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1. Introduction
In RAN4 #68bis, following agreements were made regarding sustained data rate test with ePDCCH scheduling. 

· Subframe Monitoring: EPDCCH based SDR tests include EPDCCH subframe monitoring pattern mechanism. 
· Single carrier SDR tests only. SDR for CA will be reconsidered in future meetings.
· If UE supports EPDCCH, it passes EPDCCH based tests. Otherwise, PDCCH based tests are used.
· MCS/TBS for SDR tests
· Working Assumptions: No relaxation of MCS/TBS parameters is required for EPDCCH based SDR tests.
· To be confirmed in the next meeting.
In this contribution, we further clarify remaining details for SDR test with ePDCCH scheduling and simulation results for agreed test cases. 
2. Remaining details
2.1. Test cases 
It was agreed to introduce only single carrier SDR tests with ePDCCH scheduling and consider introduction of CA SDR test in future meetings. Looking at existing non-CA SDR with PDCCH scheduling, one SDR test is selected based on UE category and maximum supported bandwidth among tests listed in table 1 and 2. Thus, we should duplicate all of these SDR test cases with ePDCCH scheduling to have equal test coverage as existing SDR tests. 
Proposal 1. Duplicate all existing non-CA SDR test cases for SDR tests with ePDCCH scheduling. 

Table 1. Single carrier SDR tests (FDD)
	Test
	UE Category
	CA

capability
	Number of bits of a DL-SCH transport block received within a TTI
	Measurement channel
	Reference value

	
	
	
	
	
	TB success rate [%]

	1
	Category 1
	-
	10296
	R.31-1 FDD
	95

	2
	Category 2
	-
	25456
	R.31-2 FDD
	95

	3
	Category 3
	-
	51024
	R.31-3 FDD
	95

	3A
	Category 3, 4
	-
	36696 (Note 2)
	R.31-3A FDD
	85

	4
	Category 4
	-
	75376 (Note 3)
	R.31-4 FDD
	85

	6
	Category 6, 7
	-
	75376 (Note 3)
	R.31-4 FDD
	85


Table 2. Single carrier SDR tests (TDD)

	Test
	UE Category
	CA Capability
	Number of bits of a DL-SCH transport block received within a TTI for normal/special sub-frame
	Measurement channel
	Reference value

	
	
	
	
	
	TB success rate [%]

	1
	Category 1
	-
	10296/0
	R31-1 TDD
	95

	2
	Category 2
	-
	25456/0
	R31-2 TDD
	95

	3
	Category 3 
	-
	51024/0
	R31-3 TDD
	95

	3A
	Category 3, 4 
	-
	51024/0
	R31-3A TDD
	85

	4
	Category 4
	-
	75376/0 (Note 2)
	R31-4 TDD
	85

	6
	Category 6,7
	-

	75376/0 (Note 2)
	R.31-4 TDD
	85


2.2. Test case applicability

If RAN4 introduce SDR tests with ePDCCH scheduling, further clarification would be required on test case applicability. Before CA SDR test with ePDCCH scheduling is introduced, we can consider following table 3 to select SDR test to be applied. If RAN4 introduce CA SDR test with ePDCCH scheduling later, table 4 can be considered as a guide line to select SDR test to be applied. Comparing table 3 and 4, we can see that introduction of CA SDR test with ePDCCH scheduling in the future would affect only CA UE supporting ePDCCH.
Proposal 2. Consider clarifying test case applicability for SDR tests according to table 3 and 4. 
Table 3. SDR test case applicability before introducing CA SDR test with ePDCCH scheduling

	
	non-CA UE not supporting ePDCCH
	CA UE not supporting ePDCCH
	non-CA UE supporting ePDCCH
	CA UE supporting ePDCCH

	Non-CA SDR test  PDCCH scheduling
	Applied
	N/A
	N/A
	N/A

	CA SDR test PDCCH scheduling
	N/A
	Applied
	N/A
	Applied

	Non-CA SDR test ePDCCH scheduling
	N/A
	N/A
	Applied
	Applied


Table 4. SDR test case applicability after introducing CA SDR test with ePDCCH scheduling

	
	non-CA UE not supporting ePDCCH
	CA UE not supporting ePDCCH
	non-CA UE supporting ePDCCH
	CA UE supporting ePDCCH

	Non-CA SDR test  PDCCH scheduling
	Applied
	N/A
	N/A
	N/A

	CA SDR test PDCCH scheduling
	N/A
	Applied
	N/A
	N/A

	Non-CA SDR test ePDCCH scheduling
	N/A
	N/A
	Applied
	N/A

	CA SDR test ePDCCH scheduling
	N/A
	N/A
	N/A
	Applied


2.3. ePDCCH Monitoring SF pattern

It was agreed to configure ePDCCH monitoring SF to allow simultaneous verification of UE’s SDR capability with both PDCCH and ePDCCH scheduling. Thus, it would be desirable to have equal split between PDCCH and ePDCCH SFs. Furthermore, we prefer concentrating PDCCH and ePDCCH SFs instead of alternating them. Successive ePDCCH SFs or PDCCH SFs will allow verification of UE capability to handle continuous ePDCCH or PDCCH SFs. Based on this understanding, we propose to use monitoring SF pattern in table 5. 
Proposal 3. Use monitoring SF pattern in table 5 for SDR test with ePDCCH scheduling.
Table 5. Monitoring SF pattern for SDR test with ePDCCH scheduling

	FDD
	1111111111  0000000000  1111111111  0000000000

	TDD UDL=5
	1101111111  0000000000  1101111111  0000000000

	TDD UDL=1
	1100111001  0000000000  1100111001  0000000000


3. Simulation results
In this section, we provide simulation results for FDD SDR test with ePDCCH scheduling for test case 3A and 4. Since code rates for other tests are well below 0.9, we believe we can comfortably reuse existing FRC and TB success rate requirement. 
With ePDCCH scheduling, PDSCH is rate matched around ePDCCH PRBs while TBS size is determined based on nominal number of PRBs in PDSCH scheduling. This implies that, for SDR test with ePDCCH scheduling, TBS size is determined based on 100 PRB or 50 PRB allocation but only 99 or 49 PRBs are used for PDSCH allocation, which will effectively increase code rate as shown in table 6. 
Figure 1 shows SDR simulation result for test 3A and test 4 with ePDCCH scheduling. Note that 6% EVM is assumed and no other RF impairments are modeled in the simulation. We can see that required CINR for 85% TB success rate is 20.9dB for test 3A and 21.4dB for test 4. Thus, we can reuse FRC and TB success rate of existing SDR test. 
Proposal 4. Reuse FRC and TB success rate of existing SDR test. 
Table 6. Code rate comparison between PDCCH and ePDCCH scheduling in SDR test

	SF type
	PDCCH scheduling
	ePDCCH scheduling

	
	Test 3A
	Test 4
	Test 3A
	Test 4

	SF 0
	0.9005
	0.8978
	0.9200
	0.9072

	SF 5
	0.8847
	0.8664
	0.9043
	0.8756

	SF 1,2,3,4,6,7,8,9
	0.8494
	0.8724
	0.8668
	0.8812
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Figure 1. Throughput performance for SDR test with ePDCCH scheduling
4. Conclusion 
In this contribution, we provided further clarification on remaining details of SDR tests with ePDCCH scheduling and simulation results for test 3A an 4. Our proposals are
Proposal 1. Duplicate all existing non-CA SDR test cases for SDR tests with ePDCCH scheduling. 

Proposal 2. Consider clarifying test case applicability for SDR tests according to table 3 and 4. 

Proposal 3. Use monitoring SF pattern in table 5 for SDR test with ePDCCH scheduling.
Proposal 4. Reuse FRC and TB success rate of existing SDR test. 

We would like to recommend considering our proposals in defining SDR test with ePDCCH scheduling.
References

[1] R4-135752, “ePDCCH agreements ”, ALU, TSG-RAN4  #68bis, Oct, 2013
8
4

