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1 Introduction
According to the time plan discussion of simulation assumptions for R-PDCCH are expected to be complete in this RAN4 meeting. So in this contribution we present our views on the detail assumptions for R-PDCCH simulation and give the proposed scenarios to verify the R-PDCCH performance.
2 Discussion

2.1 Simulation assumptions
The general considerations for R-PDCCH simulation assumption are given in [2], but there are several issues need further discussion and/or decision, which are analysed in following section. 
Target quality
As defined in [1] for Relay backhaul the first slot of an R-PDCCH contains downlink assignment and the second slot of an R-PDCCH contains an uplink grant. In additional, an R-PDCCH is transmitted according to configurations 2 of Table 5.4-1 for the first slot and/or configuration 0 or 1 of Table 5.4-2 for second slot. Consequently, it is proposed to have separately requirement for DL grant and UL grant. And both configurations of second slot should be evaluated to test corresponding Relay subframe timing scheme. For DL timing case1 the full DMRS pattern is applied. The reduced DMRS pattern based R-PDCCH should be evaluated for DL timing case3, in this case all the available reference signals are located in the first slot of a subframe. 
TDD backhaul subframe structure

The TDD subframe structure has no visible impact on the R-PDCCH performance, for alignment with other channel assumptions the backhaul subframe configuration 1 with symmetrical DL/UL ratio in table 5.1-1[1] could be selected among the candidates. 
Channel bandwidths
We propose in [3] that the supported channel BW of RN backhaul should be declared as the BS. However, in implementation it may not always happen that the all the RBs of the declared BW are allocated for one Relay backhaul reception, so it is suggested to have two classification of supported channel BW for interleaving R-PDCCH and other channel as shown in table1. For the narrow BW class continuous 6RBs are active in demodulation performance, and for wide BW class continuous 50RBs are used, which would mitigate the concern for the simulation work load. In the case of non-interleaving R-PDCCH the requirements are independent of BW, except for the 8PRBs aggregation level could not be supported by 1.4MHz channel bandwidth system.
Table 1 RA suggestion for interleaving R-PDCCH and other RN backhaul channel
	Declared Channel bandwidth[MHz]
	Resource configured for transmission

	1.4/3/5
	6RBs

	10/15/20
	50RBs


Interleaving vs. non-interleaving

Both interleaving and non-interleaving could support CRS based R-PDCCH demo, and UE specific RS are not mapped onto PRB pairs used for the transmission of interleaved R-PDCCH. Non-interleaved R-PDCCH can only be applied with DMRS demodulation. As the design of interleaved R-PDCCH follows the Rel-8 PDCCH pattern, the feature of interleaving may partly be measured in the corresponding UE performance requirements in RN setup procedure. As non-interleaving is a new feature for R-PDCCH compare with the Rel-8 PDCCH, we prefer to have evaluation for non-interleaving first.
Resource mapping
The performance evaluation of R-PDCCH with CRS in [4] shows that the frequency diversity gain of distributed R-PDCCH over the localized R-PDCCH is no more than 1dB. In this case it is suggested to have test cases for localized R-PDCCH first. 

2.2 Simulation scenarios
Refer to PDCCH test cases of UE the simulation scenarios for non-interleaving R-PDCCH with CRS/DMRS/reduced DMRS are proposed in table2. The final requirements for definite RS may be a subset of the table. The detail simulation assumptions are listed in annex.
Table2 Initial test cases for non-interleaving R-PDCCH with CRS/DMRS/reduced DMRS
	Scenario
	Aggregation level
	Reference Channel
	DCI format
	Propagation Condition
	Antenna configuration
	Antenna correlation

	1
	8RBs
	R.1
	DCI1
	 LOS
	1x2
	N/A

	2
	4RBs
	R.2
	DCI2
	 NLOS
	2x2
	Low 

	3
	2RBs
	R.3
	DCI2
	 NLOS
	4x2
	Medium

	4
	1RBs
	R.4
	DCI2
	 NLOS
	4x4  
	Low
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Annex – Simulation assumptions for the R-PDCCH scenarios

	Common parameters
	Value

	Target quality
	P(miss detection of downlink scheduling grant) < 1 %;

P(miss detection of uplink scheduling grant) < 1 %;

	Performance requirement
	SNR required to fulfill the target quality

	Channel coding
	According to Sections 5.3.3 and 5.3.4 of 36.212

	Physical channel processing
	According to Sections 5.5 of 36.216

	Power allocation: 1 TX
	PDCCH_RA = PDCCH_RB = 0 dB 

	Power allocation: 2 and 4 TX
	PDCCH_RA = PDCCH_RB = -3 dB 

	R-PDCCH contend
	All R-PDCCH resources shall be occupied with non-zero data

	Resource mapping
	LVRB

	Control symbol
	Pm-dsg: 4 symbol in the first slot(CRS/DMRS/reduced DMRS)
Pm-usg: 7 symbols in the second slot;(CRS/DMRS)
        6 symbols in the second slot.(CRS/reduced DMRS)

	Cyclic prefix
	Normal

	Scheduling rate
	Ten subframes per radio frame (all subframes occupied)

	Blind decoding
	Not taken into account in the simulations

	Interference
	AWGN

	Channel estimation
	Practical and realizable channel and noise estimates with no a-priori knowledge of the channel state information

	TX EVM
	6 % 

	Simulation length
	10000 subframes at minimum

	TDD frame structure
	eNB-RN transmission configuration: 1 
Special subframe configuration: 4


Reference channels:

	Ref.
Channel
	TX ports
	Aggregation

Level(RBs)
	DCI format
	Cell ID
	Control symbol
	FDD payload

(w/o CRC)
	TDD payload

(w/o CRC)

	
	
	
	
	
	DL grant
	UL grant
	
	

	R.1
	1
	8
	Format 1
	0
	4 symbols
	7 symbols
	6 symbols
	22bits
	25bits

	R.2
	2
	4
	Format 2
	0
	
	
	
	33bits
	33bits

	R.3
	4
	2
	Format 2
	0
	
	
	
	31bits
	34 bits

	R.4
	4
	1
	Format 2
	0
	
	
	
	30bits
	33 bits


.
