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1 Introduction
Based on [2], this contribution discusses the R-PDCCH simulation assumptions further. 
2 Performance Requirements

On the Un link, the RN mostly behaves like a UE, while on the Uu link, the RN can be regarded as an eNB. Consequently, the general methodologies on receiver demodulation performance used in LTE Rel-8 can be reused for relays.

For R-PDCCH, the performance of DL grant and UL grant is not the same, considering the impacts of effective code rate and of the channel estimation. However, performance of DL grant is the limiting one even under reduced DMRS, which can be demonstrated in the following figure with the simulation parameters listed in Annex. Therefore, it’s reasonable to test DL grant only for simplicity.  
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Figure 1: Performance comparison between DL grant and UL grant with reduced DMRS
There is no PHICH for relay and Un UL HARQ retransmission is triggered by the toggle of NDI bit in UL grant. This is the same as non-adaptive mode in Rel-8. So, there is no motivation to test the performance of UL grants. 

Proposal 1: The receiver characteristics of the R-PDCCH are determined by the probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg). 
There are two formats defined for R-PDCCH, i.e. with and without cross-interleaving. For R-PDCCH without cross-interleaving format, the scheme is new and shall be covered by performance test. For R-PDCCH with cross-interleaving format, only a set of RBs is semi-statically configured in frequency domain for potential R-PDCCH transmission, which leads to less frequency diversity compared to PDCCH. 
Proposal 2: Both with and without cross-interleaving formats of R-PDCCH shall be tested. 
3 Simulation Assumptions 
For R-PDCCH simulation, it’s beneficial to reuse FRC test in Rel-8 as much as possible and keep consistency between FDD and TDD. 
3.1 Test Parameters

Table 1 and Table 2 define the test parameters of R-PDCCH in transmission mode of single antenna port, transmit diversity, and Single-Layer Spatial Multiplexing. 
Table 1: Test parameters for single antenna port and transmit diversity of R-PDCCH
	Parameter
	Unit
	Single antenna port
	Transmit diversity

	Un subframe type in DeNB
	
	Normal subframe
	Normal subframe

	SubframeConfigurationFDD
	
	[181]
	[181]

	Cell ID
	　
	0
	0

	Downlink power allocation
	R-PDCCH_RA
	dB
	0
	-3

	
	R-PDCCH_RB
	dB
	0
	-3
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at antenna port
	dBm/15kHz
	-98
	-98

	Symbols for unused PRBs
	　
	OCNG (Note 1)
	OCNG (Note 1)

	Note 1: These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.


Table 2: Test Parameters for Single-Layer Spatial Multiplexing of R-PDCCH

	Parameter
	Unit
	Test 1
	Test 2

	Un subframe type in DeNB
	　
	Normal subframe
	Normal subframe

	SubframeConfigurationFDD
	
	[181]
	[181]

	Downlink power allocation
	R-PDCCH_RA
	dB
	0
	0

	
	R-PDCCH_RB
	dB
	0
	0

	Cell-specific reference symbols
	
	Antenna port 0 and antenna port 1
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at antenna port
	dBm/15kHz
	-98
	-98

	Symbols for unused PRBs
	　
	OCNG (Note 1)
	OCNG (Note 1)

	Simultaneous transmission (Note 3)
	
	No
	No

	Precoding granularity
	PRB
	6
	50

	PMI delay (Note 2)
	ms
	TBD
	TBD

	Reporting interval
	ms
	TBD
	TBD

	Reporting mode
	　
	PUSCH 1-2
	PUSCH 3-1

	Note 1: These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.
Note 2: If the RN reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the DeNB downlink before SF#(n+4)
Note 3: The modulation symbols of the signal under test are mapped onto antenna port 7 while antenna port 8 is unused. 
Note 4: 
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3.2 Simulation assumption for R-PDCCH format with cross-interleaving 

The proposed test case for small number of PRB is: 
	Test number
	Bandwidth  
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	TBD
	1.4 MHz
	2 CCE
	TBD
	TBD
	NLOS
	1x2 Low
	1
	TBD


The proposed test cases for large number of PRB are:
	Test number
	Bandwidth  
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	TBD
	10MHz
	4 CCE
	TBD
	TBD
	NLOS
	2x2 Low
	1
	TBD

	TBD
	10 MHz
	1 CCE
	TBD
	TBD
	NLOS
	4x4 Medium
	1
	TBD


3.3 Simulation assumption for R-PDCCH format without cross-interleaving 

3.3.1 DMRS based R-PDCCH format without cross-interleaving test (Single-Layer Spatial Multiplexing performance):

The proposed test cases for closed loop rank-one precoding are: 
	Test number
	Bandwidth  
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	TBD
	10MHz
	1 PRB
	TBD
	TBD
	LOS with strong dominant component
	2x2 Full
	1
	TBD

	TBD
	10 MHz
	2 PRB
	TBD
	TBD
	LOS with medium dominant component
	2x2 Full
	1
	TBD

	TBD
	10 MHz
	4 PRB
	TBD
	TBD
	NLOS
	4x2 Medium
	1
	TBD


3.3.2 CRS based R-PDCCH format without cross-interleaving test (Transmit diversity Performance):

The proposed test case is: 
	Test number
	Bandwidth  
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	TBD
	10 MHz
	4 PRB
	TBD
	TBD
	NLOS
	2x2 Low
	1
	TBD


4 Proposal


It is proposed that the above requirements and simulation assumptions can be adopted when specifying R-PDCCH performance requirements and simulation assumptions. 
Table 3: Reference Channel for R-PDCCH
	Parameter
	Unit
	Value

	Reference channel
	　
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	Number of transmitter antennas
	　
	1
	2
	4
	2
	2
	4
	2

	Channel bandwidth
	MHz
	1.4
	10
	10
	10
	10
	10
	10

	Allocated RB for R-PDCCH
	RB
	2
(LVRB)
	10
(DVRB)
	10
(LVRB)
	1
(LVRB)
	2
(LVRB)
	4
(LVRB)
	4
(DVRB)

	Aggregation level
	　
	2 CCE
	4 CCE
	1 CCE
	1 PRB
	2 PRB
	4 PRB
	4 PRB

	DCI Format
	　
	Format 1
	Format 2
	Format 1
	Format 1
	Format 1
	Format 2
	Format 2

	Cell ID
	　
	0
	0
	0
	0
	0
	0
	0

	Payload (without CRC)
	Bits
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
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Annex 
Table 4 Simulation assumptions for R-PDCCH with Reduced DMRS
	Parameter
	Assumption

	Antenna configuration
	2x2, high correlation

	System bandwidth
	10 MHz (50RBs)

	Transmission Mode
	Mode 9 (only port 7)

	Modulation scheme
	QPSK

	Channel coding and rate Matching
	Same as Rel-8 PDCCH, RB-level rate matching

	Channel model
	Doppler 2Hz, NLOS scenarios, ETU

	Channel estimation algorithm
	Realistic 2D-MMSE

	Channel estimation granularity
	Single-RB DMRS

	Carrier frequency
	2.0 GHz

	R-PDCCH OFDM symbols
	#3, #4, #5, #6 OFDM symbol in DL grant region
#0, #1, #2, #3, #4, #5 OFDM symbol in UL grant region

	R-PDCCH RBs
	Fixed localized RBs

	DCI payload

	Format 1(49 bits) ; Format 2(61 bits)
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