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In RAN4#74bis meeting, one WF was agreed to have test case(s) to verify the WAN performance with D2D/WAN concurrency [1]. Based on the agreements, the following test purposes shall be covered in the D2D/WAN concurrency tests:
· Verify no impacts on the downlink demodulation performance
· Verify uplink transmission prioritization over D2D transmission and reception.
· Verify the downlink reception prioritization over D2D reception
There are multiple potential solutions to possible to achieve the purposes, they are:
· Option 1: Requirements on PDSCH, with simultaneous D2D-WAN
· Verify there is no impact on PDSCH due to simultaneously support multi-link connections/switching 
· Verify the uplink transmission of ACK/NCK 
· Option 2: RRM test cases on interruptions with simultaneous D2D-WAN
· Verify that the UE prioritizes WAN over D2D in case on conflict
· Verify the uplink transmission of ACK/NCK 
In this paper, we share our view on how to setup the test to meet cover the test purposes. 
Discussion on test options
As discussed in RAN4#74bis, some company proposes to use option 2 to cover the above test purposes. In [3], C-DRX or RRC_idle are proposed for RRM interruption test.  Based on this proposal, D2D reception will not overlap with WAN reception. Hence, we cannot verify the downlink reception prioritization over D2D reception. Further, since there are no WAN uplink transmissions when D2D transmission/reception occurs if RRC_idle or C-DRX is configured.  Thus, there is no way to verify the uplink transmission prioritization over D2D transmission and reception. 



Figure 1: The proposed configuration for RRM interruption from QC [3]
Moreover, the D2D impact to WAN reception mainly comes from [4]:
· Potential memory sharing between D2D link and WAN link. When D2D is concurrent with WAN, in additional to the memory needed by WAN, the memory for D2D link is needed. If the memory is not designed properly, the WAN performance will degrade when D2D link is enabled.  It would be even worse when the peak data rate for WAN is configured. 
· Potential RX chain sharing between D2D link and WAN link.  The switching reception time may lead to UE cannot simultaneously receive D2D and WAN. 
· Potential maximum processing capability limitation. In case D2D/WAN separate RX chain is configured, UE need to handle the two links in the same time. The process resource, such memory, DSP, etc will face challenge. Without proper implementation, WAN performance may not be guaranteed. 
Since D2D and WAN does not overlap, it is not necessary to share memory and RX chain. Hence, the PDSCH impact from D2D is negligible with the above configuration. Hence, the D2D impacts on the downlink demodulation performance cannot be verified. 
Further, in the RRM interruption test as described in [2], the test purpose of interruption is to verify the interruption for RRC ProSe configuration or RRC ProSe de-configuration. The test purpose is totally different from what the purpose what we have agreed. Hence, we propose to take option 1 to verify the  the WAN performance with D2D/WAN concurrency. 
Proposal 1: Introduce test case(s) to verify the WAN performance with D2D/WAN concurrency based on requirements on PDSCH with simultaneous D2D-WAN. 
[bookmark: _Ref410400653]Setup for the concurrency test 
Discovery
Test setup
In order to verify the prioritization rule for the simultaneous sidelink and downlink reception, the test pattern shown in Figure 2 could be used. In this pattern, “DL” row indicates the reception in downlink carrier and “UL” row indicates the reception in uplink carrier. “SYN” block is for the time resource assigned for synchronization, “D” blocks represents the time resource assigned for discovery. 
In order to avoid dropping D2D reception due to the prioritization of PUCCH transmission, the subframe n-4 is preferable not to be scheduled when D2D reception is configured in subframe n. Further, in RAN4 test, subframe 5 is not scheduled due to SIB may be transmitted in these subframes in the test. Considering this traditional setup for RAN4 test, we can put all D2D reception in subframe 9. Another benefit to have this setup is to increase the throughput of WAN and make the test more stressful. 
In order to stress test the impact of D2D due to the soft buffer sharing, maximum MCS is configured in the WAN downlink, and maximum number of WAN HARQ processes is configured. In addition, 8 HARQ process and 20 MHz bandwidth is used for the stress test purpose. The detail parameters are for WAN link and the side link are shown in Table 1 and Table 2, respectively. 
[bookmark: _Ref410486188]Table 1: Setup for WAN link
	Parameters
	Value

	TM
	TM 3 rank-2

	MCS
	MCS=28

	HARQ process
	8 HARQ processes are used

	Bandwidth
	20 MHz

	Channel model
	ETU

	Antenna configuration
	2x2



[bookmark: _Ref410486201]Table 2: Setup for Side link (Discovery)
	Parameters
	Value

	The maximum number of Sidelink processes
	50

	The maximum number of bits of a single Sidelink transport block
	232 bits

	Number of retransmissions of a discovery transmission within a discovery period
	4

	Number of discovery reception pools
	1

	Number of side Link
	2

	MCS
	TBD

	Model of side link#1
	The transmission power is fixed

	Model of side link#2
	The transmission power is varied over the time in a large dynamic range

	Discovery type
	Type 2b



It should be noted here, for feature group 4-1, the D2DSS is not needed. 
For different capability UE, the performance metric may be different. For limited reception capability UE, only WAN performance is set as the test metric. For the UE with the capability to perform simultaneous discovery reception and DL Uu in FDD, both WAN performance and D2D performance are set as the test metric.  From WAN test point of view, legacy performance may be referred.
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[bookmark: _Ref410489874][bookmark: _Ref419752835]Figure 2: Discovery test setup for concurrent WAN/D2D 
Proposal 2: Considering Figure 2 and Table 2 as the test pattern and test parameters for Discovery.
Test metric
For discovery, different UE may have different capability. For the UE with limited reception capable UE, the RX chain may be shared between D2D and WAN. In this case, due to the prioritization of WAN over D2D, there will no any D2D reception. For the UE with multiple chains and the D2D reception is with extra chain. For this case, D2D reception can be performed with WAN reception simultaneously. However, there is no capability indication from UE to inform this information to the Test equipment. Hence, it is difficult to differentiate these two kinds UE. Hence, it is not proper to force UE meet both PDSCH requirements and PSDCH requirements. Hence, we just need to define only PDSCH requirements. 
Proposal 3: Test metric only includes the requirements for PDSCH, not include the requirements for PSDCH.  
[bookmark: _Ref410400633]Communication 
Test setup for communication
For communication, the UE shall be assumed to be able to receive simultaneously on the DL and UL spectrum of FDD carriers supporting D2D. Considering the PUCCH transmission which is prioritized over D2D reception and T-RPT properties, one potential test pattern could be given as Figure 3. In this pattern, the subframes following one uplink HARQ process are allocated for D2D transmission and reception. For WAN setup, Table 1 could be reused. For side link, the setup is given in Table 3.  
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[bookmark: _Ref410503115]Figure 3: Test setup for Communication
[bookmark: _Ref410634215]Table 3: Setup for Side link (Communication)
	Parameters
	Value

	The maximum number of Sidelink processes
	1

	The maximum number of bits of a single Sidelink transport block
	25456 bits

	Number of side Link
	2

	MCS
	TBD

	Model of side link#1
	The transmission power is fixed

	Model of side link#2
	The transmission power is varied over the time in a large dynamic range

	Communication mode
	Mode 1



Proposal 4: Considering Figure 3 and Table 3 as the test pattern and test parameters for Communication. 
Test metric
For communication, the UE shall be assumed to be able to receive simultaneously on the DL and UL spectrum of FDD carriers supporting D2D. Hence, the test metric could include both PDSCH requirements and PSSCH requirements. Due to the reception of PDSCH, the PSSCH performance may be degraded. The requirements for PSSCH may be not too tight. Whether and how to define requirements for PSSCH along with PDSCH needs more investigation. We can have more discussion on the following test metric:
· Option 1: Test metric only includes PDSCH requirements
· Option 2: Test metric includes both PDSCH and PSSCH requirements, but for PSSCH requirements, the loosest requirements may be used. 
We are open for both options. 
Proposal 5: We propose to study two possible test metric for the communication concurrency test:
· Option 1: Test metric only includes PDSCH requirements
· Option 2: Test metric includes both PDSCH and PSSCH requirements, but for PSSCH requirements, the loosest requirements may be used. 

Conclusion
In this contribution, we discuss on how to setup the WAN performance test with D2D/WAN concurrency. We have the following proposals:
Proposal 1: Introduce test case(s) to verify the WAN performance with D2D/WAN concurrency based on requirements on PDSCH with simultaneous D2D-WAN. 
Proposal 2: Considering Figure 2 and Table 2 as the test pattern and test parameters for Discovery.
Proposal 3: Test metric only includes the requirements for PDSCH, not include the requirements for PSDCH.  
Proposal 4: Considering Figure 3 and Table 3 as the test pattern and test parameters for Communication. 
Proposal 5: We propose to study two possible test metric for the communication concurrency test:
· Option 1: Test metric only includes PDSCH requirements
· Option 2: Test metric includes both PDSCH and PSSCH requirements, but for PSSCH requirements, the loosest requirements may be used. 
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