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1
Introduction

This contribution summarizes the email discussions on CoMP that took place between RAN1#57 and RAN1#57bis. The main discussion point was feedback in support of DL CoMP operation.

2
Discussion

By company, the different views that were expressed are as follows:

Huawei:
· Unified framework for CoMP and non-CoMP feedback

· Dynamic switch between CoMP and non-CoMP transmission

· Dynamic switch among multiple CoMP transmission schemes

· Individual per-cell feedback as baseline

· Complement joint multi-cell feedback might be needed

· Explicit vs. implicit FFS

· Overhead reduction optimizations

· Small number of feedback modes for CoMP

Qualcomm:

· Combination of explicit and implicit feedback to support DL CoMP

· Explicit (for tentative scheduling decision at network side)
· Spatial channel feedback and long-term channel statistics for individual cells

· For JP: inter-cell channel 

· Long-term spatial interference outside CoMP set

· Implicit (for final scheduling decisions at network side)
· Precoded feedback for UE selection and rate prediction

· Short-term CQI and possibly rank

· Precoded RS or backhaul exchanges 

· Scalability of feedback in support of CoMP from CBF to JP

· Feedback compression techniques should be considered

Alcatel-Lucent:
· Explicit feedback

· CSI feedback compression needed to reduced overhead

· Separation of long-term and short-term components

· Sufficient for scheduling function

· Implicit feedback 

· Downloadable codebooks
· PMI feedback: global precoding and local precoding, hierarchical codebook
· CQI feedback: CQI compression and incremental CQI

· Enhancement in CQI/PMI could provide performance gain

· Multiple (best/worst companion) PMI feedback 

LG Electronics:

· CSI for single cell operation derivable from CoMP feedback

· Disjoint feedback and semi-static configuration as baseline

· Optimizations for CBF/JP while maintaining feedback as common as possible

· Dynamic switch between CoMP and non-CoMP transmission

· Small number of hypotheses signalled to UE to reduce overhead (possibly for multiple CoMP transmission modes)

· CBF

· UE reports codebook matrix index (CMI)

· CMI composed of a transmit-precoding vector or a quantized effective-channel vector that incorporates receiver processing
· Transmit precoding vectors: best/worst PMIs

· Quantized effective-channel vector: quantized version of channel b/w interfering cell and UE after rx processing
· Network: Loose (semi-static) or tight (dynamic) coordination

· JT

· Disjoint CMI (as in CBF) with possibly phase correction information 

· Disjoint CQI and/or joint CQI for given transmission points

CATT: 

· Long-term channel statistic: SRS (TDD and FDD) and covariance matrix (FDD) 
· Short-term channel statistic: SRS (TDD) and full matrix (FDD)

· SRS enhancements for better support of DL CoMP

· SRS resource management coordinated among multiple cells

· Possible to introduce more resources for SRS 
Samsung:

· Explicit feedback: direct channel matrix feedback, long term covariance matrix

· Implicit feedback: 

· CoMP hypotheses conveyed to UE

· PMI: baseline multiple single-cell PMIs plus inter-cell phase information (for JP)

· CQI: as a function of transmission points (semi-static or dynamic)

· Hypotheses to compute PMI/CQI are reported along with PMI/CQI

Texas Instruments:
· Short-term vs. long-term feedback

· Short-term: explicit and implicit information

· Long-term: SRS based CSI estimation exploiting channel reciprocity

· Per-cell disjoint feedback: baseline

· Joint feedback in case if significant gains shown

· Transparency

· Transmission/reporting modes need to be configured (non-transparent)

· Enforcing the same design principle for different transmission modes  may restrict the single-cell design
· Explicit vs. implicit feedback

· Explicit: max freedom at eNB, CSI codebook to quantize channel, feedback reduction schemes needed

· Implicit: UE receiver structure factored in, multiple precoding configurations to improve CSI accuracy

InterDigital:
· Per-cell feedback should be required (explicit or implicit)

· Overlap between CoMP transmission modes

· Down-select measurement set to reduced feedback overhead

· For implicit feedback

· Joint CQI needed for JT

· UE decides on hypotheses based on per-cell measurements and signals this with the report

Philips:
· UE feedback for CoMP is based on feedback for non-CoMP

· Channel matrix feedback:  multiple single-cell feedback should be baseline 
· For JT: single cell feedback plus inter-cell phase information preferred baseline
· CQI feedback

· Multiple single cell CQI should be the baseline

· Multiple CQIs per cell should be possible

· One hypothesis for each CQI value
Motorola:

· Feedback needed for eNB selection of precoding, eNB selection of MCS for each stream (post-beamforming)
· Single point MU and CoMP may be built upon similar framework of beamforming operation and similar feedback to enable dynamic transmission mode switch
· Explicit feedback: Spatial covariance feedback (SCF), other methods possible
· SCF to serving cell enables SU/MU with rank adaptation

· Additional SCF reporting to non-serving cell(s) in the measurement set further enables CBF
· Feedback for MCS selection:
· Post-beamforming CQI needed for all schemes, how to enable this report is FFS

Panasonic:

· Disjoint reporting needed

· Configurations needed: CoMP measurement set, CSI-RS pattern, FFS if need to know data puncturing 

· Dynamic switch of CoMP transmission mode

· Explicit: 

· Short term: matrix H or main eigen components of H

· Long term: investigate reciprocity of channel covariance
· Implicit:

· CSI measurement prioritization

· Reduce the number of hypothesis

· Feedback may be received by non serving cells

ZTE: 
· Explicit feedback:

· Channel part: per-cell baseline

· Nose and interference: long-term and short-term may be considered

· Implicit feedback:

· Transmit precoder (per-cell is a candidate, joint PMI for small number of cells in measurement set

ETRI:
· Per-cell based feedback: baseline

· Hierarchical structure to maximize commonality in feedback types

· Dynamic switch between different non-CoMP/CoMP transmission modes

· Minimize number of feedback options
3
Feedback design principle proposals

Transmission/reporting modes:

· Different transmission schemes for CoMP and non-CoMP can be made “transparent” from reception/demodulation perspective thanks to the use of UE-RS

· Common framework for feedback design in support of CoMP and non-CoMP (SU/MU-MIMO)
· Discuss reporting transmission modes in conjunction with MIMO discussion

· Dynamic switch of CoMP transmission modes (if more than one CoMP transmission mode defined) is supported

· Dynamic switch of CoMP and non-CoMP transmission modes is baseline
Feedback: 

· Explicit, implicit and SRS-based feedback mechanisms are not exclusive of each other

· Individual per-cell feedback is the baseline

· Complementing per-cell reports with joint multi-cell feedback needs discussion
Homework:

· Company designs for  feedback in support of DL CoMP (not just lists of possibilities please)
· Study of overhead reduction schemes (compression techniques)






1/1

