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1 Introduction
In RAN4#66 meeting held in Jan-Feb 2013 in Malta some parameters for EPDCCH demodulation test have been agreed. A number of test parameters settings are left for further study. The overall test setup is also left for further study. In this paper, we present our views on demodulation test design for Rel-11 EPDCCH.

2 Discussion
A number of test features and test parameters have been agreed for for EPDCCH demodulation test in the last RAN4#66 meeting [1], [2]. A number of test features and parameters have been identified for further discussion [1]. Those are reproduced below for convenienece. 
Agreed Way Forward [1]:

· No impact on the existing PHICH, PCFICH, and PBCH demodulation requirements;
· No impact on CSI tests or measurements accuracy;
· No impact to the BS demodulation requirements;
· EPDCCH (not an exhaustive list):
· Distributed and localized transmissions;
· FDD and TDD;
· Probability of DCI miss detection (demodulation performance metric);
· Bandwidth = 10MHz;
· TM10 and non-TM10;
· Starting symbol with PCFICH and through RRC Configuration (depending on the test cases);
· QCL;
· Pre-coding for localized transmission = Random and/or PMI-based (to be confirmed in the next meeting);
· Pre-coding for distributed = Random;
· Receiver = MRC or same as in PDSCH (to be confirmed in the next meting);
· PDSCH:
· Rate matching of PDSCH over EPDCCH included
Agreement on Some Test Parameters [1]:

· EPDCCH test;
· TDD configuration: Uplink/downlink configuration 0 or 1;
· Cyclic prefix: normal;
· TX EVM: 6%;
· Noc level: -98dBm/15KHz.
Test parameters for Further Discussion [1]:
· EPDCCH test;
· Test method for localized transmission:
· Option 1: Random pre-coding;
· Option 2: PMI-based pre-coding;
· Number of EREGs per ECCE;
· Pre-coding granularity;
· Number of PDCCH symbols
· DMRS ports for localized and distributed transmission;
· EPDCCH PRB pairs allocation (frequency separation between allocated PRB pairs)
· Number of EPDCCH-PRB-sets;
· Number of PRB pairs per EPDCCH-PRB-set;
· ECCE aggregation level;
· Feasibility and test method for MU-MIMO (simultaneous transmission);
· Monitoring subframe configuration (RRC and/or Default);
· CRS and CSI-RS configurations;
· Downlink power allocation;
· DCI format for EPDCCH tests;
· Antenna configuration and Propagation conditions, antenna correlation matrix;
· PDSCH test method:
· Option 1: sustained data rate test;
· Other options are not precluded: 
· Companies are encouraged to provide the alternative solutions 
2.1 Proposed EPDCCH Demodulation Tests

In RAN4#66 meeting, a number of companies presented their preference for test set up and parameters [3] – [5]. However the test setup wasn’t agreed due to lack of agreement on the features to be tested, parameters to be used in tests and detail test case proposal. Below we propose detail tests set up for EPDCCH demodulation test. Here we consider FDD only. EPDCCH demodulation is based on DMRS similar to demodulation of newer PDSCH transmission modes. However, we also think that EPDCCH tests can use the same test metric as PDCCH tests. Hence, we develop proposed EPDCCH tests based on existing PDCCH test methodologies [6].
We propose two tests, one test for localised EPDCCH and the other for distributed EPDCCH. We also propose that localised EPDCCH test be set to test the non-QCL behaviour of EPDCCH. So we propose the PDSCH transmission mode be set to TM10 for this test. However, we don’t see any need for PDSCH transmission for EPDCCH test.
The following Table 1 is based on Table 8.3.1-1, Table 8.3.1.1-1 and Table 8.4.1-1of TS 36.101 [6].

Table 1: Test Parameters for EPDCCH demodulation tests
	parameter
	Unit
	Test 1 

(Localised)
	Test 2 (Distributed)

	EPDCCH Transmission
	
	Random Beamforming

	PDSCH Transmission mode
	
	TM10
	N/A(Follow legacy PDCCH setup)

	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Inter-TTI Distance
	
	1

	Number of OFDM symbols for PDCCH
	OFDM symbols
	2

	DM-RS ports
	
	107,...,110
	107, 109

	TX EVM
	
	6%
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at antenna port
	dBm/15kHz
	-98

	Beamforming Model
	
	As specified in Section B.4.1 to B.4.3

	Precoder update granularity
	
	Frequency domain: 1 PRB
Time domain: 1 ms

	Downlink power allocation
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	dB
	0
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	dB
	0 (Note 1)

	Cell-specific reference signals
	
	Antenna ports 0

	CSI reference signals
	
	Antenna ports 15,16
	N/A

	CSI-RS periodicity and subframe offset          TCSI-RS / ICSI-RS
	Subframes
	TBD
	N/A

	CSI reference signal configuration
	
	TBD
	N/A

	Zero-power CSI-RS configuration

ICSI-RS /       ZeroPowerCSI-RS bitmap 
	Subframes / bitmap
	TBD
	N/A

	Symbols for unused PRBs
	
	OCNG

	Note 1:
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Test metric: probability of missed detection of downlink scheduling grant (Pm-dsg). We propose that 1% Pm-dsg is used similar to existing PDCCH test.
The following Tables 2 and 3 are based on Tables 8.3.1.1-2, 8.3.1.1-2, 8.4.1.1-1 and 8.4.1.1-2 of TS 36.101 [6].
Table2: Minimum performance for EPDCCH test 1 
	Test number
	Bandwidth
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)
	

	1
	10 MHz
	Table 4 RC1 FDD
	TBD
	EVA5
	2x2 Low
	1
	TBD
	[1]-8


Table 3: Minimum performance for EPDCCH test 2
	Test number
	Bandwidth
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)
	

	2
	10 MHz
	Table 4 RC2 FDD
	TBD
	EVA70
	4x2 Low
	1
	TBD
	[1]-8


The following Table 4 is based on Table A.3.3.3.2-1 and A3.5.1-1 of TS 36.101 [6].

Table 4 Reference Channels for EPDCCH demodulation test
	Parameter
	Unit
	Value

	Reference channel
	
	RC1 FDD
	RC2 FDD

	Channel bandwidth
	MHz
	10
	10

	Allocated resource blocks
	
	TBD
	TBD

	EPDCCH sets, K
	
	1

	PRB pairs per EPDCCH set
	PRB-pairs
	4
	8

	Aggregation level
	ECCE
	8
	16

	PRB allocation
	
	Consecutive PRB pairs not within centre 72 subcarriers
	Evenly distributed within BW not within centre 72 subcarriers

	DCI Format
	
	2D
	1

	Payload (without CRC)
	
	TBD
	31


There are a number of parameters values TBD in the above table. Those are left for discussion in RAN4 meeting.
3 Conclusions

In this contribution, we presented our proposed test setup and parameter selection for EPDCCH demodulation test. 
References

[1] R4-130963, Way forward on EPDCCH performance, Huawei, HiSilicon, Alcatel-Lucent, Intel, Renesas, Qualcomm, NEC, Ericsson, ST-Ericsson, Samsung, NTT DoCoMo, RAN4#66 meeting.
[2] R4-130948, Minutes for EPDCCH ad hoc, Alcatel-Lucent, RAN4#66 meeting.

[3] R4-130040, “UE performance requirement for EPDCCH”, Qualcomm, RAN4#66 meeting.
[4] R4-130235 , “Discussion on the framework for EPDCCH performance requirements”, Huawei, HiSilicon, RAN4#66 meeting.
[5] R4-130527, “EPDCCH performance requirements”, RAN4#66 meeting.
[6] 3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception3GPP TS 36.101, V11.2.0.

PAGE  
4

_1288433084.unknown

_1288433196.unknown

_1332197403.unknown

_1270742572.unknown

