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1. Introduction
In RAN4 #67 meeting, the Distributed EPDCCH demodulation test and the respective test parameters were agreed [1-2]. This document provides link-level simulation results for the Distributed EPDCCH demodulation test. The simulation parameters are summarized in Section 2 and the simulation results for different sub-scenarios are provided in Section 3.
2. Simulation Parameters
The distributed EPDCCH demodulation test parameters used for simulations are summarized in Table 1. The simulation parameters are based on the agreed scenarios [2] and include a number of clarifications which are based on the discussion in [3] (the respective changes are highlighted in grey).
Table 1: Test parameters for EPDCCH distributed test
	Parameter
	Distributed test

	Performance metrics
	DL scheduling grant DCI miss detection probability

	Performance requirement
	SNR required to achieve 1% DL scheduling grant miss detection probability

	Bandwidth
	10 MHz

	Cyclic Prefix
	Normal

	Duplexing 
	FDD, TDD

	TDD parameters
	UL/DL configuration
	0

	
	Special SF configuration
	1

	
	ACK/NACK feedback mode
	Multiplexing

	Tx EVM
	6% 

	Noc
	-98 dBm/15khz

	Unused REs and PRBs
	OCNG for all unoccupied REs including unused EPDCCH REs

	Power allocation
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	Antenna configuration
	2x2 Low

	Propagation conditions
	· EVA70: the test with ECCE aggregation level 16
· EVA5: the test with ECCE aggregation level 4 or 8

	Cell ID
	0

	PDSCH transmission mode
	TM3

	DCI format
	DCI format 2A (FDD – 40 bits, TDD – 43 bits)

	CRS configuration
	Port 0, 1

	CSI-RS configuration
	N/A

	EPDCCH Starting Symbol
	· Option 1: starting symbol is decided by decoding PCFICH (CFI = 2) and EPDCCH starts from Symbol 2
· Option 2: starting symbol is decided by RRC signalling and CFI = 2 EPDCCH starts from Symbol 2.

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

	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 (EPDCCH Set #0)
· 8 PRB pairs for the second set (EPDCCH Set #1)

	EPDCCH PRB pair allocation
	Uniformly distributed across the bandwidth

EPDCCH Set #0: PRB pairs # 3, 17, 31, 45
EPDCCH Set #1: PRB pairs # 0, 7, 14, 21, 28, 35, 42, 49

	EPDCCH scheduling
	Randomly select the candidate within a fixed EPDCCH in each subframe:
· EPDCCH Set #0 with 4 PRB pairs for EPDCCH test with aggregation level 4 or 8

· EPDCCH Set #1 with 8 PRB pairs for EPDCCH test with aggregation level 16

	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

	EPDCCH precoder update granularity
	1 PRB and 1ms

	EPDCCH monitoring SF configuration
	Not configured (i.e. default behaviour)


3. Simulation Results
This section provides link-level performance for Distributed EPDCCH test. The link level analysis was done for the following sub-scenarios:
1. ECCE AL 16, starting symbol is decided by decoding PCFICH (AL16, PCFICH);
2. ECCE AL 16, starting symbol is decided by RRC signalling (AL16, RRC);
3. ECCE AL 8, starting symbol is decided by decoding PCFICH (AL8, PCFICH);
4. ECCE AL 8, starting symbol is decided by RRC signalling (AL8, RRC);
5. ECCE AL 4, starting symbol is decided by decoding PCFICH (AL4, PCFICH);
6. ECCE AL 4, starting symbol is decided by RRC signalling (AL4, RRC).
The approximate EPDCCH transmission code rates for the evaluated scenarios are provided in Table 2.

Table 2. EPDCCH transmission code rates

	Duplexing mode
	ECCE aggregation level

	
	AL16
	AL8
	AL4

	FDD
	0.065
	0.130
	0.260

	TDD, Normal subframe
	0.068
	0.137
	0.273

	TDD, Special subframe
	0.071
	0.142
	0.284


The simulation results for FDD and TDD duplexing modes are illustrated in Figure 1 and Figure 2, respectively.
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	Figure 1. EPDCCH DCI miss detection 
(FDD mode)
	Figure 2. EPDCCH DCI miss detection 
(TDD mode)


In Table 3 we provide the results on the SNR required to achieve 1% DL scheduling grant DCI miss detection probability for different Distributed EPDCCH test scenarios in FDD and TDD modes.

Table 3: SNR required to achieve 1% DL scheduling grant DCI miss detection probability, [dB]
	
	FDD
	TDD

	
	AL16
	AL8
	AL4
	AL16
	AL8
	AL4

	PCFICH based starting symbol
	-5.24
	-1.93
	0.72
	-4.85
	-1.68
	0.99

	RRC based starting symbol
	-5.49
	-1.93
	0.72
	-5.23
	-1.68
	0.99


Based on the analysis of simulation results we make the following observations:

· PCFICH decoding has small impact on the EPDCCH demodulation performance for aggregation level 16;
· PCFICH decoding has no impact on the EPDCCH demodulation performance for aggregation level 4 and 8;
· EPDCCH performance in TDD tests is slightly worse comparing to the FDD tests due to larger DCI payload and worse PCFICH demodulation performance for ECCE AL 16.

4. Conclusions
In this contribution we have provided link-level simulation results for the distributed EPDCCH demodulation test scenario. Current assumptions on the distributed EPDCCH assume 9 sub-scenarios for each duplexing mode, so further down-selection of the test options is required. Based on the simulation results we propose a number of test scenario modifications:

Proposal 1:
For Distributed EPDCCH tests EPDCCH starting symbol is decided by PCFICH.
Proposal 2:
For Distributed EPDCCH tests ECCE aggregation levels 8 and 16 are used.
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