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1. Introduction

In RAN1 82bis meeting, RAN1 has agreed some RRC parameters in [1] for supporting Rel 13 FD-MIMO features. In this contribution, we have presented our understanding with regard to high layer signaling and features related to transmission modes. 
2. RRC Parameters

· Class A and Class B
In our understanding, class A and class B CSI reporting are highly related to specific FD-MIMO schemes and AAS architecture. The concept of “beamformed CSI-RS” and “non-beamformed CSI-RS” is only related to RAN4 RF requirement and invisible to RAN1 specification and (more or less) UE implementation. Therefore in order to interpret conditions and applicability of each FD-MIMO scheme in 36.213 and also in 36.331 for further RAN2 design, we need to be very precise in specification about how to differentiate and define class A and class B CSI reporting, and also try to simplify and unify structure of CSI process configuration.

Observation: The concept of “beamformed CSI-RS” and “non-beamformed CSI-RS” is only related to RAN4 RF requirement and invisible to RAN1 specification and UE implementation.
Proposal #1: Need to precisely differentiate and define class A and class B CSI reporting in 36.213. 
· “CSI-Reporting-Type”
In our understanding, this RRC parameter seems to be redundant.  For Class A CSI reporting in a Rel 13 CSI process, a unique RRC parameter like “NZP-CSI-RS-R13” will indicate a new set of NZP-CSI-RS parameters supporting 12/16 CSI-RS ports. For Class B CSI reporting, a unique RRC parameter like “NZP-CSI-RS-ID-List” will indicate K legacy NZP CSI-RS resources where K>=1. When K=1, two RRC parameters “PMI_Config” and “alternativeCodeBookEnabledFor4TX-r12” will jointly determine which codebook should be used. It is impossible to configure two parameters (“NZP-CSI-RS-R13” and “NZP-CSI-RS-ID-List”) simultaneously within a Rel-13 CSI process. Therefore by configuring proper NZP CSI-RS parameters for a Rel-13 CSI process, the UE should know specific CSI measurement mechanism for configured CSI process.  

Proposal #2: Remove RRC parameter of “CSI-Reporting-type” which seems to be redundant
· QCL for Class B
As we analyze in [2], QCL related parameters for Class B CSI reporting should be configured at the level of NZP CSI-RS resource (not per CSI process). It will provide a reasonable trade-off between UE complexity and specification changes from Rel 12. Therefore a Rel-13 CSI process for Class B with K NZP-CSI-RS resource shall be configured with K “qcl-CRS-Info” to link each NZP-CSI-RS resource and a CRS related information set. 

Proposal #3:  For Class B CSI reporting, a QCL list of “qcl-CRS-Info” with a size of K is configured per Rel-13 CSI process. 

3. Features related to Transmission Mode

The first question is about whether a new transmission mode is needed for features introduced by FD-MIMO WI. Compared to Rel 12, at least following specification changes may prefer a new transmission mode from the point of feature management:
· Class A FD-MIMO schemes have introduced new CSI-RS patterns supporting 12/16 CSI-RS ports with tens of codebook candidates per antenna array. Corresponding A-CSI and P-CSI reporting may or may not be changed from Rel 12 depending on further design. 

· Class B FD-MIMO schemes have introduced beamformed CSI-RS ports and resources. For K>1, it means a new UE processing procedure due to BI feedback. For K=1, beamformed CSI-RS ports may mean new UE tracking algorithm at port level. For the eNB implementation, Class B is kind of virtual sectorization which is not MU or CoMP. Therefore Class B in general suggests a different CSI process definition from Rel 12 and arguably a new transmission scheme. 
· MR: as an independent feature, it is unclear whether and how it can be supported by legacy TM1-10. Once it is combined with Class A/B FD-MIMO features, some operations can be quite complicated, for example BI/RI measurement based on single subframe which leads to new UE and eNB implementation. 

· DMRS enhancement: configurable DMRS tables will be introduced.  Generally speaking, there is also a question whether configurable DMRS tables can be applied to legacy TMs as well, e.g. TM8-10. 
· UL sounding enhancement: With enhanced Comb and UpPTS for UL sounding, there is also a question whether UL enhancement can be applied to legacy TMs. 

In our understanding, if all Class A/B FD-MIMO schemes, MR and DMRS enhancements are to be supported, it means new UE and eNB implementation like a super-TM10. Therefore it is slightly preferred to have a new transmission mode which may be clearer from the specification point of view and more future proof. If AAS is further enhanced in future releases, new transmission mode can adopt changes relatively easier.

Proposal #4: It is slightly preferred to have a new DL transmission mode to support all DL FD-MIMO features. 

However if a new transmission mode is not preferred, in general we preferred to use Rel-13 CSI process to support all DL FD-MIMO features with TM10 since only TM10 can support CSI process. 

Proposal #5: If new transmission mode is not preferred, TM10 with Rel-13 CSI process is used to support Class A/B EBF/FD-MIMO schemes and DMRS enhancement. FFS for MR. 

4. Conclusions

In this contribution we have discussed some issues related to RRC configuration and transmission modes for EBF/FD MIMO WI. Based on our understanding, we have following observations and proposals: 

Observation: The concept of “beamformed CSI-RS” and “non-beamformed CSI-RS” is only related to RAN4 RF requirement and invisible to RAN1 specification and UE implementation.
Proposal #1: Need to precisely differentiate and define class A and class B CSI reporting in 36.213. 
Proposal #2: Remove RRC parameter of “CSI-Reporting-type” which seems to be redundant
Proposal #3: For Class B CSI reporting, a QCL list of “qcl-CRS-Info” with a size of K is configured per Rel-13 CSI process. 

Proposal #4: It is slightly preferred to have a new DL transmission mode to support all DL FD-MIMO features. 

Proposal #5: If new transmission mode is not preferred, TM10 with Rel-13 CSI process is used to support Class A/B EBF/FD-MIMO schemes and DMRS enhancement. FFS for MR. 
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