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1
Introduction
In RAN4 #68 meeting, EPDCCH test parameters are almost agreed in [1] [2]. In this contribution, we provide simulation results for the distributed/non-TM10 localized EPDCCH demodulation test based on [1] [2].
2
Distributed transmission test and simulation results
In Table 1, the simulation parameters [1] [2] for the distributed EPDCCH demodulation test are presented.

Table 1: Agreed test parameters EPDCCH distributed test
	Parameter
	Distributed test

	Bandwidth
	10 MHz

	Cyclic Prefix
	Normal

	Duplexing 
	FDD, TDD

	EPDCCH Starting Symbol
	Starting symbol is decided by decoding PCFICH (CFI = 2) and EPDCCH starts from Symbol 2

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

	ECCE Aggregation Level
	· 16 ECCE

· 4 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

· 8 PRB pairs for the second

	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 4 ECCE

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

	EPDCCH pre-coding
	Random 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

	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 

	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


The simulation results for 4-ECCE and 16-ECCE aggregation levels are shown in Figure 2 and Figure 3, respectively. In Table 2, we summary the required SNR to achieve 1 % BLER. 
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Figure 2:  detection performance for distributed EPDCCH with 4-ECCE aggregation level.
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Figure 3:  detection performance for distributed EPDCCH with 16-ECCE aggregation level.
Table 2: Required SNR to achieve 1 % BLER for distributed EPDCCH 
	FDD
	Aggregation Level = 4 ECCE
	Aggregation Level = 16 ECCE

	Proposed
	-0.26 dB
	-5.5 dB

	R4-133231 [3]
	0.3 dB
	-4.9 dB

	R4-133537 [4]
	0.72 dB
	-5.24 dB

	R4-133864 [5]
Note: fixed PMI
	0.3 dB
	-5.6 dB

	R4-133257 [6]
	-0.8 dB
	-5.8 dB

	R4-133878 [7]
	1.6 dB
	-4.4 dB

	R4-133486 [8]
	-0.7 dB
Note: estimated from Fig. 1 in [8]
	-5.4 dB
Note: estimated from Fig. 2 in [8]


	TDD
	Aggregation Level = 4 ECCE
	Aggregation Level = 16 ECCE

	Proposed
	0.45 dB
	-5.3 dB

	R4-133231 [3]
	0.7 dB
	-4.2 dB

	R4-133537 [4]
	0.99 dB
	-4.85 dB


3
Non-TM 10 localized transmission test and simulation results
The used parameters are listed in Table 3 based on [1] [2] and e-mail discussions.

Table 3: Agreed test parameters for non-TM10 localized test
	Parameter
	Localized Test

	Bandwidth
	10 MHz

	Cyclic Prefix
	Normal

	Duplexing 
	FDD, TDD

	EPDCCH Starting Symbol
	Starting symbol is decided by RRC signalling and CFI = 1. 

Note: epdcch-StartSymbol-r11 for non-TM10

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

	Aggregation Level
	2 and 8 ECCE

	Number of EREGs per ECCE
	· FDD: 4

· TDD: 4 for normal subframe and 8 for special subframe

	Number of EPDCCH Sets
	2 Overlapping Sets: 1 distributed + 1 localized. 

Note: Overlapping by PRB 0 and PRB 49.

	Number of PRB pair per EPDCCH
	· 2 PRB pairs for the distributed set

· 8 PRB pairs for the localized set. PRB allocation as agreed in distributed test for 8PRB

	EPDCCH PRB pair allocation
	Uniformly distributed across the bandwidth

	EPDCCH Precoding
	[Random Pre-coding]

	Transmission Mode
	TM9 (non-QCL) 

	DCI Format
	Format 2C (non-QCL) 

	Antenna Configuration
	[2x2]

	TDD UL/DL configuration
	0

	TDD special SF configuration
	1

	Propagation conditions
	· EVA5: the test with aggregation level 2 or 8


Simulation results for non-TM10 localized transmission are illustrated in Figure 3 and Figure 4. The required SNR for target 1% BLER are summarized in Table 4. 
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Figure 3: detection performance for non-TM10 localized EPDCCH with 2-ECCE aggregation level.
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Figure 4: detection performance for non-TM10 localized EPDCCH with 8-ECCE aggregation level.
Table 4: Required SNR to achieve 1 % BLER for non-TM10 localized EPDCCH 
	FDD
	Aggregation Level = 2 ECCE
	Aggregation Level = 8 ECCE

	Proposed
	10 dB
	0.15 dB

	R4-133231 [3]
Note: EPDCCH starts from Symbol 3
	
	0.8 dB

	R4-133257 [6]

Note: CSI-RS is configured and 
EPDCCH starts from Symbol # 3
	13.4 dB

note: estimated from Fig. 1a in [6]
	3.4 dB

note: estimated from Fig. 1a in [6]

	R4-133864 [5]
	9.9 dB 

note: estimated from Fig. 2 in [5]
	


	TDD
	Aggregation Level = 2 ECCE
	Aggregation Level = 8 ECCE

	Proposed
	10.7 dB
	-0.15 dB

	R4-133231 [3]

Note: EPDCCH starts from Symbol 3
	
	0.3 dB


4
Conclusion
In this contribution, distributed and non-TM10 localized EPDCCH simulation results based on [1] [2] are presented. 
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