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1 Introduction
In this contribution we discuss configuration of FD-MIMO in terms of CSI measurement configurations, CSI process configurations, CSI resource configurations and the transmission mode.
Configuration of CSI measurements
To reduce CSI-RS overhead and to enhance MU-MIMO CSI feedback, CSI measurement restrictions (MR) should be supported. Note that these restrictions should be independently configured for NZP CSI-RS and CSI-IM since there are use cases when only one and not both is beneficial. Independent MR configurations for each CSI process should also be supported so that eNB could obtain both restricted and unrestricted measurements simultaneously. Moreover, if applicable, independent MR for each of the K CSI resources within a CSI process should be supported. MR is discussed in detail in another contribution [1]
Details on CSI process configuration
In the previous meeting, two CSI reporting classes were defined, A and B, and a CSI process can be configured for either A or B. Left for further study is whether a CSI process can be configured for A and B reporting simultaneously. In our view, this represents a hybrid mode operation, which may be useful when the number of TXRU is increased beyond 16. Hence, our view is that combined A+B in a CSI process is a suitable topic for next release, when more TXRU is considered.

Proposal: A CSI process with both Class A and B reporting is not supported in Rel.13. 

Still, one can configure a Rel.13 UE with two CSI processes, each with different reporting classes if hybrid operation is desirable, although Rel.13 does not provide optimized signaling for this mode of operation.

Furthermore, it was agreed that a CSI process is associated with K CSI-RS resources/configurations (per definition in 36.211), with Nk ports for the kth CSI-RS resource (K could be >=1). The UE will measure all ports in all K resources and report CSI for each resource or alternatively select a resource and report CSI for the selection. Supporting K>1 is useful for 
· Class B where the UE selects one out of K beamformed CSI-RS resources, and each beam is thus one resource
· P-CSI and A-CSI reporting for both Class A and B where the number of ports may be different, see [2] 
Hence, we propose:

 Proposal: Configuration of K≥1 CSI resources in a CSI process is supported for both Class A and Class B reporting 

At RAN1#82, it was discussed whether a CSI process is associated with one CSI-IM, common for all resources or with multiple CSI-IM, e.g. one for each of the K CSI-RS resources. The drawback with the latter alternative is that CSI-IM overhead multiplies with K. It is uncertain what the benefits are if this overhead is also taken into account.  

Another open issue is whether other CSI process configuration parameters such as Pc, QCL and codebook subset restriction should be common for the CSI process or independent per NZP CSI-RS resource configuration within the CSI process. Each CSI resource should be associated with its own, independent set of parameters and QCL assumptions. This allows for freedom in eNB implementation as different beams can be individually power controlled etc. 
CSI-RS resource definitions
A UE is configured with at least K resources for aperiodic CSI reporting. In addition we propose that a separate resource may be used for the periodic CSI feedback, see [2]. Hence, we propose:
Proposals:
· For Class A reporting, K=2 is always configured where
· The first resource is used for aperiodic CSI reporting and Nk=1={8,12,16} depending on configuration
· The second resource is used for periodic CSI reporting and Nk=2={2,4,8}
· It should be possible to configure overlapping resources/ports to save CSI-RS overhead and UE channel estimation complexity
· At least necessary for Nk=1=16 since Nk=1+Nk=216 is the maximum number of ports for Class A 
· For Class B periodic and aperiodic CSI reporting, K=1,2,3…,Kmax is configured where
· Kmax=8 but only when Nk=2k. A constraint is that the total number of ports in the CSI process is at most 16. (i.e. 3 bit beam selection index in CSI report)
Transmission mode
A new transmission mode is introduced whenever a new DCI format is necessary. To be able to combine features, such as MIMO/CoMP with CA, configurable payload of a DCI format was introduced in Rel.10 instead of a separate “CA Transmission mode”. Another feature that can be combined with several existing transmission modes is EPDCCH.  

Since the use of a 2D antenna array should be possible to be combined with other features such as CoMP, it is preferred if the EB/FD-MIMO is handled by a configuration instead of defining a new transmission mode. There may also be additional transmission modes introduced in the future, such as LAA or MTC, and i would complicate things if EB/FD-MIMO was a separate transmission mode. It is not clear at this stage if the DCI format payload needs to be increased to support 2D arrays, but even if this is the case, it could be handled similar to CA, with an RRC configuration of DCI content. 

When it comes to MIMO transmission with UE specific reference signals, TM10 should be the starting point due to its support for improved CSI measurement by IMRs and support for CoMP.  Also, TM10 was assumed by (almost?) all companies in the SI evaluations. Hence we propose

Proposal: Use TM10 for EB/FD-MIMO and if needed, introduce a RRC configurable payload of DCI format 2D.   

UE capability for EB/FD-MIMO
Support for Rel.13 EB/FD-MIMO should be introduced as a UE capability. To avoid feature fragmentation, a single capability is preferable, which indicate support for both Class A and class B reporting, up to 16 port CSI-RS measurements. If additional ports is specified in Rel.14, this can be introduced with a new capability for e.g. up to 32 ports.
Proposal: Introduce a single UE capability for Rel.13 EB/FD-MIMO which cover capabilities for up to 16 port CSI-RS measurements and reporting, Class A and Class B reporting, SRS and DMRS enhancements. 

Conclusion
Our proposals are the following:
· A CSI process with both Class A and B reporting is not supported in Rel.13. 
· Configuration of K≥1 CSI resources in a CSI process is supported for both Class A and Class B reporting
· For Class A reporting, K=2 is always configured where
· The first resource is used for aperiodic CSI reporting and Nk=1={8,12,16} depending on configuration
· The second resource is used for periodic CSI reporting and Nk=2={2,4,8}
· It should be possible to configure overlapping resources/ports to save CSI-RS overhead and UE channel estimation complexity
· At least necessary for Nk=1=16 since Nk=1+Nk=216 is the maximum number of ports for Class A 
· For Class B periodic and aperiodic CSI reporting, K=1,2,3…,Kmax is configured where
· Kmax=8 but only when Nk=2k. A constraint is that the total number of ports in the CSI process is at most 16. (i.e. 3 bit beam selection index in CSI report)
· Use TM10 for EB/FD-MIMO and if needed, introduce a RRC configurable payload of DCI format 2D.   
· Introduce a single UE capability for Rel.13 EB/FD-MIMO which cover capabilities for up to 16 port CSI-RS measurements and reporting, Class A and Class B reporting, SRS and DMRS enhancements. 
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