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1. Introduction
This TP is to capture link level simulation results and demodulation results for asynchronous network into TR 36.884 V1.1.0.
2. TP proposal

< Start of  Change >
9
BS demodulation performance requirements with asynchronous interference

This clause provides the phase-II link level evaluation parameters and results in the scenario where the interferer(s) are time-asynchronous with the wanted signal. 

9.1
Parameters for link level evaluation

For the link level evaluation parameters in asynchronous interference scenario:
· Two interfering UEs from the same interfering cell are explicitly modeled, and the two interferers are configured to transmit respectively in the even subframes and odd subframes. The propagation conditions of the two interferers are statistically independent, so that the BS MMSE-IRC receiver needs to suppress the interference from two different spatial directions.
· To limit the test efforts, the number of asynchronous network test case is reduced to 3 for each channel bandwidth.
The common parameters for phase-II link level evaluation with asynchronous interference are given in Table 9.1-1 and Table 9.1-2. The configuration of the asynchronous interferers is illustrated in Figure 9.1-1. The phase-II evaluation cases with specific parameters are given in Table 9.1-3. 
Table 9.1-1: Common parameters of link level evaluation assumptions
	Parameters
	Unit
	Values

	Cyclic prefix
	
	Normal

	Interference modelling
	Number of explicitly modelled interferers
	
	Two interferers, named interferer 1-1 and interferer 1-2, are connected to the same cell and configured to transmit respectively in the even subframes and odd subframes.

	
	Interference modulation
	
	16QAM

	
	Timing delay and frequency offset for asynchronous case
	
	The transmissions of both interferer 1-1 and interferer 1-2 are delayed with respect to the wanted signal by 0.33 ms.

No frequency offset between the wanted signal and interferers.

	Frequency hopping, TTI bundling
	
	Disable

	HARQ combining
	
	Incremental redundancy

	Redundancy version sequence
	
	0, 2, 3, 1, 0, 2, 3, 1

	Maximal number of HARQ transmissions (including 1st transmission and re-transmissions)
	
	4

	Bandwidth 
	
	1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz

	Resource allocation 
	
	Full PRB allocation

	DM-RS configuration
	
	The serving UE is served by cell with cell id #0, and interferer 1-1 and interferer 1-2 are served by cell with cell id #1.
For the wanted PUSCH and interfering PUSCHs, 
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	Interference estimation
	
	Interference covariance matrix estimation should be conducted per PRB and per TTI.


Table 9.1-2: AWGN power level
	Channel bandwidth [MHz]
	AWGN power level

	1.4
	-92.7dBm / 1.08MHz

	3
	-88.7dBm / 2.7MHz

	5
	-86.5dBm / 4.5MHz

	10
	-83.5dBm / 9MHz

	15
	-81.7dBm / 13.5MHz

	20
	-80.4dBm / 18MHz
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Figure 9.1-1: Configuration of asynchronous interferers
Table 9.1-3: Cases for link level evaluations
	Case Num
	MCS
	Propagation condition (Serving, interferers)
	Antenna configuration for serving and interferers
	(DIP1-1, DIP1-2) dB

	1
	6
	(EPA5, ETU5) 
	1x2 Low
	(-0.43, -0.43)

	2
	15
	(EPA5, ETU5) 
	1x4 Low
	(-0.43, -0.43)

	3
	20
	(EPA5, ETU5) 
	1x8 Low
	(-0.43, -0.43)

	Note: The propagation conditions for the serving UE, interferer 1-1 and interferer 1-2 are statistically independent.


9.2
Link level simulation results 

The attached document R4-163888 captures the link level simulation results of MMSE-IRC receiver with asynchronous interference from companies.
TBA
Table 9.2-1~Table 9.2-6 summarize the ideal simulation results of MMSE-IRC receiver with asynchronous interference from different companies and the averaged SINR at 70% relative throughput for 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz and 20MHz bandwidth respectively. Table 9.2-7 provides the averaged SINR for 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz and 20MHz bandwidth.
Table 9.2-1: Summary of ideal link level simulation results for MMSE-IRC receiver of 1.4MHz, 70% TP
	Case

Num
	China Telecom
	Nokia Networks, Alcatel-Lucent (1)
	ZTE
	Samsung
	Huawei
	Ericsson
	Nokia Networks, Alcatel-Lucent (2)
	Average
SINR

	1
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	


Table 9.2-2: Summary of ideal link level simulation results for MMSE-IRC receiver of 3MHz, 70% TP
	Case

Num
	China Telecom
	Nokia Networks, Alcatel-Lucent (1)
	ZTE
	Samsung
	Huawei
	Ericsson
	Nokia Networks, Alcatel-Lucent (2)
	Average SINR

	1
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	


Table 9.2-3: Summary of ideal link level simulation results for MMSE-IRC receiver of 5MHz, 70% TP
	Case

Num
	China Telecom
	Nokia Networks, Alcatel-Lucent (1)
	ZTE
	Samsung
	Huawei
	Ericsson
	Nokia Networks, Alcatel-Lucent (2)
	Average
SINR

	1
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	


Table 9.2-4: Summary of ideal link level simulation results for MMSE-IRC receiver of 10MHz, 70% TP
	Case

Num
	China Telecom
	Nokia Networks, Alcatel-Lucent (1)
	ZTE
	Samsung
	Huawei
	Ericsson
	Nokia Networks, Alcatel-Lucent (2)
	Average SINR

	1
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	


Table 9.2-5: Summary of ideal link level simulation results for MMSE-IRC receiver of 15MHz, 70% TP
	Case

Num
	China Telecom
	Nokia Networks, Alcatel-Lucent (1)
	ZTE
	Samsung
	Huawei
	Ericsson
	Nokia Networks, Alcatel-Lucent (2)
	Average SINR

	1
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	


Table 9.2-6: Summary of ideal link level simulation results for MMSE-IRC receiver of 20MHz, 70% TP
	Case

Num
	China Telecom
	Nokia Networks, Alcatel-Lucent (1)
	ZTE
	Samsung
	Huawei
	Ericsson
	Nokia Networks, Alcatel-Lucent (2)
	Average SINR

	1
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	


Table 9.2-7: Summary of ideal link level simulation results of the average SINR for MMSE-IRC receiver, 70% TP
	Case Num
	1.4MHz
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz

	1
	
	
	
	
	
	

	2
	
	
	
	
	
	

	3
	
	
	
	
	
	


9.3
Demodulation performance requirements
The BS enhanced performance requirements for MMSE-IRC receiver with asynchronous interference are derived by taking into account the ideal simulation results in clause 9.2 and the additional implementation margin. Based on interested companies’ inputs in R4-163888, the enhanced performance requirements are given in Table 9.3-1, and these requirements shall be introduced into TS 36.104.
Table 9.3-1: Enhanced performance requirement for MMSE-IRC receiver, SINR (dB) at 70% relative TP
	Case Num
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	1
	
	
	
	
	
	

	2
	
	
	
	
	
	

	3
	
	
	
	
	
	

	4
	
	
	
	
	
	

	5
	
	
	
	
	
	

	6
	
	
	
	
	
	


< End of Change>
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