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1 Introduction
In RAN4 meeting #74, the way forward on BS MMSE-IRC performance WI and the system simulation assumptions for homogeneous network and heterogeneous network were agreed [1~3]. In this contribution we will provide the system simulation results under homogenous network and try to agree on the interference profile. In this contribution we will discuss the simulation assumptions based on our previous paper in [4].
2 Discussion on simulation assumptions
In Table 1, we summarize the link level simulation assumptions for PUSCH BS IRC performance evaluation. And for the evaluation, we propose to focus on PUSCH data performance, and not to consider the performance of ACK/NACK multiplexed on PUSCH and the new uplink timing test with BS IRC receiver. The existing requirements are still applicable to BS IRC receiver.
Table 1: Summary of link level simulation assumptions for PUSCH performance evaluation for BS IRC receiver
	Parameters
	Unit
	Values

	System bandwidth
	MHz
	10, 15, 20

	MCS
	
	QPSK 1/3, [16QAM 3/4], [64QAM 5/6]

	Propagation conditions
	
	EPA5, EVA5, EVA70

	Antenna configuration
	
	1x2, 1x4, 1x8; Low correlation

	PRB allocation during the test
	PRB
	Full PRB transmission

	Cyclic prefix
	
	Normal

	Frequency hopping
	
	Disable

	TTI bundling
	
	Disable

	Interference model:
	
	

	DIP values
	
	TBD

	Number of interferers
	
	2

	Timing offset between the target UE and aggressor UEs
	us
	Aggressor UE 1: -3; 

Aggressor UE 2: 3

	Frequency offset 
	Hz
	Aggressor UE 1: -100; 

Aggressor UE 2: 600 (consider the frequency error requirements for UE and BS)

	Granularity of interference level change for each UE
	
	Per PRB per TTI
FFS how the interferences change

	Test metric
	
	SNR vs Relative throughput of PUSCH


MCS

Unlike downlink MMSE-IRC receiver, the geometry and relation between power levels of serving cell and aggressor cells could not be used to determine the interference characteristics for uplink IRC receiver. At the serving eNB receiver, the interference characteristic on the certain PRB with a TTI is independent of the scheduled UE. What MCS will be applied also depends on the actual transmit power for that UE, which would be related to the closed-loop power control. But different companies may have the different algorithms. It would be difficult to align the simulation results. 
Therefore we think that we cannot follow the method to determine the interference levels for downlink MMSE-IRC receiver, i.e., first assume the geometry and then select the MCS which provide required SNR at 70% relative throughput approaching the assumed geometry. We should first decide a group of the candidate interference levels and use the existing MCS-es for BS demodulation requirements, i.e., 1/3 QPSK, 3/4 16QAM, and 5/6 64QAM, as the starting point and then try to find the proper combinations of MCS-es and interference levels to provide the significant gain between IRC and MRC receiver. In that way, we can have a good test point.
Full PRB transmission

The disadvantage of single PRB transmission for the test is that the covariance matrix within one PRB is the same. But in practice the uplink transmission will be scheduled on multiple PRBs and BS need to mitigate the interference with different interference covariance matrices. So the full PRB transmission would be better than the single PRB transmission from the test point of view.
System bandwidth for the requirements
Firstly the performance on different bandwidths would be quite similar. Secondly 10MHz~20MHz would be widely supported. To reduce the test case number, we propose to focus on 10MHz, 15MHz and 20MHz for the requirements.

Test metric
As mentioned for MCS discussion, the geometry was used to determine the MCS and test metric for downlink MMSE-IRC receiver. Thus the SINR instead of SNR is used for UE MMSE-IRC requirements. But for BS, if the different approach was used for MCS selection, then it would be better to use SNR, which may be beneficial for comparison of the performance between normal receiver and IRC receiver.
3 Conclusions

In this paper, we provide the link level simulation assumptions for BS IRC PUSCH performance evaluation. The simulation assumptions are given in Table 1.
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Annex: Previous agreements

Below we summarize the agreements in the last meeting.

· Way forward on scope

· On performance requirements of MMSE-IRC receiver for PUSCH:
· Prioritize synchronous network, asynchronous network is not precluded.
· Prioritize PUSCH to PUSCH collision scenario 

· Prioritize 1Tx UE scenario over 2Tx UE for both target PUSCH and interference PUSCH. 

· Only inter-cell interference suppression is considered, i.e. intra-cell inter-user interference resulted from UL MU-MIMO is excluded. 

· In summary, the first priority for this WI is SIMO PUSCH to SIMO PUSCH collision under synchronous network.

· Way forward on scenarios
· Both homogeneous network and heterogeneous network should be considered 

· First conduct the homogeneous network evaluation and then conduct the heterogeneous network system level evaluation. 

· Homogeneous network 

· The simulation assumptions should be based on CoMP Scenario 1 in TR36.819
· ISD of the Macro cell is 500m

· Traffic model: full buffer transmission in uplink 

· ISD for evaluation: 500m 

· Traffic model: full buffer transmission in uplink 
· Uplink scheduler 

· Option 1: The same frequency domain multiplexing method in TR36.814 can be used in the system level simulation for the BS LMMSE-IRC receiver evaluation 

· Option 2: PF scheduling and provide the N interferences DIPs per PRB 

· Option 3: TDM scheduling (schedule one user per TTI) and provide the N interferences DIPs per PRB 

· UE dropping 
· For homogeneous network simulation: UE dropping 100% outdoor 

· For heterogeneous network simulation: UE dropping:20% outdoor and 80% indoor 

· Cell selection criteria 

· RSRP based (no CRE), with 3 dB handover margin 

· Focus on 1Tx UE case 

· Way forward on system-level simulation

· The following outputs from the system simulation evaluations should be considered for deciding interference modelling 

· Interference power level; 

· Number of explicitly modelled interference 

· Methodologies and statistical measurements 

· Use DIP value for evaluation of interference profile. 

· Provide the distribution of DIPs considering the following ways: 

· Baseline: Unconditional DIP values 

· Optional: conditional DIP values

· FFS how to determine DIP values for link level evaluation 

· Way forward on reference receiver
· IRC receiver with DMRS based covariance matrix estimation 
· Interference covariance matrix estimation should be conducted per PRB and per TTI.

The work plan [4] is copied below.

Table 1: Phase I work plan for SIMO PUSCH under synchronous network
	
	Deployment scenarios and system simulation assumptions
	Interference modeling
	Link simulation

	
	
	Modeling methodology
	Interference profile
	Candidate reference receiver(s) and simulation assumption
	Simulation results

	RAN4 #74
(Feb 2015)
	Agree on baseline assumptions
	Agree on baseline methodology
	
	Discussion and initial agreements if possible
	

	RAN4 #74bis 
(Apr 2015)
	Update if needed
	Update if needed
	Collect simulation results, and agree on baseline interference profiles if possible
	Agree on baseline assumptions
	

	RAN4 #75
(May 2015)
	
	
	Collect updated simulation results, and agree on interference profiles
	Update if needed
	Collect initial simulation results

	RAN4 #76
(Aug 2015)
	
	
	
	
	Collect updated simulation results 








