3GPP TSG-RAN WG4 Meeting #80b
R4-168171
Ljubljana, Slovenia, 10th - 14th October 2016
Agenda item:


8.31.2.1 

Source:
MediaTek Inc. 

Title:
Views on CRS-IM
Document for:

Discussion 
1
Introduction 
In RAN#73 meeting, a new WI “Enhanced CRS and SU-MIMO Interference Mitigation Performance Requirements for LTE” was agreed. The objective is to investigate feasibility and specify requirements for CRS-IM and SU-MIMO IM receivers with more Rx (or Tx) antennas. In this paper, we provide our view on the CRS-IM part. 
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CRS-IM
The detail objectives of this scope are summarized in short as follows:

	· Stage 1: Investigate performance benefits and feasibility of using CRS-IM receivers

· Identify target scenarios 

· Evaluate the performance benefits

· Identify reference CRS-IM receiver

· Stage 2: Specify UE demodulation and CSI reporting performance requirements
· Assumptions:

· Prioritize the scenarios with 4 CRS APs in either serving or interference cell(s)

· Prioritize PDSCH over other DL control channels
· Consider primarily 
· Non-colliding CRS scenarios and 

· Homogeneous deployment

· Single carrier case.

· Reference PDSCH receiver structure: LMMSE-IRC with CRS-IM.


Understanding the objectives, we have some views on some details.
1. CRS-IM for 4 CRS ports: Cells with 4 CRS ports are expected to be an important deployment scenario, because of its capability to allow higher layer PDSCH transmission in TM3 and TM4. As a result, it is straightforward to extend the current tests from 2 CRS ports to 4 CRS ports. However, there are still some issues that require further clarification.

A. Whether scenario of the mix 2 and 4 CRS ports is expected to be really typical in real network?

B. If a UE already fulfilled the test with 4 CRS ports (e.g., in both serving and interfering cells), is it necessary to also test the UE under 2 CRS ports or mix scenarios?
Proposal 1: Clarify the use case of CRS-IM with mix 2 and 4 CRS ports. 
Proposal 2: Further study on the applicability rule for CRS-IM.
2.
4Rx CRS-IM: 4Rx UE is expected to operate in a lower SINR region than 2Rx UEs. Therefore, 4Rx UE with CRS-IM capability will be able to operate in an even lower SINR region. For an example, the SINR test point of Test 8.4.1.2.8 is already -6.3dB (without impairment, according to [2]). If we directly extend the test to 4Rx, the SINR point could be further lower. As we know, for a UE at very low SINR condition, it will have a chance to claim RLF or to be handover to a closer/stronger cell (in order to avoid the interference from its UL signals to neighboring cells). Therefore, there is a risk that a 4Rx UE with CRS-IM capability would never encounter the situation where 4Rx CRS-IM can bring the benefit. Some justification based on system or link level simulation would be needed to clarify the use case, e.g., how many UEs will be benefit from 4Rx CRS-IM.

Proposal 3: Study the feasibility of 4Rx CRS-IM.

3. CSI reporting requirement for CRS-IM. The CQI requirements for 4Rx UE with MMSE-IRC receiver had already been introduced during Rel-13 4Rx WI. Actually, there is always some difficulty or mismatch when UE wants to capture the gain from CRS-IC in its CSI report. For examples, depending on the loading, the neighboring cell could have either CRS interference only in some PRBs, and/or both CRS and PDSCH interference in other PRBs. The loading, which could be very dynamic across PRB/subbands and/or subframes, is a key factor that affects the gain of CRS-IC. Therefore, it is hard for UE to accurately estimate the demodulation performance with CRS-IC because it has no idea about the loading of the neighboring cell in the up-coming subframes. Of course, RAN4 can specify a test case with consistent interference condition, but it is still not justified whether this CSI test would bring benefit to real network. 
Proposal 4: No CQI test for CRS-IM.
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Summary 
In this paper, we provide our views on CRS-IM part of this WI with the following proposals:
Proposal 1: Clarify the use case of CRS-IM with mix 2 and 4 CRS ports. 
Proposal 2: Further study on the applicability rule for CRS-IM.

Proposal 3: Study the feasibility of 4Rx CRS-IM.

Proposal 4: No CQI test for CRS-IM.
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