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1 Introduction

In RAN4 meeting #68bis, the discussion on EPDCCH demodulation test was going on and the agreement were captures in [1] [2]. In this contribution, we will firstly provide the evaluation results for agreed test cases, and then discuss the remaining issues.
2 Simulation results
In this section, we will provide the evaluation results of distributed transmission mode and localized transmission mode TM9.
For distributed transmission mode test case, the test parameters has been agreed in [3] in RAN4 68 meeting, and for localized transmission mode TM9 test case, most of parameters were capture in [3] too, and some were agreed in [1] in RAN4 #68bis meeting. 
All the simulation results provided are for FDD.
2.1 Distributed transmission mode test
According to the agreed test parameters in [3], Figure 1 provides the simulation results for EPDCCH distributed transmission tests, and Table 1 provides the reference SNR values at 1% BLER points with and without impairments margin.
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Figure 1: EPDCCH demodulation performance with the distributed transmission mode

Table 1: EPDCCH performance requirements for distributed transmission mode test
	Test number
	Aggregation level
	Propagation Condition
	Reference value (dB)

	
	
	
	Without impairments margin
	With impairments margin

	1
	16 ECCE
	EVA70
	-5.2
	-3.8

	2
	4 ECCE
	EVA5
	0.5
	2.0


2.2 Localized transmission mode test with TM9
In RAN4 #68bis discussion, the following agreements on localized transmission mode test were reached in [1]:

· Random pre-coding for Localized EPDCCH transmissions, both TM9 and TM10.
· CSI-RS in Scheduled Subframes 
· All the subframes (both CSI-RS and non CSI-RS) for the definition of the BLER requirements.

· 2 ports CSI-RS and 1 ZP-CSI-RS in the same subframe for FDD and TDD. 

· Periodicity of CSI-RS and ZP-CSI-RS of 5ms. 

· For TDD, CSI-RS and ZP-CSI-RS are only in normal subframes.

So, according to the agreed test parameters in [1] and [3], Figure 2 provides the simulation results for EPDCCH distributed transmission mode TM9 tests, and Table 2 provides the reference SNR values at 1% BLER points with and without impairments margin.
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Figure 2: EPDCCH demodulation performance with the localized transmission mode.
Table 2: EPDCCH performance requirements for localized transmission mode test with random PMI
	Test number
	Aggregation level
	Propagation Condition
	Reference value (dB)

	
	
	
	Without impairments margin
	With impairments margin

	1
	8 ECCE
	EVA5
	0.5
	2.0

	2
	
2 ECCE
	EVA5
	9.8
	11.3


3 Discussion on the remaining test parameters
3.1 Localized transmission mode test with TM10
According the previous discussion, there are several remaining issues for EPDCCH TM10 test cases:

· For TM10 UE feature 7-1 case, the two localized EPDCCH sets will be associated with different TP-s, and DCI will be scheduled on different EPDCCH sets, in this situation, whether to use combined test points or two different requirements for two localized set need to be decided.

· Whether to use aggregation level 2 or 8 for TM10 test is FFS.

Before discussing these two issues, we firstly evaluate the performance of the localized transmission mode tests with TM10. The TM10 specific simulation parameters which are different from the parameters of TM9 are provided in Table 3:
Table 3: TM10 specific simulation parameters (FDD)
	Parameter
	TP 1
	TP 2

	EPDCCH set configuration
	Two localized sets, 8 PRB for each sets, PRB location index [0 7 14 21 28 35 42 49]

	DCI format
	DCI 2D, 44+16=60bit

	Antenna configuration
	2x2 low

	Propagation Condition
	EVA5
	EVA5 / EPA5

	Time offset
	0 us
	2.0 us

	Frequency shift
	0 Hz
	200 Hz


Based on the assumption, we will provide the BLER performances for EPDCCH coming from the different TP-s, the evaluated cases are:

· Case 1: EPDCCH from TP1 and EVA5

· Case 2: EPDCCH from TP2 and EVA5

· Case 3: EPDCCH from TP2 and EPA5

· Case 4: EPDCCH from TP2 and EVA5, while UE keep time and frequency synchronization with TP1 (wrong implement)
The results were shown in Figure 3. 
[image: image3.emf]2 4 6 8 10 12 14 16

10

-3

10

-2

10

-1

10

0

SNR (dB)

BLER

ePDCCH performance of localized transmissiion mode TM10, 2 eCCE, FDD

 

 

Case 1, TP1 and EVA5

Case 2, TP2 and EVA5

Case 3, TP2 and EPA5

Case 4, bad UE implement

[image: image4.emf]-6 -4 -2 0 2 4 6

10

-3

10

-2

10

-1

10

0

SNR (dB)

BLER

ePDCCH performance of localized transmissiion mode TM10, 8 eCCE, FDD

 

 

Case 1, TP1 and EVA5

Case 2, TP2 and EVA5

Case 3, TP2 and EPA5

Case 4, bad UE implement


a) eCCE 2

















b) eCCE 8

Figure 3: EPDCCH demodulation performance with different transmission cases
It could be observed that:
· With the same propagation channel and the different time/frequency offsets from TP1 and TP2, the EPDCCH demodulation performances from two TPs are similar for both eCCE level 2 and 8
· With the different propagation channels and the same time/frequency offsets, the demodulation performances are different for eCCE level 8, and the same for eCCE level 2.

· If UE kept the time and frequency synchronization with the wrong TP when demodulating the EPDCCH, the performance would degrade significantly.
Based on the above observation, we have the following consideration:
· The same propagation channel (EVA5) would lead the similar demodulation performances which make it possible to apply one reference SINR value to verify the BLER performances on both TPs for the DPS test.

· Due to the time and frequency offset between two TPs, even with the same propagation channel, UE still has to keep right time and frequency synchronization with the correct TP to get reasonable demodulation performance. In other words, the same propagation channels are sufficient to ensure the right UE implementation for DPS.
· Compared to one combined BLER test metric, counting BLER separately on each TP will provide better discrimination between the good time-and-frequency tracking and the bad one.
So, based on the above analysis, we propose that:
· Proposal 1: For localized transmission mode test with TM10, it is suggested to use same propagation channel (EVA5) and to count BLER separately on each TP at one reference SINR values for TM10 UE feature 7-1 case.
4 Conclusion
In this paper, we evaluate EPDCCH distribution and localized (TM9) test cases based on agreed parameters, and provide the results with/without impairments margin as following
· Distributed transmission mode test: 

· 16 eCCE, 
· without impairments margin: -5.2 dB

· with impairments margin: -3.8 dB
· 4 eCCE, 
· without impairments margin: 0.5 dB

· with impairments margin: 2.0 dB
· localized transmission mode test with TM9: 

· 16 eCCE, 
· without impairments margin: 0.5 dB

· with impairments margin: 2.0 dB
· 4 eCCE, 
· without impairments margin: 9.8 dB

· with impairments margin: 11.3 dB
Also, we suggest adopting the following proposals for EPDCCH remaining issues:

· Proposal 1: For localized transmission mode test with TM10, it is suggested to use same propagation channel (EVA5) and to count BLER separately on each TP at one reference SINR values for TM10 UE feature 7-1 case.
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