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1 Introduction
In this contribution we discuss transmission modes for FD-MIMO and briefly touch upon UE capabilities. It should be noted however that UE capabilities is not expected to be discussed at RAN1#83. 
Transmission modes supporting FD-MIMO features
A Rel.13 UE may support the following new features to enhance FD-MIMO operation:

· Rel.13 CSI process including Class A and Class B reporting types
· DMRS enhancements
· CSI-RS enhancements to support 12 and 16 ports with CDM2 and CDM4
· CSI-RS enhancements for DwPTS
· SRS enhancements for UpPTS
· 
SRS enhancements with RPF=4 and 
· Measurement restriction

An open issue has been whether a new transmission mode should be introduced for FD-MIMO. If this would be the case, new discussions are then needed whether other LTE features can be used with this new transmission mode. Several features such as LAA, CoMP and eIMTA support TM10 and that discussion needs to be reopened. Moreover, the current Rel.13 FD-MIMO RRC signaling does not include signaling of a new transmission mode. Hence, the straightforward proposal is thus:

Proposal: No new TM is introduced for FD-MIMO in Rel.13. 

Proposal: TM10 supports all Rel.13 FD-MIMO features

[bookmark: _GoBack]The DMRS enhancements include support for a new table for antenna port, scrambling and layer indication in at least DCI format 2D. Whether the UE shall assume the Rel-12 or Rel-13 table is controlled by the RRC parameter “Rel-13-DMRS-table”. Using RRC signaling to define the content and interpretation of a transmission mode specific DCI format is already used for most fields in the current DCI. 

The next issue is whether some Rel-13 FD-MIMO features can be configured also for other transmission modes. 

· Rel.13 CSI process including Class A and Class B reporting types: TM10 only
· Can only be supported in TM10 since only TM10 support CSI processes and CSI-IM which are cornerstones in defining a Rel.13 CSI process. Supporting Rel.13 CSI process also for other TMs would require significant specification effort and the benefit would be unclear.
· CSI-RS enhancements to support 12 and 16 ports with CDM2 and CDM4: TM10 only
· Since this requires a Rel.13 Class A CSI process
· DMRS enhancements: TM10 only
· Only this TM supports DCI formats that make use of the antenna port/scrambling/layer table,  plus has proper, well-defined interference measurements (by IMR). This well-defined interference measurements together with measurement restriction is needed to have properly functioning MU-MIMO. Hence, DMRS enhancements are likely to be used with TM10 only and there is no need to support it for TM9. 
· CSI-RS enhancements (2/4/8/12/16 ports) for DwPTS: TM10 only
· Only TM10 supports CSI-RS based measurements for up to 16 ports, and it is sufficient if TM10 can support CSI-RS in DwPTS. 
· Measurement restriction: All TMs
· The working assumption that MR is an independent configuration should be confirmed and it can thus be applied to any TM. 
· SRS enhancements for UpPTS: All TMs
· But scenario is limited to small cell TDD
· SRS enhancements with RPF=4 and max(CS)=12: All TMs
· But scenario is limited to small cell TDD

Hence, our additional proposal is:

Proposal: SRS enhancements and measurement restriction can be applied to any transmission mode. 

UE capabilities for EB/FD-MIMO
We don’t expect to discuss UE capabilities at RAN1#83, but we can give some preliminary views here. Support for Rel.13 EB/FD-MIMO should be introduced as a UE capability. To avoid feature fragmentation, one single capability which indicates support for Rel.13 CSI process, 12 and 16 port CSI-RS enhancements can be introduced. If additional ports is specified in Rel.14, this can be introduced with a new capability for e.g. up to 32 ports. MR could also be a separate capability since it is an independent Rel.13 feature and the UE may implement this without implementing support for FD-MIMO. 
· Capability 1: Measurement restriction
· 
Capability 2: FD-MIMO: Rel.13 CSI process + 12/16 port CSI-RS + DMRS, CSI-RS for DwPTS, SRS for UpPTS and RPF=4, 
Conclusion
Our proposals are the following:
Proposal: No new TM is introduced for FD-MIMO in Rel.13. 
Proposal: TM10 supports all Rel.13 FD-MIMO features
Proposal: SRS enhancements and measurement restriction can be applied to any transmission mode. 




oleObject1.bin

image2.wmf
12

max

cs,

SRS

=

n


oleObject2.bin

image1.wmf
12

max

cs,

SRS

=

n


