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1 General
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.6
	R4-152125
	Approval
	TR skeleton (V0.0.1) for Performance requirements of MMSE-IRC receiver for LTE BS
	China Telecom


Agreements:
This document was agreed in the main session.

2 Deployment scenarios: system simulation assumptions
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.6.1
	R4-152128
	Discussion
	Further discussion on system level simulation assumptions
	China Telecom

	7.6.1.1
	R4-151435
	Discussion
	System simulation results for homogeneous network deployment
	Huawei, HiSilicon

	7.6.1.1
	R4-151990
	Discussion
	System simulation results for homogeneous deployment for LTE BS MMSE-IRC Receiver
	ZTE Corporation

	7.6.1.2
	R4-151436
	Discussion
	System simulation results for heterogeneous network deployment
	Huawei, HiSilicon

	7.6.1.2
	R4-151991
	Discussion
	System simulation results for heterogeneous deployment for LTE BS MMSE-IRC Receiver
	ZTE

	7.6.1.2
	R4-152000
	Discussion
	System simulation results
	Ericsson

	7.6.2
	R4-152236
	Discussion
	DIP profiles on UL interference for LTE BS MMSE-IRC
	Nokia Networks


2.1 System simulation assumptions
Proposals:
	China Telecom R4-152128
	· Proposal 1: Choose option 1, i.e., the same frequency domain multiplexing method in TR36.814, for eNB scheduler.
· Proposal 2: Set configuration #4b with non-clustered outdoor LPN deployment as baseline heterogeneous scenario, and SCE scenario 1 with clustered outdoor LPN deployments is optional.
· Proposal 3: Choose one of the two UE dropping methods (i.e., 100% outdoor UEs, 20% outdoor and 80% indoor UEs) for configuration #4b in this meeting.

· Proposal 4: For UE dropping in configuration #4b scenario, if it is agreed to assume 20% outdoor and 80% indoor UEs, the penetration loss for indoor UE is fixed as 20 dB for simplicity.
· Proposal 5: Confirm the UE power control parameters: P0 = -82 dBm and alpha = 0.8 for macro UE, P0 = -76 dBm and alpha = 0.8 for LPN UE.

	Huawei, R4-151435
	· For the uplink scheduler, we propose the Option 2 PF scheduling, which would be widely used in the practical network and match the real scenario.
· Proposal 1: Use PF scheduling and provide the unconditional DIP values of the first N strongest interference.
· Proposal 2: to determine DIP values, it is proposed to follow the steps below:
· Provide the CDF of DIPs of the first N strongest interfering UEs per PRB; 
· Select a number of sets of DIPs corresponding to X-tile on CDF;
· Determine the interference levels:
· Run link-level simulations to find out the throughput gain over MMSE for each set of DIPs and then averaged gain and comparing the gain of each set to the averaged gain then determine the interference DIP level.

	ZTE R4-151990
	· Observation: Figures 1-5 and Tables 2-3 show that the simulation results of geometry, unconditional and conditional DIP distribution for scheduler option 1 and 3 are very close. This means that adopting option 1 or 3 would make no obvious difference on the final interference statistics. We prefer to adopt scheduler option 1 as the baseline system simulation assumption as it is a more practical scheduler method.

· Proposal: Adopt option 1 as the scheduler assumption

	ZTE R4-151991
	· Proposal 1: Use 20% outdoor and 80% indoor as the UE assumption.

· Proposal 2: Use option 1 as the scheduler assumption.


Open issues:

· 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 (ZTE, CTC).
· Option 2: PF scheduling and provide the N interferences DIPs per PRB (Huawei).
· Parameters for heterogeneous network system simulation
· Baseline configuration: CoMP configuration #4b
· UE dropping:
· Option 1: 100% outdoor UEs
· Option 2: 20% outdoor and 80% indoor UEs, penetration loss for indoor UE is fixed as 20 dB.
· Parameters for power control
· Confirm the UE power control parameters: P0 = -82 dBm and alpha = 0.8 for macro UE, P0 = -76 dBm and alpha = 0.8 for LPN UE.
Discussions:

Ericsson: What are we going to use this agreed parameters for?
Nokia networks: it is for TR.

Ericsson: if we do the link level simulation, this is for deriving the DIP values.

Nokia: 
Agreements:
· Scheduler
· Baseline: The same frequency domain multiplexing method in TR36.814 can be used in the system level simulation for the BS LMMSE-IRC receiver evaluation. (round robin scheduling)
· Interested companies are welcome to provide the simulation results based on PF scheduling, which will also be captured in TR.
· Parameters for heterogeneous network system simulation
· Baseline configuration: CoMP configuration #4b except for penetration loss for indoor UE is fixed as 20dB
· UE dropping:
· 20% outdoor and 80% indoor UEs
· Parameters for power control
· P0 = -82 dBm and alpha = 0.8 for macro UE, P0 = -76 dBm and alpha = 0.8 for LPN UE.
2.2 System simulation results for homogeneous networks and heterogeneous networks
Discussions:

· China Telecom will provide the templates for collection of system simulation results, which will be circulated via email before ad hoc.
3 Interference modelling for link level simulation
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.6.2
	R4-151438
	Discussion
	Interference modelling for BS IRC receiver
	Huawei, HiSilicon

	7.6.2
	R4-151993
	Discussion
	Consideration on the number of interfering cells for BS LMMSE-IRC
	ZTE

	7.6.2
	R4-152130
	Discussion
	Further discussion on inter-cell interference modelling
	China Telecom

	7.6.2
	R4-152237
	Discussion
	Baseline receiver structure for LTE BS MMSE-IRC
	Nokia Networks


Proposals:
	Huawei, R4-151438
	· Proposal 1: For BS MMSE-IRC receiver test, the interference should be modelled with uneven power levels, and the characters of the interference should be changed in a granularity..

	ZTE, R4-151993
	· Observation 1: The unconditional median DIP values approximate to the conditional median DIP values of medium SINR in both homogeneous and heterogeneous network.

· Observation 2: The interfering condition represents by the unconditional medium DIP values cannot achieve the purpose of performance test for BS MMSE-IRC receiver.

· Observation 3: The performance gain of PUSCH in the interfering condition represents by conditional medium DIP values of low SINR (5%-tile) is distinct.

· Proposal 1: We slightly prefer to determine the number of inter-cell interference and power levels based on the conditional DIP distribution.

· Proposal 2: We propose to explicitly model one interfering cell for the 1Tx and 2Rx antenna configuration.

· Proposal 3: We propose to explicitly model two interfering cells for the 1Tx and 4Rx antenna configuration.

	China Telecom, R4-152130
	· Observation 1: In heterogeneous configuration #4b scenario, the DIP difference between the two UE dropping methods (i.e., 100% outdoor UEs, 20% outdoor and 80% indoor UEs) is very small. 

· Observation 2: Based on the derived statistics for DIP values in all the considered scenarios, it is seen that a very large percentage of interference is produced by the first two dominant interferers, so it is sufficient to model up to two explicit interferers. 
· Proposal 1: Model up to two explicit interferers at link level.

· Observation 3: When using method 1 for determining DIP values, the mean and median values of DIP2 are close, and the median DIP2 values can be chosen for simplicity. 

· Proposal 2: Use the following two steps to obtain DIP values for link level evaluation. Down select the value of x from {80, 85, 90, 95} if less than 4 sets of DIP values are needed at link level.

· Step 1: Decide DIP1. First obtain the distribution of unconditional DIP1 values from all the simulated samples. The DIP1 value at x%-tile of the DIP1 distribution is taken, where x% is proposed to be 80%, 85%, 90%, or 95% for performance gain tests.
· Step 2: Decide DIP2. For each of the four DIP1 values at 80/85/90/95%-tile, the median of the conditioned DIP2 are obtained, where the median DIP2 is obtained from all DIP2 whose corresponding DIP1 fall within ±5%-tile of 80/85/90/95%-tile (i.e., 75~85%, 80~90%, 85~95%, 90~100%).


Open issues:

· Methodologies to determine DIP
· Statistical measurement used to derive DIP values
· Option 1: unconditional DIP values
· Option 2: conditional DIP values
· Method to get the DIP values:
· Select a number of sets of DIPs corresponding to X-tile on CDF
· Use the following two steps to obtain DIP values for link level evaluation. Down select the value of x from {80, 85, 90, 95} if less than 4 sets of DIP values are needed at link level.
· Number of interferers to be explicitly modelled
· Option 1: Explicitly model one interfering cell for the 1Tx and 2Rx antenna configuration; Explicitly model two interfering cells for the 1Tx and 4Rx antenna configuration
· Option 2: Model up to two explicit interferers at link level
· Interference level variance:
· For BS MMSE-IRC receiver test, the interference should be modelled with uneven power levels, and the characters of the interference should be changed in a granularity.

Discussions:

ALU: Can anyone explain the reason why we need conditional DIP.
China Telecom: on the PRBs of serving UE, the same DIP values will be found for the UEs with different SINRs .

Ericsson: Method 2 in China Telecom previous paper is to use conditional CDF to get DIP1. A number of DIP values is proposed to collect. I prefer to Method 2.
Nokia Networks: We prefer to use conditional DIP value for DIP1. My data shows that the DIP profile is related to SINR. Conditional DIP may be beneficial to show the IRC gains.

ALU: what is the intereference levels should be used for uneven model.
Nokia: This is artificial model and there will be some problem to use the model to generate the interference.

Ericsson: we can generate it dynamically, but we need take the conformance test procedure into account. Can you show the gains?

Chair: Rule out the “bad” implementation which cannot handle the per-RPB interference change.

ALU: It will cause the degradation of MMSE-IRC receiver. Do not think it is necessary. 
CTC: We support the dynamic interference, which model the practical interference change. If it is not agreeable, we need consider alternative approach to verify whether eNB can handle the interference change PRB by PRB.

ALU: We have DIP values, we do not change the DIP. Do you want to enforce the BS to handle the interference change per PRB? We need to the details on how the levels will be changed for the evaluation in the next meeting.
Chair: 
CTC:  If we agree on the static interference model, we do not need to collect four groups of DIP values.
Agreements:
· Methodologies to determine DIPs: (DIP1 the strongest interferer, DIP2 the second strongest, DIP3 the third strongest).
· There are two optional methods and during this meeting companies are encouraged to have further discussion to try to reach consensus.
Method 1: Interference profile based on unconditional DIP values
· Step 1: Decide DIP1. First obtain the distribution of unconditional DIP1 values from all the simulated samples. The DIP1 value at x%-tile of the DIP1 distribution is taken, where x% is proposed to be 80%, 85%, 90%, or 95% for performance gain tests.
· Step 2: Decide DIP2. For each of the four DIP1 values at 80/85/90/95%-tile, both the mean and median of the conditioned DIP2 are obtained and compared, where the mean/median DIP2 is obtained from all DIP2 whose corresponding DIP1 fall within ±5%-tile of 80/85/90/95%-tile (i.e., 75~85%, 80~90%, 85~95%, 90~100%).
Method 2: Interference profile based on conditional median DIP values
· Step 1: For performance gain tests, identify the SINR value at 5%-tile of UL wideband SINR distribution as the SINR of interest. 

· Setp 2: For each simulated sample, if the UL wideband SINR fall within +/- 0.2 dB of 5%-tile UL wideband SINR, the DIP1/2 values are saved for this sample. 

· Step 3: After saving all the conditional DIP1/2 values, the median values of DIP1/DIP2 distribution are taken.
· Number of interferers to be explicitly modelled
· In phase-I evaluation, assume two explicitly modelled interferers.
· Interference level variance:
· For BS MMSE-IRC receiver test, the interference should be modelled with uneven power levels, and the characters of the interference should be changed in a granularity.
4 Link level simulations
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.6.3
	R4-151437
	Discussion
	Assumptions for link level evaluation
	Huawei, HiSilicon

	7.6.3
	R4-151994
	Discussion
	Views on simulation assumptions and framework for BS LMMSE-IRC
	ZTE Corporation

	7.6.3
	R4-152131
	Discussion
	Link level simulation assumptions for SIMO PUSCH
	China Telecom

	7.6.2
	R4-152237
	Discussion
	Baseline receiver structure for LTE BS MMSE-IRC
	Nokia Networks


4.1 Link level simulation assumptions
Proposals and open issues:
· Simulation assumptions

	Parameters
	CTC 
	HW 
	ZTE 

	Bandwidth 
	10M for phase I 
	10, 15, 20 for requirements 
	

	MCS 
	· MCS 5, 6, 7 for phase I; 

· Use FRC instead of AMC 
	· QPSK 1/3, [16QAM 3/4], [64QAM 5/6] 
	

	Propagation 
	EPA5 low, EVA5 low and EVA70 low 
	EPA5, EVA5, EVA70 
	EVA5, EVA70

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

	PRB allocation 
	Full PRB 
	Full PRB. In practice the uplink transmission will be scheduled on multiple PRBs and BS need to mitigate the interference with different interference covariance matrices. 
	Full 

	CP 
	Normal
	Normal 
	Normal 

	Frequency hopping 
	
	Disable 
	

	TTI bundling 
	
	Disable 
	

	Number of interferers 
	2 for phase I 
	2 
	1 interferer for 1T2R

2 interferers for 1T4R

	Timing offset between the target UE and aggressor UEs (us) 
	Not needed 
	Aggressor UE 1: -3

Aggressor UE 2: 3
	

	Frequency offset (Hz) 
	Not needed
	Aggressor UE 1: -100; 

Aggressor UE 2: 600/700 (consider the frequency error requirements for UE and BS)
	

	Granularity of interference level change for each UE 
	
	Per PRB per TTI
	MCS/ PMI transmission granularity for interference UEs: 

Randomly changing from subframe to subframe, 

Frequency granularity is full bandwidth

	Test metric 
	Throughput vs. SNR curves for MMSE-IRC and MMSE, DIP(s) are kept to the agreed values. 

Measure SNR gain @70%tp 
	SNR vs Relative throughput of PUSCH 
	Alignment simulations to record throughput vs. sweeping SNR while DIPs are kept fixed and equal to agreed values. 

	Interference modulation 
	16QAM 
	16QAM [or mixed QPSK and 16QAM] 
	16QAM 

	ACK/NACK multiplexed on PUSCH, TA test 
	
	Not consider
	


· Whether we should introduce PUCCH tests
· Currently we think we should focus on the PUSCH performance requirements (ZTE)
· PUSCH test with 2Tx MIMO

· Firstly simulations may be needed to decide the necessity of PUSCH with 2Tx configuration (ZTE).

Discussions:

Agreements:

· Simulation assumptions

	Parameters
	CTC 
	HW 
	ZTE 

	Bandwidth 
	10M for phase I 
	10, 15, 20 for requirements 
	

	MCS 
	· MCS 5, 6, 7 for phase I; 

· Use FRC instead of AMC 
	· QPSK 1/3, [16QAM 3/4], [64QAM 5/6] 
	

	Propagation 
	EPA5 low, EVA5 low and EVA70 low 
	EPA5, EVA5, EVA70 
	EVA5, EVA70

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

	PRB allocation for serving UE
	Full PRB 
	Full PRB. In practice the uplink transmission will be scheduled on multiple PRBs and BS need to mitigate the interference with different interference covariance matrices. 
	Baseline: Full 
not preclude the partial PRB allocation

	CP 
	Normal
	Normal 
	Normal 

	Frequency hopping 
	
	Disable 
	

	TTI bundling 
	
	Disable 
	

	Number of interferers 
	2 for phase I 
	2 
	1 interferer for 1T2R

2 interferers for 1T4R

	Timing offset between the target UE and aggressor UEs (us) 
	Not needed for synchronous test case
	Aggressor UE 1: -3

Aggressor UE 2: 3
	

	Frequency offset (Hz) 
	Not needed, 
	Aggressor UE 1: -100; 

Aggressor UE 2: 600/700 (consider the frequency error requirements for UE and BS)
	

	Granularity of interference level change for each UE 
	
	Per PRB per TTI
	MCS/ PMI transmission granularity for interference UEs: 

Randomly changing from subframe to subframe, 

Frequency granularity is full bandwidth

	Test metric 
	Throughput vs. SNR curves for MMSE-IRC and MMSE, DIP(s) are kept to the agreed values. 

Measure SNR gain @70%tp 
	SNR vs Relative throughput of PUSCH if the unconditional DIP1 method was used
SINR vs Relative throughput of PUSCH if the conditional DIP1 method was used
	Alignment simulations to record throughput vs. sweeping SNR while DIPs are kept fixed and equal to agreed values. 

	Interference modulation 
	16QAM 
	16QAM [or mixed QPSK and 16QAM] 
	16QAM 

	ACK/NACK multiplexed on PUSCH, TA test 
	
	Not consider
	


4.2 Baseline receiver
Proposals:
	Nokia networks, R4-152237
	· Gives IRC receiver structure: IRC operation is performed in frequency domain. 

· Propose to add this baseline receiver into the UL IRC TR.


	ZTE, R4-151993
	· We propose to take the baseline MMSE-IRC receiver in equation (1) as the reference receiver.

· Not consider the enhanced covariance estimation method since: additional gain is uncertain; and it is an implementation issue.


Copied from Nokia networks’ paper
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Agreements:

· Nokia Networks will provide the TP to capture the agreements.

