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Rel.14 eFD-MIMO WID (RP-160623) – RAN1

• Specify enhancements on reference signal in the following areas [RAN1]

– Non-precoded CSI-RS, extending the existing numbers {1, 2, 4, 8, 12, 16} of CSI-RS antenna ports for 

support of {20, 24, 28, 32} CSI-RS ports with mechanism for reducing the overhead for CSI-RS 

transmission

– Beamformed CSI-RS, supporting CSI-RS resource utilization with improved efficiency for UE-specific 

beamformed CSI-RS including specifying support for aperiodic CSI-RS 

– Evaluate and, if needed, specify enhancement on uplink DMRS, to support (more than 2) orthogonal 

DMRS for MU-MIMO with partially overlapping BWs allocation 

• Extend specification support for CSI reporting in the following areas [RAN1]

– Codebook(s) associated with the newly supported number of non-precoded CSI-RS ports for a subset of 

possible port layouts, both 1D and 2D

– CSI reporting mechanism to support joint utilization of different CSI-RS types at the UE such as between 

non-precoded CSI-RS and beamformed CSI-RS as well as between different types of beamformed CSI-RS

– As second priority, evaluate and, if needed, specify enhancement on CSI reporting based on non-

precoded and beamformed CSI-RS to improve eNB precoding (such as new feedback methodologies in 

addition to codebook-based CSI feedback) and interference measurement to support efficient multi-user 

transmissions (e.g. further enabling interference estimation from NZP or ZP CSI-RS)

• Analog feedback is not precluded

• Evaluate and, if needed, specify enhancement to support DMRS-based open-loop transmission 

with the existing numbers of CSI-RS ports as well as the newly supported number of CSI-RS ports, 

in the following areas [RAN1]

– Necessary CSI reporting scheme, including with and without PMI; and/or

– Necessary open-loop transmission scheme



Rel.14 eFD-MIMO

Item Spec 

impact

RAN1#84b

(3TU)

2016-04

RAN1#85

(3TU)

2016-05

RAN1#86

(3TU)

2016-08

RAN1#86b

(4TU)

2016-10

RAN1#87

(4TU)

2016-11

RAN1#88

(4TU)

2017-02

NP CSI-RS {20, 24, 28, 32} High x x x x x

Clean up, 

remaining (minor) 

open issues

Note: RAN2 work 

is to be concluded 

here

BF CSI-RS (UE-specific) High x x x x x

UL DMRS (*) Low + + x x

NP CSI-RS CB extension Low to 

medium

x x x x

Hybrid CSI feedback Medium x x x x x

Advanced CSI feedback & 

interference measurement (*)

Medium to 

high (2nd pr.)

+ + x x x

DMRS-based open/semi-open

(transmission scheme, CSI 

feedback) (*)

Medium to 

High

+ + x x x

(*) Evaluate and, if needed, specify

x Specification work + Evaluation work

• For 3 items with “evaluate and, if needed, specify”, spend the first 2 meetings for evaluation

• Decide evaluation (including simulation when applicable) assumptions in RAN1#84b

• Decide before RAN1#86 if specification work is needed � If yes, decide on the scope of specification works

• Postpone work on NP CSI-RS codebook extension until NP CSI-RS design principle progresses

• Aim 95% RAN1 completion at RAN1#87 (2016-11)

• RAN1#88 to resolve pending minor issues

• RAN2 works (ASN.1) are to be concluded in 2017-02


