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1. Introduction

The new WI on performance requirements of MMSE-IRC receiver for LTE BS has been approved at RAN #66 [1]. In this contribution, we present our high-level views with respect to phase I/II work tasks, network synchronization, channel of interest and PUSCH MIMO mode.
2. Work item objectives
As described in the WID [1], the following objectives should be fulfilled:

· Phase I
· Identify target deployment scenarios and agree on relevant network parameters. Both homogeneous deployment (macro cell only) and heterogeneous deployment (co-channel between macro cell and low power node) should be considered.
· Conduct system-level simulation to determine the inter-cell interference modelling methodology and other side conditions needed for link-level simulation, and link-level simulation to evaluate gain of MMSE-IRC over baseline receiver (MMSE receiver)
· Phase II 
· LTE BS MMSE-IRC receiver shall be assumed as the reference receiver structure for specifying the requirements.
· Demodulation RS based MMSE-IRC receiver can be considered as baseline, and practical and realizable implementation should be taken into account.
· Specify the enhanced demodulation performance requirements for verification of BS receiver’s ability on inter-cell interference suppression.
· For PUSCH, specify enhanced demodulation performance requirements based on the reference receiver.
· For PUCCH, with lower priority, determine whether to specify enhanced demodulation performance requirements based on the reference receiver.
· Specify the enhanced conformance test requirements.
3. High-level views
Main tasks for phase I and phase II
To our view, the main tasks for phase I and phase II can be categorized as:
· Phase I
· Identify deployment scenarios and agree on system level simulation assumptions
· Agree on interference modeling methodology and obtain interference profile from system-level simulation
· Identify the candidate reference receiver structure(s) and evaluate gain of MMSE-IRC over MMSE receiver based on link level simulation
· Phase II
· Agree on reference receiver structure
· Specify enhanced demodulation requirements for PUSCH, and determine whether to specify enhanced demodulation requirements for PUCCH

· Reuse the outcome of the phase I (e.g., scenarios, interference profiles, link-level simulation parameters) as much as possible and further down-selection maybe needed
· Specify enhanced conformance test requirements
Network synchronization
For FDD, the network synchronization between macro eNBs, and between macro eNB and low power node are not mandatory, and the following two cases are possible depending on operators’ deployment. Considering the deployment of TDD bands as well as features like (f)eICIC and CoMP, synchronous network is popular nowadays. Meanwhile, asynchronous network cannot be excluded.
· Case 1: Synchronous network, all macro eNBs and low power nodes are synchronous
· Case 2: Asynchronous network, only the three collocated macro eNBs are synchronous
For asynchronous network, if there is dominant interference from UE(s) belonging to a different site, (i.e., asynchronous interference), the equivalent number of interferers is doubled, as illustrated in Figure 1. And the gain of BS MMSE-IRC obtained in asynchronous network may be lower that than in synchronous network. Therefore, we propose to prioritize synchronous network scenario.
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Figure 1. Illustration of asynchronous interference
Proposal 1: Synchronous network is given higher priority than asynchronous network. Asynchronous network is not precluded.
Channel of interest
As per the WID, the first priority for the target channel is PUSCH. For simplify, we assume that PUCCH overhead in terms of occupied RB number is the same for the target and interference cells, and there is no simultaneous sounding RS or PRACH with PUSCH. As a result, when the target channel is PUSCH, the interference channel is PUSCH as well.

Proposal 2: PUSCH to PUSCH collision is given the highest priority.
The WID indicates to conclude the need of specifying enhanced demodulation requirements for PUCCH in phase II. Considering that the signal processing and receiver structure vary among different PUCCH formats, we would like to encourage interested companies to discuss the need of enhanced demodulation requirements for each PUCCH format during phase I.
Proposal 3: Discuss the need of specifying enhanced demodulation requirements for each PUCCH format in phase I. 
PUSCH MIMO mode
Firstly, UL MU-MIMO is an efficient approach for improving cell throughput. For this WI, the main goal is to verify BS receiver’s ability on inter-cell interference suppression, and the handling of intra-cell interference resulted from UL MU-MIMO is not in the scope.
Proposal 4: For PUSCH, not consider intra-cell inter-user interference resulted from UL MU-MIMO.

Secondly, in addition to 1Tx SIMO, 2Tx MIMO with rank 2 spatial multiplexing is included in PUSCH demodulation tests from Rel-10. When rank 2 is configured for either target PUSCH or interference PUSCH, the MMSE-IRC gain is expected to be smaller compared to the gain with rank 1 configured for target and interference PUSCHs, especially for BS with 2Rx antennas. Additionally, 1Tx UE is more popular than 2Tx UE in the field currently. So 1Tx is prioritized for both target PUSCH and interference PUSCH.

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. 
Based on proposal 6, our companion contributions in [3] [4] [5] respectively discuss the scenarios and system-level simulation assumptions, inter-cell interference modeling, reference receiver structure and link level simulation assumptions, for SIMO PUSCH under synchronous network.
4. Conclusions
This contribution presents our high-level views, with the following proposals:
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. 
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