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1 Work plan and scope
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.6
	R4-150049
	Discussion
	Views on BS Performance Requirements
	Alcatel-Lucent and Alcatel-Lucent Shanghai Bell

	7.6
	R4-150253
	Approval
	High-level views on performance requirements of MMSE-IRC receiver for LTE BS
	China Telecom

	7.6
	R4-150254
	Approval
	Work plan on performance requirements of MMSE-IRC receiver for LTE BS
	China Telecom


Proposals:
	R4-150049 ALU
	· In summary, while it is to clear that the main objective is to provide test coverage on demodulation requirements at the BS with a new reference receiver with MMSE-IRC, both the amount of requirements and test efforts should also be considered and minimized.

	R4-150253 China Telecom
	· Proposal 1: Synchronous network is given higher priority than asynchronous network. Asynchronous network is not precluded.

· Proposal 2: PUSCH to PUSCH collision is given the highest priority.

· Proposal 3: Discuss the need of specifying enhanced demodulation requirements for each PUCCH format in phase I. 

· Proposal 4: For PUSCH, not consider intra-cell inter-user interference resulted from UL MU-MIMO.

· Proposal 5: 1Tx SIMO is given higher priority than 2Tx MIMO for both target PUSCH and interference PUSCH.

Based on proposal 1 to proposal 5, it is seen that:

· Proposal 6: The first priority for this WI is SIMO PUSCH to SIMO PUSCH collision under synchronous network.

	R4-150254 China Telecom
	· Proposal 1: Complete phase I work at RAN4 #76 and start phase II work from RAN4 #76 meanwhile, i.e.
· Phase I: from RAN4 #74 (Feb 2015) to RAN4 #76 (Aug 2015)
· Phase II: from RAN4 #76 (Aug 2015) to RAN4 #78bis (Apr 2016)

· Proposal 2: Agree on the phase I work plan for SIMO PUSCH under synchronous network in Table 1.

· Proposal 3: Encourage more inputs to discuss the necessary of specifying enhanced demodulation requirements for the following cases from RAN4 #74bis (Apr 2015):
· PUSCH with 1Tx SIMO under asynchronous network
· PUSCH with 2Tx MIMO
· PUCCH with various formats


Open issues:
· Priority of the work for BS IRC receiver performance WI:
· The first priority for this WI is SIMO PUSCH to SIMO PUSCH collision under synchronous network.
· Synchronous network has higher priority than asynchronous network;
· PUSCH to PUSCH interference case is with higher priority;
· Do not consider intra-cell interference caused by MU-MIMO and prioritize the scenario with inter-cell interference;
· 1Tx SIMO is given higher priority than 2Tx MIMO case for both target PUSCH and interference PUSCH
· Discuss the need of introducing the enhanced performance requirements for each PUCCH format 
· Work plan for BS IRC receiver performance WI
· Two phase work: phase I for evaluation and phase II for defining the requirements
· Phase I work plan:
· More input on analysis of whether the following requirements are needed:
· PUSCH with 1Tx SIMO under asynchronous network
· PUSCH with 2Tx MIMO

· PUCCH with various formats
Agreements:
ZTE will provide the way forward to capture the online agreements.
2 System simulation: scenarios and assumptions
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.6.1
	R4-150228
	Discussion
	Consideration on deployment scenarios and network parameters of MMSE-IRC receiver for LTE BS
	ZTE

	7.6.1
	R4-150255
	Discussion
	Scenarios and system-level simulation assumptions for PUSCH under synchronous network
	China Telecom

	7.6.1
	R4-150898
	Discussion
	System simulation assumptions for LTE-BS MMSE-IRC
	Nokia Networks

	7.6.1.1
	R4-150126
	Discussion
	Discussion on the deployment scenarios for Homogeneous network
	Huawei

	7.6.1.2
	R4-150127
	Discussion
	Discussion on the deployment scenarios for Heterogeneous deployment
	Huawei


Proposals:
	R4-150228 ZTE
	· Proposal 1: Both homogeneous deployment and heterogeneous deployment should be considered in the performance evaluation under the scenario of ISD for macro cell is 500m.

· Proposal 2: For heterogeneous deployment, we slightly prefer configuration #4b in TR36.814 because we should consider more problems in the small cell scenario 1.

· Proposal 3:  Prioritize synchronous network performance, and then investigate the asynchronous case. 

· Proposal 4: Consider the full buffer traffic model as baseline in the system simulation.

· Proposal 5: In order to align the system simulation results, we can consider a unified algorithm such as open loop fractional power control (FPC).

· Proposal 6: For uplink scheduler, we think the same frequency domain multiplexing method in TR36.814 can be used in the system level simulation for the BS LMMSE-IRC receiver evaluation.

	R4-150255 China Telecom
	This contribution discussed the scenarios and system-level simulation assumptions for SIMO PUSCH under synchronous network. The following two scenarios are proposed for the evaluation of BS MMSE-IRC:

•
Scenario 1: Homogeneous deployment with macro cell only

•
Scenario 2: Heterogeneous deployment with co-channel LPN within the macro cell coverage

Furthermore, it is proposed to develop interference profiles based on the assumptions in Table 1.

	R4-150898 Nokia Networks
	· Proposal 1: Homogeneous network scenario shall be considered as higher priority for system-level simulations.

	R4-150126 Huawei
	· Proposal 1: We propose two scenarios for BS IRC receiver evaluation and requirements: BS IRC Scenario 1, which is based on NAICS scenario 1 (CoMP Scenario 1) for Homogeneous network and BS IRC Scenario 2, which is based on NAICS Scenario 2a (SCE Scenario 1) for Heterogeneous network.
· Proposal 2: For the homogenous network system simulation, we propose to apply uplink open loop power control with P0=-82dBm, α=0.8 for Macro cell, drop UE outdoor with 100% and assume the full buffer transmission on PUSCH with continuous PRB allocation
· Proposal 3: We propose to provide the unconditional DIP distributions of N interferences ordered from the strongest to the weakest to determine the interference levels.

· Proposal 4: We propose to explicitly model 1~2 inter-cell interference for BS IRC performance evaluation and requirements and for 1×2, 1×4 and 1×8 performance requirements whether 1 or 2 interference should be modelled depends on the link level evaluation by comparing the throughput gains with 1 and 2 interference being modelled. 

· Proposal 5: We prefer to per PRB and per TTI granularity for the change of interference characteristics. But if more analysis was needed, we propose to use the dynamic analysis and provide the distribution of the number of adjacent PRBs with the same interference characteristics

· Proposal 6: Decide the frequency offset values between target signal and interference signals according to BS and UE frequency error requirements.

· Proposal 7: we propose to apply 16QAM to the interference for BS IRC performance evaluation and requirements.

	R4-150127 Huawei
	· Proposal 1: For the homogenous network system simulation, we propose to apply uplink open loop power control with P0=-82dBm, α=0.8 for Macro UE and P0=-76dBm, α=0.8 for small cell UE, drop UE outdoor with 100% and assume the full buffer transmission on PUSCH with continuous PRB allocation. 


Open issues:

· Scenarios:
· Option 1: Both homogeneous network and heterogeneous network should be considered (ZTE, CTC, Huawei)
· Option 2: Homogeneous network scenario shall be considered as higher priority for system-level simulations (NN)
· Homogeneous network system simulation assumptions:
· The simulation assumptions should be based on:
· CoMP Scenario 1;
· ISD for evaluation: 500m
· Path-loss model:

· Option 1: ITU Uma (Huawei, CTC)

· Option 2: 3GPP case 1, i.e., L = 128.1 + 37.6log10(R), R: km (NN)
· Traffic model: full buffer transmission in uplink
· Open loop power control:
· P0=-82dBm, α=0.8 for Macro cell UE
· 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 (ZTE).
· Option 2: PF scheduling and provide the N interferences DIPs per PRB (Huawei);

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

· UE dropping
· Option 1: 100% out door (Huawei, CTC)
· Option 2: 100% indoor UE with 20dB penetration loss (NN)
· Cell selection criteria
· RSRP based, with 3 dB handover margin

· Focus on 1Tx UE case
· Heterogeneous network system simulation assumptions:
· The simulation assumptions should be based on
· Option 1: Configuration #4b in TR36.814
· Option 2: SCE Scenario 1 in TR 36.872;
· Path-loss model:

· ITU UMa for macro, ITU UMi for small cell

· Traffic model: full buffer transmission in uplink
· Open loop power control:
· P0=-82dBm, α=0.8 for Macro cell UE
· P0=-76dBm, α=0.8 for small cell UE
· 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 (ZTE).
· Option 2: PF scheduling and provide the N interferences DIPs per PRB (Huawei);

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

· UE dropping 
· Option 1: 100% out door (Huawei, CTC)
· Option 2: 20% outdoor and 80% indoor (NN)
· Cell selection criteria
· RSRP based (no CRE), with 3 dB handover margin

· Focus on 1Tx UE case
Discussions:

Agreements:

· 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 system simulation assumptions:

· The simulation assumptions should be based on CoMP Scenario 1;

· 
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
· ZTE will provide the system simulation assumptions for both homogeneous network scenario and heterogeneous scenario.
3 Interference modelling
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.6.2
	R4-150229
	Discussion
	Interference Modelling for LTE BS MMSE-IRC Receiver
	ZTE

	7.6.2
	R4-150256
	Discussion
	Inter-cell interference modelling for BS MMSE-IRC receiver
	China Telecom

	7.6.2
	R4-150128
	Discussion
	Discussion on interference model for BS MMSE-IRC
	Huawei

	7.6.2
	R4-150897
	Discussion
	Evaluation methodologies on UL interference for LTE BS MMSE-IRC
	Nokia Networks


Proposals:
	R4-150229 ZTE
	· Proposal 1: If only full buffer traffic model is considered in performance evaluation, we propose to use DIP methodology for characterization of inter-cell interference signal power profiles, and the “weighted average throughput gain” approach to derive the interference power profiles for link-level studies from the DIP system-level statistics. 

· Proposal 2: For link-level analysis, the choice of the number of explicitly modeled interferers should be based on a reasonable trade-off between the simulation complexity and throughput gain, and the number of transmit and receive antennas also should be considered.

· Proposal 3: For the link-level transmission parameters, we have the following initial consideration:
· For the transmit antenna and rank distribution, we should consider the following two cases:
· 1Tx: full rank 1 transmission 

· 2Tx: Mix of rank 1 and rank 2 interference transmissions, the statistics of probabilities for rank 1 and rank 2 transmissions are extracted from system level simulation. 

· For the PMI of interference cell, random beamforming approach may be applied, the granularity of the beamforming variation in time is one subframe and the granularity in frequency is FFS.

· For the MCS of the interferers, both random and fixed can be used.

	R4-150256 China Telecom
	· Proposal 1: Use DIP based interference modeling.

· Proposal 2: Reuse the method 3, namely interference profile based on weighted average throughput gain, to derive interference profile for BS MMSE-IRC receiver with one modification: DIPs are conditioned on UL wideband SINR instead of DL wideband SINR (geometry).

· Proposal 3: Include three types of UEs for phase I link-level evaluation: low SINR UEs, medium SINR UEs and high SINR UEs.

	R4-150126 Huawei
	· Proposal 3: We propose to provide the unconditional DIP distributions of N interferences ordered from the strongest to the weakest to determine the interference levels.

· Proposal 4: We propose to explicitly model 1~2 inter-cell interference for BS IRC performance evaluation and requirements and for 1×2, 1×4 and 1×8 performance requirements whether 1 or 2 interference should be modelled depends on the link level evaluation by comparing the throughput gains with 1 and 2 interference being modelled. 

· Proposal 5: We prefer to per PRB and per TTI granularity for the change of interference characteristics. But if more analysis was needed, we propose to use the dynamic analysis and provide the distribution of the number of adjacent PRBs with the same interference characteristics

· Proposal 6: Decide the frequency offset values between target signal and interference signals according to BS and UE frequency error requirements.

· Proposal 7: we propose to apply 16QAM to the interference for BS IRC performance evaluation and requirements.

	R4-150128 Huawei
	· Proposal 1: Focus on 1Tx UE scenario in the BS MMSE-IRC WI.

· Proposal 2: The interferences for target PUSCH transmission come only from other PUSCH.
· Proposal 3: 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.

	R4-150897 Nokia Networks
	· Proposal 1: Use dominant interferer proportion (DIP) ratio to model UL interference.

· Proposal 2: Use system simulation to capture UL DIP profiles through unconditional DIP distributions and conditional DIP distributions.


Open issues:

· Parameters to be decided for interference modelling
· Interference power level;
· Number of explicitly modelled interference
· Spatial correlation matrix
· PMI of interfering UE 
· Granularity of the change of interference statistical characteristics, including spatial receiving vector and power levels
· Time delay and frequency offset between the target signal and the interfering signals
· Modulation scheme for the interfering signal
· Methodologies and statistical measurements collected from system simulations to determine the above parameters:
· Interference power level: 
· Methodology: 
· Definition of DIP:

· Provide the distributions of DIPs per PRB for each of N interference per in the following ways:
· Option 1: Unconditional DIP values of N interferences
· Option 2: DIP values of N interferences conditioned on UL wideband SINR of the target user;
· The value of N, e.g., 3, 5, or 8
· Use the “weighted average throughput gain” approach to derive the interference power profiles
· Number of modelled interference;
· The number of explicitly modelled interferers should be based on a reasonable trade-off between the simulation complexity and throughput gain, and the number of transmit and receive antennas also should be considered
· Explicitly model 1~2 inter-cell interference for BS IRC performance evaluation and requirements and for 1×2, 1×4 and 1×8 performance requirements whether 1 or 2 interference should be modelled depends on the link level
· Spatial correlation matrix
· Low correlation for target and interfering channel, and use different channel seeds between cells; 
· PMI of interfering UE 
· Option 1: Randomly beamforming for interfering UE with 2Tx
· Option 2: Focus on 1Tx UE
· Granularity of the change of interferences;
· Option 1: per PRB pair and per TTI;
· Option 2: Run system simulation and provide the simulation results for the granularity of the change of interferences characteristics through the system simulation, and then decide the granularity.
· Time delay and frequency offset
· Option 1: Time delay is within [-3μs, +3μs] and frequency offset should be determined according to 36.104 frequency requirements
· Option 2: Run system simulation and provide the simulation results to decide the values.
· Modulation schemes for target user and the interference
· Interfering signal: 16QAM
· Target signal: Include three types of UEs for phase I link-level evaluation: 
· low SINR UEs (5%-tile of UL wideband SINR +/-0.2dB)

· medium SINR UEs (50%-tile of UL wideband SINR +/-0.2dB) 

· high SINR UEs (95%-tile of UL wideband SINR +/-0.2dB)
Discussions:

Agreements:

· 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
4 Reference receiver and link level evaluation
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.6.3
	R4-150257
	Discussion
	On reference receiver structure and link level simulation assumptions for BS MMSE-IRC 
	China Telecom

	7.6.3
	R4-150129
	Discussion
	Discussion on performance requirements for BS MMSE-IRC
	Huawei


Proposals:
	R4-150257 China Telecom
	Two proposals are given w.r.t. the reference receiver structure:
· Proposal 1: Consider MMSE-IRC receivers without and with the enhanced covariance matrix estimation respectively in equation (1) and (2) as candidate reference receiver structures. 

· Proposal 2: For the reference receiver used for simulation result calibration, assume the averaging periods in time domain and frequency domain are 1 TTI and 1 RB respectively.

Three proposals are given w.r.t. link-level simulation assumptions: 

· Proposal 3: Use fixed reference channels.

· Proposal 4: First consider antenna configurations of 1Tx 2Rx, 1Tx 4Rx and 1Tx 8Rx for target PUSCH and interference PUSCH.

· Proposal 5: If needed, allow to model different numbers of explicit interferers for different Tx/Rx antenna configurations, taking into account MMSE-IRC performance gain and test complexity.

	R4-150129 Huawei
	· Proposal 1:  we propose the IRC receiver given in (1) with DMRS based covariance channel matrix estimation as the reference receiver.
· Proposal 2:  for the framework of BS IRC demodulation performance requirements, we propose that

· PUSCH MMSE-IRC requirements

· MCS: QPSK 1/3, whether to introduce the other MCS-es depends on further evaluation.

· Propagation conditions: EPA5, EVA5, EVA70;

· Antenna configuration: 1x2, 1x4, 1x8

· Full PRB transmission during the test;

· System bandwidth for the requirements: focus on 10MHz~20MHz; 
· For the evaluation in Phase I, focus on 10MHz bandwidth;
· Test metric: we prefer to relative throughput vs SNR instead of relative throughput vs SINR

· Requirements can be extended to CA;

· Normal CP;

· No frequency hopping is enabled within TTI;

· No new requirements for ACK/NACK multiplexed on PUSCH with MMSE-IRC

· No new requirements for uplink timing with MMSE-IRC

· No TTI bundling

· PUCCH MMSE-IRC requirements

· Mainly focus on PUSCH requirements.


Open issues:

· Reference receiver:
· Option 1: IRC receiver with DMRS based covariance matrix estimation;
· Interference covariance matrix estimation should be conducted per PRB and per TTI
· Option 2: IRC receiver with the enhanced covariance matrix estimation, through estimating the channel matrix of interference from collocated cells
· Covariance matrix estimation for interference from non-collocated cells should be conducted per PRB and per TTI
· Parameters for link level evaluations
· Use fixed reference channels for evaluation, e.g., QPSK 1/3, 16QAM 3/4, 64QAM 5/6
· Antenna configuration: 1x2, 1x4, 1x8
· Propagation conditions: EPA5, EVA5, EVA70;
· Full PRB transmission during the test;

· System bandwidth for the requirements: focus on 10MHz~20MHz; 
· For the evaluation in Phase I, focus on 10MHz bandwidth;
· Normal CP;

· No frequency hopping is enabled within TTI;

· No new requirements for ACK/NACK multiplexed on PUSCH with MMSE-IRC

· No new requirements for uplink timing with MMSE-IRC

· No TTI bundling
Discussions:

Nokia network and Ericsson supported Option 1 for the reference receiver.
Agreements:

· Reference receiver:
· IRC receiver with DMRS based covariance matrix estimation;
· Interference covariance matrix estimation should be conducted per PRB and per TTI
