3GPP TSG-RAN WG4 Meeting #68                                                                            R4-133257
Barcelona, Spain, 19-23 Aug, 2013
Source: 
Huawei, HiSilicon
Title: 
Discussion on EPDCCH test cases
Agenda Item:
7.9
Document for:
Discussion
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 EPDCCH demodulation performance requirements.
2 Progress in previous meetings
In the past RAN4 meetings, the following agreement and remaining issues for ePDCCH related requirements had been reached. 
· Four testes are adopted for ePDCCH requirement tests
· Test 1: Distributed test with random beam forming

· Test 2: Localized  test and non-QCL

· Test 3: Localized test with QCL Type B configuration and TM10

· Test 4: PDSCH + ePDCCH test
· One test is under discussion and to be decided in this RAN4#68 meeting

· Test 5: distributed test with eICIC/FeICIC scenarios
· Regarding test 1, the test parameters have almost been decided, included in [1]
· Regarding test 2 and test 3, the parameters are still under discussion
· Agreed parameters:

· Number eREGs per eCCE
· Number of ePDCCH sets and number of PRB for each ePDCCH set

· ePDCCH PRB pair allocation
· DCI format, DCI 2C for TM9 and DCI 2D for TM10
· Remaining parameters:

· eCCE level
· Pre-coding scheme 

· Antenna configuration

· Others

· Regarding test 4, the test purpose and test methodology had been discussed, and the progress are:

· Test purpose

· PDSCH rate matching over ePDCCH

· Reduced PDSCH decoding time

· Alternatives of test methodology

· Alternative 1: sustained downlink data rate test

· Alternative 2: general PDSCH throughput test with max TBS at certain SNR operation points

In this contribution, we will discuss the remaining issues for ePDCCH demodulation requirements based on above agreements.
3 Discussion on the remaining issues
3.1 EPDCCH test under eICIC/FeICIC scenario

In [5] it was proposed to introduce EPDCCH distributed transmission mode test under eICIC/FeICIC scenario, where the two aggressor cells will be explicitly modelled and they will transmit PDSCH not overlapping with EPDCCH of the serving cell. We would like to further discuss this issue:
· Firstly, the main purpose of EPDCCH test is to verify DMRS based demodulation performance for the different transmission modes and whether UE can properly support EPDCCH resource mapping. There would be no specific interference mitigation mechanism defined for EPDCCH. So we wonder what kind of additional UE performance or implementation could be verified by the proposed test?
· Secondly, it would be unclear whether UE should conduct CRS-IC for EPDCCH demodulation during the proposed test. If it was, it would be difficult to conduct the test if both CRS-IC and EPDCCH features are optional and some UE may not support CRS-IC
· Thirdly, do we want to combine FeICIC feature with EPDCCH in the practical deployment? Maybe RAN4 should have a discussion on this point.
And we notice that it was proposed that the PDSCH from the aggressor cells would not overlap with the EPDCCH of the serving cell. It seems that the frequency-selective interference is introduced. So in our opinion, maybe the key point behind is to show the performance gain by combining ICIC with EPDCCH. If it was true, the alternative way would be to configure the frequency-selective interference for the distributed EPDCCH test like what RAN4 specified in the CQI frequency-selective interference test. However, in our opinion, even such kind of test would not be fundamental for EPDCCH performance test.
· Observation 1: the introduction of eICIC/FeICIC scenario into EPDCCH test might not be convincing.
3.2 Pre-coding and antenna configurations for localized transmission mode test

In this section, in order to solve the issue on the pre-coding for the localized transmission test, we evaluate the EPDCCH performance under the different pre-coding and scheduling schemes as follows:
· Case 1: Random precoder and random scheduling;
· Case 2: Wideband PMI based pre-coding and random scheduling (PUCCH 1-1);
· Case 3: Wideband PMI based pre-coding and sub-band CQI based scheduling (PUSCH 3-1).
In Figure 1, we show the EPDCCH performance with 2, 4 and 8 ECCE levels for the above three cases. The propagation condition is EVA5. The other simulation assumptions are given in the section 4.2 for non-TM10 localized transmission test.
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(a) Case 1: Random pre-coding and random scheduling
[image: image2.emf]-8 -6 -4 -2 0 2 4 6 8 10 12

10

-3

10

-2

10

-1

10

0

SNR (dB)

BLER

ePDCCH performance of localzied transmission mode (FDD)

 

 

8eCCE

4eCCE

2eCCE


(b) Case 2: Wideband PMI based pre-coding and random scheduling (PUCCH 1-1)
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(c) Case 3: Wideband PMI based pre-coding and sub-band CQI based scheduling (PUSCH 3-1)
Figure 1: EPDCCH demodulation performance with the localized transmission mode.
It is observed that:

· Close-loop sub-band based scheduling could significantly improve the performance especially for 2ECCE and 4ECCE performance, where the performance gain is almost 10dB compared to random pre-coding and random scheduling.

· Wideband PMI based pre-coding and random scheduling could improve the performance by 2~2.5dB compared to the random pre-coding and random scheduling.

For the simulation it seems that sub-band CQI based scheduling is the key to improve the performance.

But since the implementations for CSI measurement and the scheduling scheme of the test equipments are different, there might be a large spread between the simulation results from different companies. And if PMI-based pre-coding was accepted, the different antenna configurations may be needed, which increase the test case number. Besides, although the closed-loop performance is good, the improvement would be only caused by network and would not be related to UE algorithm.

Based on the above analyses, we suggest that:

· Proposal 1: To simplify the test setup, it is suggested to use the random pre-coding and random scheduling scheme for the EPDCCH localized transmission test, and to use the 2×2 antenna configuration.
4 Discussion on the parameters for each set of tests

4.1 Distribution transmission mode test
In Table 1, we summarize the agreed parameters for the distributed transmission mode test, where the remaining parameters are highlighted by yellow. In Table 2, we provide the potential test cases for the distributed transmission mode test. In Figure 2, we provide the simulation results for the distributed transmission mode test.
Table 1: EPDCCH Parameters for distributed transmission mode test
	Parameter
	Distributed test

	Bandwidth
	10 MHz

	Cyclic Prefix
	Normal

	Duplexing 
	FDD, TDD

	EPDCCH Starting Symbol
	By PCFICH = 2,EPDCCH starts from Symbol 2

	Tx EVM and Noc
	6% and -98 dBm/15khz

	ECCE Aggregation Level
	· 16ECCE
· For further evaluation with downselection: 4, 8 ECCE

	Number of EREGs per ECCE
	· FDD: 4
· TDD: 4 for normal subframe and [8 for special subframe]

	Number of EPDCCH Sets
	2 non-overlapping distributed sets

	Number of PRB pair per EPDCCH
	· 4 PRB pairs for the first set, the PRB index is [0 16  32 48]
· 8 PRB pairs for the second, the PRB index is [0 7 14 21 28 35 42 49]

	EPDCCH PRB pair allocation
	Uniformly distributed across the bandwidth

	EPDCCH scheduling
	Randomly select the candidate within a fixed EPDCCH:

· The first set with 4PRB pairs: EPDCCH test with aggregation level 4 or 8;

· The second set with 8PRB pairs: EPDCCH test with aggregation level 16:

	EPDCCH pre-coding
	Random pair of non-identical precoding vectors from the rank 1 codebook is assigned per EPDCCH PRB pair for port 107 and port 109

	DCI format
	DCI format 2A, 40bits payload without CRC

	Precoder update granularity
	1 PRB and 1ms

	PDSCH transmission mode
	TM3

	Cell ID
	0

	Antenna configuration
	2x2 Low

	Propagation conditions
	· EVA70: the test with aggregation level 16;

· EVA5: the test with aggregation level 4 or 8

	TDD UL/DL configuration
	0

	TDD special SF configuration
	[1]

	Monitoring SF configuration
	Not configured (i.e. default behaviour)

	CSI-RS configuration
	N/A

	CRS configuration
	Port 0, 1


Table 2: EPDCCH performance requirements for distributed transmission mode test
	Test number
	Bandwidth 
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 MHz
	16 ECCE
	TBD
	TBD
	EVA70
	2×2 Low
	1
	TBD

	2
	10 MHz
	8 ECCE
	TBD
	TBD
	EVA5
	2×2 Low
	1
	TBD

	3
	10 MHz
	4 ECCE
	TBD
	TBD
	EVA5
	2×2 Low
	1
	TBD

	Note: one additional BLER requirements for PDCCH would be added.
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Figure 2: EPDCCH demodulation performance with the distributed transmission mode
It could be observed from above results that:

· With agreed ePDCCH parameters, the working points of ePDCCH distributed transmission modes for eCCE level 16/8/4 are -5.8dB/-3.4dB/-0.8dB.
· Observation 2: the 4ECCE performance of the distributed transmission mode is just in the middle between 4ECCE and 16ECCE performance.
The observation implies that we could almost decide 8ECCE performance when 4ECCE and 16ECCE performance are known. Therefore, we propose that:
· Proposal 2: To reduce test case number, select 4ECCE and 16ECCE for the EPDCCH distributed transmission mode tests.
4.2 Localized transmission mode test with non-QCL (non-TM10)
In Table 3, we summarize the agreed and our proposed test parameters for the distributed transmission mode test. In Table 4, we provide the test cases for EPDCCH performance requirements.
Table 3: EPDCCH Parameters for non-TM10 localized transmission mode test
	Parameter
	Localized
	Notes

	Bandwidth
	10 MHz
	

	Cyclic Prefix
	Normal
	

	Duplexing
	FDD, TDD
	

	TDD configuration
	UL/DL configuration: 0
	

	EVM and Noc
	6% and -98 dBm/15khz
	

	Number of EPDCCH Sets
	· 2 PRB for the distributed set
· 8 PRB for the localized set
	EPDCCH PRB pair allocation: Uniformly distributed across the bandwidth, the PRB index is: 
[4 10 16 22 28 34 40 46]

	Number of EREGs per ECCE
	FDD:4EREGs per ECCE

TDD:4EREGs per ECCE for normal subframe and [8 for special subframe]
	

	PDSCH Configuration
	TM 9
	

	DCI Format for EPDCCH
	DCI format 2C, payload size 42 bits without CRC
	

	‘EPDCCH Starting Symbol
	By RRC Signaling. CFI = 1,[2]

EPDCCH starts from Symbol #3
	

	ECCE Aggregation Level
	[2, 8]
	

	EPDCCH scheduling
	[Random scheduling]
	EPDCCH to be randomly scheduled on allocated PRB pairs

	Antenna Configuration
	[2×2]
	

	CRS
	[Port 0, 1]
	

	Beamforming model
	[Random beamforming]
	As defined in Annex B.4.1 in TS36.101

	Precoder update granularity
	[1 PRB and 1ms]
	Frequency domain: 1PRB; Time domain: 1ms

	Channel Model
	[EVA5]
	

	CSI-RS
	[Port 15. 16]
	CSI-RS will be configured on every subframe where EPDCCH is transmitted to maintain the uniform coding rate during the test.

	Monitoring subframe configuration
	Monitor both PDCCH and EPDCCH USS
	Have the additional requirements for PDCCH during the test.


Table 4: EPDCCH performance requirements for localized transmission mode test
	Test number
	Bandwidth 
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 MHz
	8 ECCE
	TBD
	TBD
	EVA5
	2×2 Low
	1
	TBD

	2
	10 MHz
	2 ECCE
	TBD
	TBD
	EVA5
	2×2 Low
	1
	TBD

	Note: one additional BLER requirements for PDCCH would be added.


We will have some clarifications for the proposed parameters as follows:
· For DCI format, DCI format 2C will be configured for TM9 multiplexing transmission. So we propose to use DCI format 2C for the test.
· Regarding the beamforming model, the similar beam-forming model as that in the test of the single layer multiplexing with the instantaneous interference for UE-specific RS (DMRS) could be used. One DRMS port out of four ports used for EPDCCH and data transmission would be pre-coded by one pre-coder of W1 and the other three RS would be pre-coded by the other pre-coder of W2, where W1 and W2 would be different.
· Besides, we propose to use random pre-coding and random scheduling scheme.
4.3 Localized transmission mode test with QCL Type-B configuration
The test purpose of CoMP QCL Type-B configuration is to verify the performance of correct timing offset compensation, frequency shift compensation, correct channel parameter estimation, correct rat e matching behaviour and correct SNR estimation behaviour for Scenario 3 and Scenario 4. Both feature group 7-0 and 7-1 would be considered.

On top of CoMP QCL behaviour B test, one of the main test purpose for this test is to verify the rate matching under QCL Type-B configurations and UE behaviour correctly handling the corresponding signalling. One of the challenging scenarios is that two transmission points (TP1 and TP2) are used for one user. Two EPDCCH sets are configured. One set is associated with TP1 and the other is associated with TP2. The transmission from these two TPs is dynamically switched during the test.
On top of the basic localized transmission test, the number of PRB pair per EPDCCH and CSI-RS configurations need to be modified. And new CQL Type-B configuration related parameters are needed.
· Proposal 3: the test purpose of EPDCCH TM10 with QCL Type-B configuration is to verify rate matching under QCL type B configuration and correct handling corresponding signalling.
· Proposal4: Feature group 7-1 is proposed to be configured for EPDCCH localized transmission mode test with QCL Type-B configuration.
Unfortunately, there is still no final agreement on the test parameters for CoMP feature group 7-1 test. To align with CoMP, maybe it would be better to wait for the outcome of the CoMP related discussion.
5 Conclusion
In this paper, we discuss the open issue and the test parameters for EPDCCH demodulation. The observations and proposals are summarized as follows.
For the proposal to introduction of eICIC/FeICIC scenario, we think that:

· Observation 1: the introduction of eICIC/FeICIC scenario into EPDCCH test might not be convincing.
For the pre-coding and scheduling scheme, it is proposed that 

· Proposal 1: To simplify the test setup, it is suggested to use the random pre-coding and random scheduling scheme for the EPDCCH localized transmission test, and to use the 2×2 antenna configuration.
Regarding the test parameters for the distributed transmission, we have the following observation and proposal:
· Observation 2: the 4ECCE performance of the distributed transmission mode is just in the middle between 4ECCE and 16ECCE performance.
· Proposal 2: To reduce test case number, select 4ECCE and 16ECCE for the EPDCCH distributed transmission mode tests.
Regarding the localized non-TM10 test, we propose the test parameters in Table 3.

For the localized transmission test with QCL Type-B configuration, we propose that:

· Proposal 3: the test purpose of EPDCCH TM10 with QCL Type-B configuration is to verify rate matching under QCL type B configuration and correct handling corresponding signalling.

· Proposal 4: Feature group 7-1 is proposed to be configured for EPDCCH localized transmission mode test with QCL Type-B configuration.
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