q-Hyst
	dB0

	
	q-RxLevMinReselection
	-70 
(-140dBm)

	
	t-ReselectionEUTRA
	0


3.4. Test 4: Interruptions due to discovery reception on non-serving frequency
The test setup for this test is simple and follows similar to Test 3, albeit with only one non-serving cell (as reselection between non-serving cells is not required in this test purpose).
One unique aspect for this test is that the UE behaviour with respect to discovery reception gaps cannot be determined prior to start of the test. There is no static signalling from the UE that indicates whether the UE needs discovery reception gaps or not. It is only via dynamic signalling (part of SidelinkUEInformation) that the SS knows about the discovery Gap request. 
Due to the issue above, the test requirements are based on the dynamic signalling from the UE on discovery Rx gaps:
· If no discovery Rx gaps are requested, then the requirements of clause 7.16.3.3 will apply
· If discovery Rx gaps are requested, then the requirements of clause 7.16.3.4 will apply.

Another aspect that was discussed in prior meetings was if the test requirements with discovery Rx gaps are such that it covers all possible UE implementations – i.e. shared Rx chain and spare Rx chain. The requested Rx gaps will differ based on UE implementations, however, we note that the existing test setup and requirements are such that the allowed interruptions are checked precisely independent on the UE implementation. This is shown in Figure 1 and Figure 2 for the case of spare receiver and shared receiver, respectively. As seen from the figure, the ACK/NACK subrames marked as [x] are the ones where interruption is allowed. While the subframes are different based on the requested Rx Gaps (or UE implementation), the test requirements are proposed such that the interruption subframe is tested exactly.
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Figure 1: Illustrative example of interruptions that will be tested for UE with spare receiver chain for discovery reception on non-serving frequency.
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Figure 2: Illustrative example of interruptions that will be tested for UE with shared receiver chain for discovery reception on non-serving frequency.

3.5. Test 5: Interruptions due to discovery transmission on non-serving frequency
In the past meetings, this test was discussed in quite detail. The proposed test setup and requirements is based on offline discussions during RAN 4#79, and allows for testing all the allowed interruption subframes along with the location of the interruptions. 
The test setup is done as follows. On the serving cell, the UE is continuously scheduled on DL and the SS is monitoring the received ACK/NACKs from the UE. On the non-serving cell, the UE is configured for discovery transmission only. Further, we wanted the UE to not ask for reception gaps for synchronization and discovery reception. This is because if discovery reception gaps are requested, it will not allow us to isolate the interruptions before and after the discovery transmission on non-serving cell. Hence in the test setup, the following modifications were made:
· No Rx resource pool and Rx gap is configured

	discResourcesNonPS/
discRxResourcesInterFreq
	
	Not configured

	discRxGapConfig
	
	Not configured


· For timing reference to use for discovery transmissions is set as PCell

	discConfigOther/

refCarrierCommon
	
	pCell


With these changes, the UE is expected to only request for Tx Gaps (if needed) and the interruption number and locations are then checked by observing the subframe used for discovery transmissions. The SS is hence required to monitor for the discovery transmission from the UE, and then check the missed ACK/NACK locations w.r.t. the subframe used for discovery transmission. 
3.6. Test 6: Interruptions due to communication on non-serving carrier
The requirements being tests (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. The proposed test setup achieves this 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 is put in RRC connected and scheduled continuously on DL. The missed ACK/NACK are then be verified as required.

3.7. Test 7: Selection/Reselection of Relay UE
The test setup follows the principle depicted in Figure 3.

The test setup requires both discovery and communication resource pools to be configured. The resource pools are modified such that there is no collision in the discovery and communication subframes. Further, the number of retransmission for discovery is set as 3 since the accuracy requirements for SD-RSRP are defined for that case. 
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Figure 3: Illustration of test setup for selection/reselection of Relay UE test

4. Conclusions
In this paper, we summarize the agreed eD2D RRM tests and provide discussion on some selected aspects of the test to aid the review of the proposed CR in [3].
Observation 1: Table 1 summarizes the agreed RRM test cases and the corresponding changes in the CR R4-166249 to add those test cases to the specification.
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