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[bookmark: _Ref298777854]Introduction
In this paper, we propose our view on the test case list for eD2D performance requirements and the detail setup for concurrency communication test and concurrency discovery test. 
Discussion on the eD2D performance requirements
In eD2D, RAN1 and RAN2 have defined the following features:
· Multiple carriers support
· L3-Relay
· Discovery of Out of coverage
· Multiple PLMN receiving and some other higher layer optimization 
From demodulation point of view, only multiple carriers support and discovery of out of coverage have performance impact. 
Multiple carrier support
According to current RAN4 RF requirements which are captured in 36.101 [1], E-UTRA ProSe is designed to operate concurrent with E-UTRA uplink/downlink on the operating bands combinations listed in Table 5.5D-2 of 36.101 as shown in Table 1.
[bookmark: _Ref447283877]Table 1: Inter-band E-UTRA ProSe / E-UTRA operating bands 
	E-UTRA ProSe Band Note 1
	E-UTRA band / E-UTRA CA band Note 2

	2
	4

	
	CA_2-4Note 3

	28
	1

	
	CA_1-28Note 3

	NOTE 1:	As specified in Table 5.5D-1
NOTE 2:	As specified in Table 5.5-1 and Table 5.5A-2
NOTE 3:	Applies when E-UTRA uplink is assigned to one E-UTRA band and ProSe operation is restricted to the uplink frequencies paired with either PCC or SCC.
NOTE 4:	The concurrency for E-UTRA ProSe Direct Discovery with E-UTRA uplink/downlink applies after allowing for any transmission and/or reception gap requested by the UE.



From Table 1, we can see that two carriers can be configured for E-UTRA band and one carrier can be configured for Prose band. In Rel-12, only one DL carrier and one uplink carrier can be configured. In case multiple DL carriers are configured, due to soft buffer sharing and multiple chain operation, etc, in principle, it will impact both sidelink performance and downlink performance. It is better to verify both the sidelink performance and downlink performance with new configuration. To reduce the test cases, at least one concurrency test shall be introduced to guarantee the good performance with new configuration for communication and discovery separately. 
Proposal 1: At least one concurrency test shall be introduced to guarantee the good performance with new configuration (two DL carriers and one ProSe carrier) for both communication and discovery
Test setup for concurrent test for communication with multiple DL carriers and one ProSe carrier
In Rel-12 D2D concurrency test, one downlink and two sidelinks are modelled. The same principle can be applied here. The transmission pattern is shown in Figure 1. In Figure 1, two downlink carriers are configured, which is shown in the second row and the third row, and two sidelinks are explicitly modelled, one is form UE 1 (as shown in the fourth row) and one is from UE (as shown in the fifth row).
[image: ]
[bookmark: _Ref447028182]Figure 1: Test setup for concurrent test for communication with two DL carriers and one ProSe carrier
In order to test UE stressfully, sustained data rate is configured for the downlink. In Rel-12, the performance of downlink is verified. In Rel-13, we may consider both downlink performance and sidelink performance with the new CA setup.
Proposal 2: Extend the sustained downlink data rate with active Sidelink of Rel-12 into Rel-13 with new CA configuration. The performance for Downlink carriers shall be verified and the performance for sidelink may be also considered. 
Test setup for concurrent test for discovery with multiple DL carriers and one ProSe carrier
In Rel-12 D2D, the concurrency test for discovery is tested via RRM test. It is one implicit method for the performance requirements. In Rel-13, whether implicit test is enough or not need more discussion. In case explicit test is need, the test pattern could be given as Figure 2. In Figure 2, two DL carriers are configured. The transmission pattern for two DL carriers are shown in the second row and the third row. Two sidelinks are configured, one is from UE1 (as shown in the fourth row) and one is form UE2 (as shown in the fifth row). If concurrency test is introduced, the sustained downlink data rate with active sidelink defined in communication can be used as reference. 
[image: ]
[bookmark: _Ref447285695]Figure 2: Test setup for concurrent test for discovery with two DL carriers and one ProSe Carrier
Proposal 3: Concurrent test for discovery shall be defined in Rel-13 with new CA configuration. Whether the test is explicitly test in demodulation or implicitly test via RRM is FFS. 
Out of coverage Discovery
[bookmark: _GoBack]In Rel-13, out of coverage discovery is new defined. In Rel-12, the synchronization reference is based on serving cell. However, the synchronization reference is SL-PSS and SL-SSS for out-of-coverage in Rel-13, which is never verified for Rel-12 Discovery. Although the synchronization has been verified in RRM to some extended, the demodulation is decoupled from the RRM traditionally, the main reason is the work point is different and only partial performance impact is checked. In order to have robust performance, it is better to have one demodulation test case for the out-of-coverage discovery. 
Proposal 4: It is better to have one demodulation test case for the out-of-coverage discovery. 
Conclusion
Proposal 1: At least one concurrency test shall be introduced to guarantee the good performance with new configuration (two DL carriers and one ProSe carrier) for both communication and discovery
Proposal 2: Extend the sustained downlink data rate with active Sidelink of Rel-12 into Rel-13 with new CA configuration. The performance for Downlink carriers shall be verified and the performance for sidelink may be also considered. 
Proposal 3: Concurrent test for discovery shall be defined in Rel-13 with new CA configuration. Whether the test is explicitly test in demodulation or implicitly test via RRM is FFS. 
Proposal 4: It is better to have one demodulation test case for the out-of-coverage discovery. 
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