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1. Introduction
In the previous meetings the Distributed and Localized EPDCCH demodulation test parameters were agreed [1-2]. In this document we provide link-level simulation alignment results for the Distributed and Localized TM9 EPDCCH demodulation tests.
2. Simulation results

2.1 Test 1: Distributed EPDCCH

The Distributed EPDCCH tests simulation parameters are based on the agreements in [1-2] and are summarized in Table 5 in the Annex. The EPDCCH transmission code rates for the Distributed EPDCCH scenarios are provided in Table 1. The simulation results for FDD and TDD duplexing modes are illustrated in Figure 1 and the summary of SNR values required to achieve 1% DL scheduling grant DCI miss detection probability is provided in Table 2. For TDD mode the performance for Normal, Special and all subframes is analyzed.
Table 1. Test 1 – EPDCCH code rates

	Duplexing mode
	Subframe type
	ECCE AL

	
	
	AL 4
	AL 16

	FDD
	Normal SF
	0.2685
	0.0671

	TDD
	Normal SF
	0.2824
	0.0706

	
	Special SF
	0.2933
	0.0733
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	Figure 1. Test 1 EPDCCH demodulation performance


Table 2. Test 1 – SNR required to achieve 1% DL scheduling grant DCI miss detection probability, [dB]

	Duplexing mode
	Subframe type
	ECCE AL

	
	
	AL 4
	AL 16

	FDD
	Normal SF
	0.90
	-5.18

	TDD
	All SFs
	1.01
	-4.90

	
	Normal SF
	0.92
	-4.82

	
	Special SF
	1.09
	-4.98


Based on the analysis of these results we make the following observation:

Observation 1:
For the Test 1 (Distributed EPDCCH) in TDD mode the EPDCCH demodulation performance difference between the Normal and Special subframes is negligible (< 0.2 dB). 

2.2 Test 2: Localized EPDCCH + TM9

The Localized EPDCCH + TM9 tests simulation parameters are based on the previous RAN4 WG agreements in [1-2] and the proposals in the companion contribution [3]. For alignment purposes the results are provided under assumption of absence of CSI-RS and ZP-CSI-RS. The simulation parameters are summarized in Table 6 in the Annex. The EPDCCH transmission code rates are provided in Table 3, the simulation results for FDD and TDD duplexing modes are illustrated in Figure 2 and the summary of SNR values required to achieve 1% DL scheduling grant DCI miss detection probability is provided in Table 4. For TDD mode the performance for Normal, Special and all subframes is analyzed.
Table 3. Test 2 – EPDCCH code rates

	Duplexing mode
	Subframe type
	ECCE AL

	
	
	AL 2
	AL 8

	FDD
	Normal SF
	0.5556
	0.1389

	TDD
	Normal SF 
	0.5833
	0.1458

	
	Special SF
	0.6058
	0.1514
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	Figure 2. Test 2 EPDCCH demodulation performance


Table 4. Test 2 – SNR required to achieve 1% DL scheduling grant DCI miss detection probability, [dB]

	Duplexing mode
	Subframe type
	ECCE AL

	
	
	AL 2
	AL 8

	FDD
	Normal SF 
	10.15
	0.43

	TDD
	All SF
	10.58
	-0.15

	
	Normal SF
	10.48
	0.53

	
	Special SF
	10.67
	-1.13


Based on the analysis of these results we make the following observation:

Observation 2:
For the Test 2 (Localized EPDCCH + TM9) in TDD mode the EPDCCH demodulation performance difference between the Normal and Special subframes is negligible for AL 2 (< 0.2 dB). For AL8 the performance difference between the Normal and Special subframes is ~1.6 dB due to better frequency diversity of the transmission in the Special SFs. 

3. Conclusions

In this paper we provide link-level alignment results for the Distributed and Localized TM9 EPDCCH demodulation tests. Based on these results we make the following observations and proposals:
Observation 1:
For the Test 1 (Distributed EPDCCH) in TDD mode the EPDCCH demodulation performance difference between the Normal and Special subframes is negligible (< 0.2 dB). 

Observation 2:
For the Test 2 (Localized EPDCCH + TM9) in TDD mode the EPDCCH demodulation performance difference between the Normal and Special subframes is negligible for AL 2 (< 0.2 dB). For AL8 the performance difference between the Normal and Special subframes is ~1.6 dB due to better frequency diversity of the transmission in the Special SFs. 

Proposal 1:
For Test 1 (Distributed EPDCCH) and for Test 2 (Localized EPDCCH + TM9) with at least AL2 define the EPDCCH demodulation performance requirements in TDD mode assuming performance averaging over all Normal and Special subframes.
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Annex – Simulation parameters
Table 5. Parameters for EPDCCH demodulation Test 1
	Parameter
	Test 1: Distributed EPDCCH

	Performance metrics
	DL scheduling grant 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

	Tx EVM
	6% 

	Noc
	-98 dBm/15khz

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

	Power allocation
	ρA= -3 dB, ρB = -3 dB, ( = 0 dB, EPDCCH_RA = 0 dB, EPDCCH_RB = 0 dB

	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 – 42 bits, TDD – 45 bits)

	CRS configuration
	Port {0, 1}

	CSI-RS configuration
	N/A

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

	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 (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 AL 4 

· EPDCCH Set #1 with 8 PRB pairs for EPDCCH test with AL 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)


Table 6. Parameters for EPDCCH demodulation Test 2
	Parameter
	Test 2: EPDCCH Localized + TM9 test

	Performance metrics
	DL scheduling grant 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

	Tx EVM
	6% 

	Noc
	-98 dBm/15khz

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

	Power allocation
	ρA= -3 dB, ρB = -3 dB, ( = 0 dB, EPDCCH_RA = 0 dB, EPDCCH_RB = 0 dB

	Antenna configuration
	2x2 Low

	Propagation conditions
	EVA5

	Cell ID
	0

	PDSCH transmission mode
	TM9

	DCI format
	DCI format 2C (FDD – 44 bits, TDD – 47 bits)

	CRS configuration
	Port {0, 1}

	CSI-RS / ZP CSI-RS configuration
	For the alignment simulations the performance without CSI-RS and ZP-CSI-RS is analysed

	EPDCCH Starting Symbol
	Signalled via higher layers (epdcch-StartSymbol-r11).

EPDCCH start symbol is #2. CFI = 1.

	ECCE Aggregation Level
	· 2 ECCEs
· 8 ECCEs

	Number of EREGs per ECCE
	· FDD: 4

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

	Number of EPDCCH Sets
	2 overlapping EPDCCH sets (one distributed and one localized set)

(EPDCCH set #0: Localized, EPDCCH set #1: Distributed)

	Number of PRB pair per EPDCCH
	8 for localized and 2 for distributed

EPDCCH set #0: 8

EPDCCH set #1: 2

	EPDCCH PRB pair allocation
	Uniformly distributed across the bandwidth

EPDCCH Set #0: PRB pairs # 0, 7, 14, 21, 28, 35, 42, 49

	EPDCCH scheduling
	Fixed EPDCCH set index is 0

EPDCCH candidate is randomly assigned in each subframe 

	EPDCCH pre-coding
	Random beamforming model similar to DM-RS based PDSCH demodulation tests 

	EPDCCH precoder update granularity
	1 EPDCCH PRB pair; 1 ms

	EPDCCH monitoring SF configuration
	For the alignment simulations it is assumed that EPDCCH is monitored in all subframes


PAGE  
1/4

