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1 Introduction
In RAN1#82, two CSI reporting classes, namely class A and class B are agreed for PMI-based reporting, and the following details have also been agreed:
· CSI reporting with PMI
· A CSI process can be configured with either of two CSI reporting classes, A or B (FFS: both A and B): 

· Class A, UE reports CSI according to W=W1W2 codebook based on {[8],12,16} CSI-RS ports

· Class B: UE reports L port CSI assuming one of the four alternatives below

· Alt.1: Indicator for beam selection and L-port CQI/PMI/RI for the selected beam. Total configured number of ports across all CSI-RS resources in the CSI process is larger than L.

· Alt.2: L-port precoder from a codebook reflecting both beam selection(s) and co-phasing across two polarizations jointly. Total configured number of ports in the CSI process is L.

· Alt.3: Codebook reflecting beam selection and L-port CSI for the selected beam. Total configured number of ports across all CSI-RS resources in the CSI process is larger than L.

· Alt.4: L-port CQI/PMI/RI. Total configured number of ports in the CSI process is L. (if CSI measurement restriction is supported, it is always configured)
· Note: A “beam selection” (whenever applicable) constitutes either a selection of a subset of antenna ports within a single CSI-RS resource or a selection of a CSI-RS resource from a set of resources

· Note: The reported CSI may be an extension of Rel.12 L-port CSI

· Details such as possible values of L are FFS

· Further down-selection/merging of the four alternatives is FFS

Some necessary details for CSI-RS configurations for class B CSI reporting have also been identified during RAN1#82. Related agreements are copied below, and relevant details are highlighted with yellow. 
· 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)

· Note: it is up to RAN2 to design the signaling configuration structure to support the above association

· Maximum value of K is FFS

· Maximum total number of CSI-RS ports in one CSI process 
· FFS the maximum total number of CSI-RS ports in one CSI process is for CSI reporting class B

· For the purpose of RRC configuration of CSI-RS resource/configuration

· For CSI reporting class B, FFS for details

· Note: It is possible to extend the value of Nk: in future releases
· FFS by RAN1 on the configuration restriction of using same CSI-RS resource/configuration parameters within one CSI process (e.g. Nk , Pc, CSR, scrambling ID, subframe config., etc.) 

· FFS on the QCL on CSI-RS ports

This contribution presents Samsung’s view on class B CSI-RS configuration details. 
2 Composite CSI-RS resource for FD-MIMO operations
For FD-MIMO operations, many companies have showed a view that multiple CSI-RS resources should be able to be configured for a CSI process. For 12- or 16-port CSI-RS resource configuration for class A CSI reporting, one promising option is to aggregate multiple legacy CSI-RS resources. The main motivation of this is to make the resource mapping flexible and future-proof. For class B reporting with cell-specific beamformed CSI-RS, majority view seems to be to configure multiple CSI-RS resources and a single periodic & aperiodic CSI reporting configuration. This seems to be a good way to simplify the RRC configuration for class B CSI reporting. 
On the other hand, there has also been a discussion during RAN1#82 whether to allow FD-MIMO operation without CSI-IM or not. It is noted that CSI process is defined only in TM10, and always in terms of a pair of CSI-RS resource and CSI-IM resource in the legacy specifications [1]. Hence, to allow FD-MIMO operations without CSI-IM, it is proposed to introduce a composite CSI-RS resource, which just refers to an aggregation of legacy CSI-RS resources. The composite CSI-RS resource can refer to CSI-RS resource for both class A and class B CSI reporting. A few benefits are identified to define composite CSI-RS resources:

· It can replace a legacy CSI-RS resource in TM9 operations, thereby TM9 also supports FD-MIMO class A & B CSI reporting.

· It can be a future-proof solution to support hybrid CSI-RS. For the hybrid CSI-RS operations, UE can be configured with two (composite) CSI-RS resources: 
· One CSI-RS resource comprising K>1 legacy CSI-RS resources used for non-precoded CSI-RS operation, and;

· The other CSI-RS resource comprising K=1 legacy CSI-RS resource for UE-specific beamformed CSI-RS operation. 

If the composite CSI-RS resource is supported, the relevant decisions should be made per composite CSI-RS resource instead of per CSI process. For example, the FFS points from the previous meeting will translate into:

· Maximum value of K is FFS

· Maximum total number of CSI-RS ports in one composite CSI-RS resource
· FFS the maximum total number of CSI-RS ports in one composite CSI-RS resource is for CSI reporting class B

· For the purpose of RRC configuration of CSI-RS resource/configuration

· For CSI reporting class B, FFS for details

· Note: It is possible to extend the value of Nk: in future releases

· FFS by RAN1 on the configuration restriction of using same CSI-RS resource/configuration parameters within one composite CSI-RS resource (e.g. Nk , Pc, CSR, scrambling ID, subframe config., etc.) 

In conclusion, the following proposal and observations can be summarized for this section.
· Proposal 1: Introduce a composite CSI-RS resource, which consists of multiple legacy CSI-RS resources.

· Observation 1: FD-MIMO can be supported in TM9 by configuring a composite CSI-RS resource.

3 CSI-RS resource configuration details for Class B CSI reporting
The remaining resource configuration details TBD this meeting include:

· The maximum K number of CSI-RS resources per composite CSI-RS resource;
· The maximum total 
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 number of CSI-RS resources per composite CSI-RS resource; and

· Whether to configure a single or multiple (in other words same or different) resource/configuration parameters within composite CSI-RS resource.

Regarding the first two details (i.e., K and 
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), a companion contribution [2] discusses possibility to tie this with some UE capability parameters. In terms of minimum UE capability for FD-MIMO operations, it seems to make sense that each composite CSI-RS resource can have up to (
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=32) total number of CSI-RS port for class B reporting, if the minimum UE capability for class A reporting is to support up to 1024 CWs for rank-1 reporting. Regarding the maximum K, it is not clear if this can affect UE implementation complexity significantly. In order to support the 1-CSI-RS port based application scenario [3], it may be useful to put a mild constraint on K especially when all Nk = 1. Maximum K value of 8 seems to strike a good balance. 
· Proposal 2: The total number 
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 of CSI-RS resources per composite CSI-RS resource for class B reporting should be up to 32. 
· Proposal 3: Maximum K values that are configurable should be at least 8.
Regarding the last details (i.e. Whether to configure a single or multiple (in other words same or different) resource/configuration parameters within composite CSI-RS resource), following two aspects can be considered: (1) possible operation scenario for class B CSI reporting; and (2) alignment with CSI-RS resource configuration for class A CSI reporting. With regards to aspect (1), it seems that a good scheduling flexibility can be achieved with allowing to configure multiple subordinate parameters in class B CSI reporting with K>1. However, with regards to aspect (2),  it is not clear whether there is any motivation to configure the same NZP CSI-RS configurations across class A and B CSI reporting. Hence, our preference for class B CSI reporting is to configure multiple NZP CSI-RS configurations and multiple subordinate parameters for a composite CSI-RS resource.

· Proposal 4: For K>1, a composite CSI-RS resource configuration for class B reporting should include a list of multiple NZP CSI-RS configurations. Each NZP CSI-RS configuration contains its own subordinate parameters, i.e. number of antenna ports, resource configuration, subframe configuration, scrambling ID, QCL info., etc., as in the Rel-11 NZP CSI-RS configuration.

4 Conclusion

The proposals and observations made in this contribution are summarized as in the following:
· Proposal 1: Introduce a composite CSI-RS resource, which consists of multiple legacy CSI-RS resources.

· Observation 1: FD-MIMO can be supported in TM9 by configuring a composite CSI-RS resource.

· Proposal 2: The total number 
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 of CSI-RS resources per composite CSI-RS resource for class B reporting should be up to 32. 
· Proposal 3: Maximum K values that are configurable should be at least 8.
· Proposal 4: For K>1, a composite CSI-RS resource configuration for class B reporting should include a list of multiple NZP CSI-RS configurations. Each NZP CSI-RS configuration contains its own subordinate parameters, i.e. number of antenna ports, resource configuration, subframe configuration, scrambling ID, QCL info., etc., as in the Rel-11 NZP CSI-RS configuration.
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