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From WID RP-151085 (RAN1)

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

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

support of 12 and 16 CSI-RS ports, using full-port mapping

– Beamformed CSI-RS

– SRS capacity improvement

• Support for SRS transmission with 4TX antennas as a second priority

– Support of additional ports for DMRS targeting higher dimensional MU-MIMO

• The maximum number of DMRS ports that a UE may be able to receive is kept as 8

• Specify enhancements on CSI reporting in the following areas [RAN1]

– For non-precoded CSI-RS, codebook for 2D antenna arrays for support of {8,12,16} CSI-RS 

ports and associated necessary channel state information. 

• If there is not significant gain shown for new codebook for 8 CSI-RS ports, the current codebook for 

8 CSI-RS ports is retained. 

– Necessary channel state information for beamformed CSI-RS

– Extension of Rel-12 CSI reporting mechanism for both periodic and aperiodic CSI reports

• Only 3 RAN1 meetings (RAN1#82 Beijing, 82bis Malmo, 83 Anaheim)



Potential works to be done

• This represents an inclusive list of potential specification 

changes

Enhancem

ent

Item Works Spec

impact

RS 

enhancem

ent

NP CSI-RS 12, 16 ports Mapping pattern

Resource definition

Medium

BF CSI-RS Measurement restriction

CSI-RS resource/port definition for BF CSI-RS

Medium

SRS capacity Scheme selection and spec Small

DMRS ports Scheme selection and spec Small

CSI 

reporting 

enhancem

ent

2D codebook: 8, 12, and 16 ports (M,N) = (2,2), (2,3), (3,2), (2,4), (4,2)

Codebook subset restriction

Medium

CSI modes: extension periodic 2D PMI and CQI/RI definition

CSI-RS resource/port  selection

Relation with NP and BF CSI-RS

Medium

CSI modes: extension aperiodic 2D PMI and CQI/RI definition

CSI-RS resource/port selection

Relation with NP and BF CSI-RS

Small



Possible progress plan
Enhance

ment

Item Decisions to be made (minimum target)

RAN1#82 Beijing RAN1#82bis Malmo RAN1#83 Anaheim

RS 

enhancem

ent

NP CSI-RS 12, 16 

ports

CSI process, CSI-RS resource 

definition

CSI-RS resource RE mapping pattern Remaining details

BF CSI-RS Measurement restriction, 

resource/port pooling

SRS capacity Comparison Scheme selection Finalize spec details 

DMRS ports Comparison, issues Scheme selection Finalize spec details 

CSI 

reporting 

enhancem

ent

2D codebook: 8, 

12, and 16 ports

Relevant 2D patterns, structure, 

relation with NP and BF CSI-RS, CB 

size

Codebook subset restriction (CSR), 

partial agreement on CB designs

Finalize CB designs and 

details on CSR

CSI modes: 

extension 

periodic

Modes supported for NP and BF CSI-

RS, relation with NP and BF CSI-RS

Payload size (in relation to CSR), 

PUCCH formats to be used

Finalize spec details

CSI modes: 

extension 

aperiodic

Extension of Rel.12 CSI request mech

anism, payload sizes 

Finalize spec details

Percentage completion (RAN1) 40% 80% 100%

RAN2 outcome (specify higher 

layer support listed above)

-- (no TU allocation)

Note: RAN1 to inform RAN2 an initial lis

t of required RRC parameters: CSI proce

ss and CSI-RS configuration, CB paramet

ers (incl. CSR), SRS configuration 

All RRC parameters defined: CSI process 

and CSI-RS configuration, CB parameters 

(incl. CSR), SRS configuration 

Note: RAN1-RAN2 coordination during th

e week

Finalize RRC parameters 

(ASN.1): names, set of values

Note: RAN1-RAN2 coordinatio

n during the week


