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1. Introduction

In RAN4 #76, the majority of the remaining details of the D2D test cases were decided and the respective CRs were agreed [1-2]. In this contribution we provide the views on the several remaining details of the test cases.
2. Discussion
2.1 D2D Communication test cases coverage

The following D2D communication general tests were agreed to be introduced in the previous meetings:

· Test 1: Single link demodulation test cases for OOC operation scenario
· Test 2: Multiple timing reference tests for in-coverage synchronous and asynchronous operation scenarios
· Test 3: Power imbalance test

· Test 4: Maximum sidelink process test
· Test 5: WAN/D2D concurrency test 

In Table 1 we summarize the test case coverage in terms of the tested physical channels and deployment scenarios.

Table 1. D2D Communication test cases coverage

	
	PSSCH
	PSCCH
	PSBCH
	PDSCH

	Out of coverage
	Test 1
	Test 1
	Test 1
	NA

	In-coverage synchronous
	Tests 2, 3, 4
	Implicitly tested in Test 2
	NA
	Test 5

	In-coverage asynchronous
	Test 2
	Implicitly tested in Test 2
	NA
	NA


It may be seen that the PSCCH performance is explicitly tested in the out of coverage scenario only, while in the in-coverage scenario the performance is tested under high SNR conditions only. To improve the test coverage an additional PSCCH test case for the in-coverage conditions can be considered. Addition of the new test case is not expected to impose any significant work load for the RAN4 because a similar test case is already defined for the PSSCH and RAN4 will need to define the requirements for the PSCCH only.
Proposal #1:
Further discuss whether to introduce a PSCCH demodulation test case for the in-coverage scenario.
2.2 D2D Discovery test cases applicability

The D2D Discovery test cases applicability depends on whether UE supports SLSS or not. In the agreed version of the TS 36.101 specification, the D2D Discovery test case applicability is mentioned for each particular test case. To improve the specification clarity we suggest to introduce to summarize the D2D Discovery test case applicability in a single place. The proposed test case applicability is provided in Table 2 and recommended to be captured in the beginning of TS 36.101 Section 11. The corresponding changes are proposed in the companion draft CR [3].
Table 2. D2D Discovery test case applicability

	
	ProSe Direct Discovery without support of SLSS
	ProSe Direct Discovery with support of SLSS

	FDD
	11.2.1, 11.3.1, 11.5.1
	11.3.1, 11.4.1, 11.5.1

	TDD
	11.2.2, 11.3.2, 11.5.2
	11.2.2, 11.3.2, 11.5.2


Proposal #2:
Capture D2D Discovery test case applicability specified in Table 2 in the TS 36.101
2.3 Power imbalance test cases
In the previous meetings D2D power imbalance test cases were introduced for both D2D Communication and Discovery with the goal to verify in-channel selectivity and dynamic range of D2D Rx UEs. The majority of the test case parameters were agreed, but the exact SNR settings for different UEs were not finalized.

In the last meeting it was agreed that the ICS requirements should be set to -21dBc level. In addition, the high-level procedure to define the SNR settings was agreed:
1. Select SINR2 from simulation results for decoding SNR@70% throughput point

2. Select SNR2 such that SNR2 >> SINR2 (e.g., 5dB higher)

3. Compute SNR1 from the relation: SINR2 = SNR2 – 10*log10(10^((SNR1 + ICS)/10)+1). ICS can be chosen as -22dBc.
Based on the item 3, the SNR level for the Sidelink UE1 can be derived as follows:
SNR1 = 10*log10(10^(SNR2 – SINR2)/10 – 1) – ICS
In our view, the difference between the SNR and SINR levels can be set to be equal to 3 dB and the test point for the Sidelink UE2 can be chosen as follows: 

SNR2 = SINR2 + 3dB

Based on the results in the companion paper [4], we suggest the SNR settings in Table 3 for the D2D Discovery and Communication power imbalance test cases.
Table 3. Power imbalance test case parameters

	
	SNR 1, dB
	SINR 2, dB
	SNR 2, dB

	PSDCH
	21.0
	1.8
	4.8

	PSSCH
	21.0
	-2.9
	0.1


Proposal #3:
Use SNR settings in Table 3 to define the requirements for the D2D power imbalance test cases.
2.4 Test lead time

Based on the RAN4 agreements, for the test cases where UE is expected to synchronize to the SLSS transmitted by another UE, the throughput should be measured after a [TBD amount] of lead time during which the test UE detects and synchronizes to SLSS. The amount of lead time can be derived based on the Sidelink RRM procedures.

For the OOC D2D Communication operation the requirements in the TS 36.133 Section 11.5.2 “Selection/Reselection to intra-frequency SyncRef UE” can be applied:

The UE shall be able to identify newly detectable SyncRef UE within Tdetect,SyncRef UE seconds if SyncRef UE meets the selection / reselection criterion defined in TS 36.331 [2]…

Tdetect,SyncRef UE is defined as 20 seconds at SCH Es/Iot ≥ [-4 dB], provided that the ProSe UE is allowed to drop a maximum of 2% of its ProSe Direct Communication transmissions at the physical layer for the purpose of SyncRef UE selection / reselection. 
As mentioned in [5], “In the demodulation tests, the UE will be closed by the test loop mode for D2D monitoring and can thus search for SyncRef UEs 100% of the time”. Assuming that UE can monitor the SLSS for 100% of time the required time can be estimated as 400ms. As suggested in [5] additional relaxation of the 400ms time budget may be applied due to high SNR settings for the SLSS transmission. In our view the analysis of the exact time budget for the SLSS detection for the defined SNR settings may require additional studies and cannot be set without proper analysis. So, the upper bound 400ms time budget can be used as the lead time for the D2D Communication test cases in the OOC conditions. 

For the in-coverage conditions, similar lead time can be used in application to the D2D Communication. For the D2D Discovery case the lead time can be upper bounded by 10 SLSS processing occasions which are actually required for the D2D Communication. At the same time, assuming that UE is not required to make PSBCH decoding certain relaxation can be done and may be further discussed.
Proposal #4:
Use 400ms lead time for the D2D Communications demodulation test cases.
2.5 Other
There also a few other leftovers which may need further discussion in RAN4 before the completion of the Rel-12 D2D WI performance part:

· Currently the D2D Discovery and Communication test cases were introduced for a limited subset of BWs. Furthermore, the D2D Communication test cases are introduced for the FDD duplexing mode only. In the future the D2D support for other BWs and TDD mode would likely be introduced. RAN4 is recommended to discuss the general approach to handle potential changes to the D2D BWs/Duplexing modes applicability and its impacts on the demodulation requirements.

· The D2D-WAN concurrency test case was introduced for the 10MHz BW only. In our view, to guarantee proper UE implementation the test case needs to be extended for the 5MHz case as well.
· The Rel-13 shadow CRs for D2D Discovery and Communication were not introduced and need to be agreed to align the Rel-12 and Rel-13 specs.

3. Conclusions

In this contribution we have shared our views on the views on the remaining details of D2D UE demodulation test cases. In summary, we make the following proposals:

Proposal #1:
Further discuss whether to introduce a PSCCH demodulation test case for the in-coverage scenarios.
Proposal #2:
Capture D2D Discovery test case applicability specified in Table 2 in the TS 36.101.
Proposal #3:
Use SNR settings in Table 3 to define the requirements for the D2D power imbalance test cases.
Proposal #4:
Use 400ms lead time for the D2D Communications demodulation test cases.
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