TSG-RAN Working Group 4 (Radio) meeting #77                        R4-157498
Anaheim, CA, US, 16 - 20 Nov, 2015
Source:
ZTE

Title:
Link level simulation assumptions for DLCCH-IM
Agenda item:
7.4.3
Document for:
Discussion
1.  Introduction
In RAN4#76bis meeting, there were discussions on interference modeling [2-8] for link level simulation assumptions. A work plan [1] was also agreed. The work for the upcoming RAN4#77 meeting is copied as below.
· RAN4 #77 (November 2015) – 1 TU

· Provide initial link-level performance evaluation of the reference advanced IS/IC receivers for different DL control channels.

· Continue discussions on link-level simulation assumptions and interference models. 

· Agree on interference models for link-level simulation, taking into account the identified deployment scenarios.

In this contribution, we provide views on link level simulation assumptions for downlink control channel interference mitigation.
2. Discussion
Reference receiver and interference modelling for DLCCH-IM are discussed in [9-10]. Based on the proposals in [9-10] following simulation assumptions for link level evaluation are given.

2.1 Simulation assumptions for PDCCH

Simulation assumptions for PDCCH are summarized in Table 1.
Table 1 Assumptions for PDCCH/PCFICH link level evaluation

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Noc at antenna port
	dBm/15kHz
	-98
	N/A
	N/A

	Es/Noc
	dB
	TBD
	13.91
	3.34

	BWChannel
	MHz
	10
	10
	10

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
	Antenna ports 0,1

	Cell Id
	
	0
	6
	1

	
	
	0
	1
	6

	Cyclic prefix
	
	Normal
	Normal
	Normal

	Number of control OFDM symbols
	
	2
	2
	2

	PDCCH Aggregation Level
	CCE
	4
	N/A
	N/A

	PDCCH information bits
	bits
	R.16 FDD
	N/A
	N/A

	PDCCH loading in interfering cells (Note 1)
	
	N/A
	100%
	100%

	
	
	N/A
	50%
	50%

	PDCCH power boosting in interfering cells 
	dB
	0
	0
	0

	
	
	0
	(Note2)
	(Note 2)

	Number of PHICH groups (Ng)
	
	1
	N/A
	N/A

	PHICH duration
	
	Normal
	N/A
	N/A

	Unused RE-s and PRB-s
	
	OCNG
	OCNG
	OCNG

	Time Offset between Cells
	(s
	N/A
	2
	3

	Frequency shift between Cells
	Hz
	N/A
	200
	300

	Antenna configuration and correlation matrix
	
	2x2 Low
	2x2 Low
	2x2 Low

	Channel model and Doppler frequency 
	
	EVA70
	EVA70
	EVA70

	Note 1:
PDSCH interference is explicitly modelled. Partial loading is modelled by TDM ON/OFF. 
Note 2:
FFS how power boosting is modelled.

Note 3:
Reference receiver: EMMSE-IRC + CRS-IC.
Note 4:
Simulation output: Sweep BLER vs SNR, SNR = -5:15dB
Note 5:
Simulation length: 10000 sub-frames at minimum


2.2  Simulation assumptions for PHICH

Simulation assumptions for PHICH are summarized in Table 2.
Table 2 Assumptions for PHICH link level evaluation

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Noc at antenna port
	dBm/15kHz
	-98
	N/A
	N/A

	Es/Noc
	dB
	TBD
	13.91
	3.34

	BWChannel
	MHz
	10
	10
	10

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
	Antenna ports 0,1

	Cell Id
	
	0
	6
	1

	
	
	0
	1
	6

	Cyclic prefix
	
	Normal
	Normal
	Normal

	Number of control OFDM symbols
	
	2
	2
	2

	PHICH RMC
	
	R.19
	N/A
	N/A

	Number of PHICH groups (Ng)
	
	1
	N/A
	N/A

	PHICH duration
	
	Normal
	N/A
	N/A

	PDCCH loading in interfering cells (Note 1)
	
	N/A
	100%
	100%

	
	
	N/A
	50%
	50%

	PDCCH power boosting in interfering cells 
	dB
	0
	0
	0

	
	
	0
	(Note2)
	(Note 2)

	Unused RE-s and PRB-s
	
	OCNG
	OCNG
	OCNG

	Time Offset between Cells
	(s
	N/A
	2
	3

	Frequency shift between Cells
	Hz
	N/A
	200
	300

	Antenna configuration and correlation matrix
	
	2x2 Low
	2x2 Low
	2x2 Low

	Channel model and Doppler frequency 
	
	EVA70
	EVA70
	EVA70

	Note 1:
PDCCH interference is explicitly modelled. Partial loading is modelled by TDM ON/OFF. 
Note 2:
FFS how power boosting is modelled.

Note 3:
Reference receiver: EMMSE-IRC + CRS-IC.

Note 4:
Simulation output: Sweep BLER vs SNR, SNR = -5:15dB
Note 5:
Simulation length: 10000 sub-frames at minimum


2.3  Simulation assumptions for ePDCCH

Simulation assumptions for ePDCCH are summarized in Table 3 and Table 4 for distributed and localized respectively. 
Table 3 Assumptions for distributed ePDCCH link level evaluation

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Noc at antenna port
	dBm/15kHz
	-98
	N/A
	N/A

	Es/Noc
	dB
	TBD
	13.91
	3.34

	BWChannel
	MHz
	10
	10
	10

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
	Antenna ports 0,1

	Cell ID
	
	0
	1
	6

	Cyclic prefix
	
	Normal
	Normal
	Normal

	Number of control OFDM symbols
	
	2
	2
	2

	PHICH duration
	
	Normal
	N/A
	N/A

	ECCE Aggregation Level
	
	R.55 FDD
	N/A
	N/A

	
	
	R.56 FDD
	N/A
	N/A

	Precoder Update Granularity
	PRB
	1
	N/A
	N/A

	
	ms
	1
	N/A
	N/A

	Beamforming Pre-Coder
	
	Annex B. 4.4
	N/A
	N/A

	Number of EPDCCH Sets Configured
	
	2 (Note 2)
	N/A
	N/A

	Number of PRB per EPDCCH Set
	
	4 (1st Set)

8 (2nd Set)
	N/A
	N/A

	EPDCCH Subframe Monitoring
	
	N/A
	N/A
	N/A

	PDSCH TM
	
	TM3
	N/A
	N/A

	DCI Format
	
	2A
	N/A
	N/A

	Unused RE-s and PRB-s
	
	OCNG
	OCNG
	OCNG

	Time Offset between Cells
	(s
	N/A
	2
	3

	Frequency shift between Cells
	Hz
	N/A
	200
	300

	Antenna configuration and correlation matrix
	
	2x2 Low
	2x2 Low
	2x2 Low

	Channel model and Doppler frequency 
	
	EVA70
	EVA70
	EVA70

	Note 1:
The starting symbol for EPDCCH is derived from the PCFICH. RRC signalling epdcch-StartSymbol-r11 is not configured
Note 2:
The two sets are distributed EPDCCH sets and non-overlapping with PRB = {3, 17, 31, 45} for the first set and PRB = {0, 7, 14, 21, 28, 35, 42, 49} for the second set. EPDCCH is scheduled in the first set for Test 1 and second set for Test 2, respectively. Both sets are always configured.
Note 3:
PDSCH interference is TM3 and is modelled in all the PRBs of the two sets.
Note 4:
Reference receiver: LMMSE-IRC + CRS-IC.

Note 5:
Simulation output: Sweep BLER vs SNR, SNR = -5:10dB
Note 6:
Simulation length: 10000 sub-frames at minimum


Table 4 Assumptions for Localized ePDCCH link level evaluation

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Noc at antenna port
	dBm/15kHz
	-98
	N/A
	N/A

	Es/Noc
	dB
	TBD
	13.91
	3.34

	BWChannel
	MHz
	10
	10
	10

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
	Antenna ports 0,1

	Cell ID
	
	0
	1
	6

	Cyclic prefix
	
	Normal
	Normal
	Normal

	Number of control OFDM symbols
	symbols
	1
	N/A
	N/A

	EPDCCH starting symbol
	symbols
	2 (Note 1)
	N/A
	N/A

	PHICH duration
	
	Normal
	N/A
	N/A

	ECCE Aggregation Level
	
	R.57 FDD
	N/A
	N/A

	
	
	R.58 FDD
	N/A
	N/A

	Precoder Update Granularity
	PRB
	1
	N/A
	N/A

	
	ms
	1
	N/A
	N/A

	Beamforming Pre-Coder
	
	Annex B. 4.4
	N/A
	N/A

	CSI-RS Reference Signal
	
	Port 15 and 16
	N/A
	N/A

	CSI-RS reference signal resource configuration
	
	0
	N/A
	N/A

	CSI reference signal subframe configuration ICSI-RS
	
	2
	N/A
	N/A

	ZP-CSI-RS configuration bitmap
	
	0000010000000000
	N/A
	N/A

	ZP-CSI-RS subframe configuration IZP-CSI-RS
	
	2
	N/A
	N/A

	Number of EPDCCH Sets Configured
	
	2 (Note 2)
	N/A
	N/A

	EPDCCH Subframe Monitoring
	
	1111111110  1111111101  1111111011 1111110111 (Note 3)
	N/A
	N/A

	PDSCH TM
	
	TM9
	N/A
	N/A

	Unused RE-s and PRB-s
	
	OCNG
	OCNG
	OCNG

	Time Offset between Cells
	(s
	N/A
	2
	3

	Frequency shift between Cells
	Hz
	N/A
	200
	300

	Antenna configuration and correlation matrix
	
	2x2 Low
	2x2 Low
	2x2 Low

	Channel model and Doppler frequency 
	
	EVA70
	EVA70
	EVA70

	Note 1:
The starting symbol for EPDCCH is signalled with epdcch-StartSymbol-r11. However, CFI is set to 1.

Note 2:
The first set is distributed transmission with PRB = {0, 49} and the second set is localized transmission with PRB = {0, 7, 14, 21, 28, 35, 42, 49}. ePDCCH is scheduled in the second set for all tests. 

Note 3:
EPDCCH is scheduled in every SF. UE is required to monitor ePDCCH for UE-specific search space only in SFs configured by subframePatternConfig-r11. Legacy PDCCH is not scheduled
Note 4:
No PDSCH interference and only CRS is transmitted is the interference cell.
Note 5:
Reference receiver: LMMSE-IRC + CRS-IC.

Note 6:
Simulation output: Sweep BLER vs SNR, SNR = -5:10dB
Note 7:
Simulation length: 10000 sub-frames at minimum


3. Conclusions
In this contribution we provided views on link level simulation assumptions for downlink control channel interference mitigation WI. Simulation assumptions for link level evaluation of PCFICH/PDCCH/PHICH and ePDCCH are provided in Table 1, Table 2 and Table 3 respectively. 
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