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1 Introduction

In RAN4 Meeting #67, the test cases for EPDCCH had been discussed and the agreements were captures in [1][2][3]. In this paper, we will discuss the tests and corresponding remaining parameters for the PDSCH test with EPDCCH scheduling.
2 Issues from the last meeting
The test purpose of PDSCH performance with EPDCCH schedule is to
· Verify UE correctly conducting PDSCH rate matching around EPDCCH;

· Verify UE having sufficient processing time to decoding PDSCH with very big TB size.

Originally it was proposed to use the sustained data rate test to fulfil the purpose. However, the smart reduction of iteration times for Turbo decoding at high SNR would make UE easily pass the sustained data rate test, since the available SNR during the test is very high. Furthermore, RF impairments will also impact the feasibility of the proposed test.
3 Discussion on the remaining issues
3.1 SNR based test
One alternative way that was proposed in the last meeting as is to introduce the external noise and verify the UE throughput with EPDCCH scheduling at a moderate SNR.

In Figure 1, we provide the simulation results of TM3 PDSCH scheduled by EPDCCH with 20MHz bandwidth and maximum TB size, i.e. 75376 for subframes expect for subframe #5 under the static channel. Assume that all the EPDCCH could be correctly decoded, which may be guaranteed. The HARQ is turned on and the maximum retransmission time is 4. It is observed that there is a plateau from 10dB~15dB, which corresponds to the achievable peak throughput when HARQ = 3. If there was a limitation in the processing timeline of UE, the peak of 1/3 maximum throughput could not be reached for HARQ = 3.

For such test setup, UE could not reduce the iteration times for Turbo decoder, since the SNR is relatively low and UE should combine the first three redundancy versions to correctly decode the transmission with high order MCS. And at same time the combination of redundancy version would consume more processing time.
If UE did not correctly perform rate matching or not have sufficient processing time/resource, the 1/3 maximum throughput in the SNR range from 10dB to 15dB could not be reached. And thanks to large SNR range from 10dB to 15dB, it would be easy to find a robust SNR test point.
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Figure 1: PDSCH FRC performance with HARQ retransmission and 20MHz under AWGN

Based on the above analysis, we propose that 
· Proposal: For the PDSCH test with EPDCCH scheduling, introduce the external noise and verify the UE throughput performance with EPDCCH scheduling at a moderate SNR.
3.2 TA values for the test
We can accept a moderate time advance value or no time advance. The TA value of 200μs seems a little larger. The other option would be 10μs, which approximately corresponds to 1.732km ISD used in 3GPP Case 3 simulation assumptions.
4 The test parameters for PDSCH performance with EPDCCH scheduling
In Table 1, we summarize the common parameters for this test. In Table 2, we provide the test cases. Although the separate test cases are defined for each UE category, only one of the tests needs to be verified for a given UE.
Table 1: Test parameters for sustained data rate test for PDSCH with EPDCCH

	Parameter
	Values and notes

	Bandwidth
	10MHz and 20MHz

	Duplexing 
	FDD and TDD
For TDD the UL/DL configuration:  depending on test cases
Special subframe configuration: 4

	Cyclic Prefix
	Normal

	EPDCCH transmission mode
	Localized

	Number of EPDCCH Sets
	2, both sets are the localized transmission mode

	Number and configuration of EPDCCH RPB pairs
	4 PRB pairs

	ECCE levels
	[2]

	EPDCCH Starting Symbol
	EPDCCH starts from the 2nd OFDM symbol (Symbol #1)

	EPDCCH monitoring subframe
	EPDCCH USS is monitored in all subframes

	EPDCCH DCI Format
	[DCI format 2A] corresponding to PDSCH TM3

	EPDCCH resource allocation
	1PRB, resource allocation will be randomly selected before test and fixed during the test.

	PDSCH transmission mode
	[TM3]

	MBSFN subframe configuration
	No

	PDSCH resource allocation
	49PRB for 10MHz, 99PRB for 20MHz

	CFI
	1

	Number of PDSCH PRBs
	99

	Antenna Configuration
	2 x 2

	Propagation channel
	Static channel

	Noise
	AWGN with external noise

	EPDCCH beamforming model
	 Random pre-coding

	TA
	10μs


Table 2: Performance requirements for sustained data rate test for PDSCH with EPDCCH (FDD)
	Test
	UE Category
	CA

capability
	Number of bits of a DL-SCH transport block received within a TTI
	Measurement channel
	Reference SNR value at [33.3% max TP]

	1
	Category 1
	-
	TBD
	TBD
	FFS

	2
	Category 2
	-
	TBD
	TBD
	FFS

	3
	Category 3 (Note 1)
	-
	TBD
	TBD
	FFS

	3A
	Category 3 (Note 2)
	-
	TBD
	TBD
	FFS

	4
	Category 4
	-
	TBD
	TBD
	FFS

	6
	Category 6, 7
	-
	TBD
	TBD
	FFS

	Note 1:
If the operating band under test does not support 20 MHz channel bandwidth, then test is executed according to Test 3A.

Note 2:
Applicable to operating bands supporting up to 10 MHz channel bandwidths. 

Note 3:
For 2 layer transmissions, 2 transport blocks are received within a TTI.

Note 4:
The TB success rate is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks.


5 Conclusion
In this paper, we discuss the test parameters for PDSCH test with EPDCCH scheduling. We propose that 
· Proposal: For the PDSCH test with EPDCCH scheduling, introduce the external noise and verify the UE throughput performance with EPDCCH scheduling at a moderate SNR.

The detailed test parameters are given in Table 1 and Table 2.
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