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1. Introduction

The work item on elevation beamforming and full dimension MIMO was approved in the 3GPP RAN#68 meeting [1]. CSI feedback is an essential enhancement aspect to reap the gain of FD MIMO. In RAN1 #82 meeting, CSI reporting for non-precoded CSI-RS and beamformed CSI-RS was discussed, and CSI reporting Class A and B were defined respectively as below:
Agreements:
· 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

· Study further for CSI measurement restriction

In our companion contribution [3], the definition and details of beam selection indicator (BI) for CSI reporting class B are discussed. In this contribution, we further discuss the periodic CSI feedback design to support beam indicator (BI) report for beamformed CSI-RS, based on the BI definition in [3].

2. Discussion
As the feedback framework described in [4], a CSI-process of class B is configured with multiple CSI-RS resources associated with different weights. UE would measure the CSI-RS resources and report the proposed resource index as BI, along with the CSI corresponding to the reported resource. Since the RI/PMI/CQI feedback can remain the same as Rel-12, the main enhancement of this framework is the BI report. In [3], it is proposed that a single BI is reported for one CSI-process and the size of BI is not larger than 3 bits. Also, the BI should be long-term and wideband. Based on these designs, we discuss the details for periodic BI report in PUCCH with the principle of minimizing specification impact and feedback overhead in this section.
2.1. BI report in PUCCH
Considering the size of BI, it can be reported via PUCCH format 2/2a/2b similar to other CSI report. Since BI is usually reported with long period (e.g. 200ms), the increased PUCCH resource overhead is negligible. A new PUCCH reporting type (e.g. report type 7) can be introduced for BI. To avoid CSI dropping, multiplexing of BI and other CSI with low payload, e.g. RI, RI/PTI or first PMI, can be considered. 
The multiplexing of BI and RI is feasible since the payload after multiplexing is not larger than 6 bits. If it is supported, one of the following options can be applied:
· Option1: BI is always multiplexed with RI. That is, BI reuses the PUCCH resource of RI, while the periodicity of BI is independently configured and can be an integer multiple of RI periodicity. Then RI can be updated accordingly when BI is reported in the same PUCCH. In this case, the PUCCH reporting type 7 can be defined for BI/RI.
· Option2: The PUCCH resource for BI and RI is independently configured, and they can be reported together if they collide with each other. Then at least two reporting types are needed for BI only and BI/RI.
For option 2, a reported BI can’t be used to acquire PMI/CQI until a RI associated with the BI is reported. Hence, option 1 is preferred to reduce the latency between BI report and CSI updating. Other multiplexing cases e.g. BI/first PMI or BI/RI/PTI can be further studied taking the payload and impact to PUCCH detection performance into count.
Proposal: BI is reported via PUCCH with the following designs:

· Reported via PUCCH format 2/2a/2b.

· Multiplexing of RI and BI in one PUCCH can be considered.
· Further multiplexing of BI and PTI or first PMI is FFS
· At least a new PUCCH reporting type (type 7) is introduced for jointly reported BI/RI.

2.2. Dropping rules
The dropping rule in Rel.12 is based on CSI priority ranking according to CSI reporting type, CSI-process index and CC index. If two colliding CSI types are of different CSI priorities, CSI of lower priority is dropped, regardless of the CSI-process index and CC index. If two colliding CSI types are of the same priority, dropping is based on CSI-process index. Otherwise if both CSI type priority and CSI-process index are identical, dropping is based on CC index. 
It is our view that the same rule can be retained in Rel.13 unless there is a strong reason to do otherwise. If standalone BI without RI is supported in Rel.13, BI should have higher priority than RI. Therefore if BI of one CC collides with RI/CQI/PMI of another CC, BI should be reported while other colliding CSI should be dropped. If a joint BI/RI report collides with other CSI report without BI (e.g. RI/CQI/PMI), the jointly reported BI should still have higher priority than other CSI types, as BI is the basis for all ensuing channel report and should be protected. This is particularly true if BI is configured with a very long reporting periodicity.
Proposal: BI report (and its variant) should have higher priority than CSI report without BI.
Proposal: Retain the Rel.12 CSI dropping rules, e.g., dropping is first determined by CSI priority, followed by CSI-process index, followed by CC index. 
3. Conclusion 
In this contribution, we discuss the design of PUCCH feedback to support beam selection indicator. We provide the mechanism to report BI in PUCCH, including the PUCCH format, reporting type and dropping rule for BI. In principle of minimized specification impact and feedback overhead, we propose that:
Proposal: BI is reported via PUCCH with the following designs:

· Reported via PUCCH format 2/2a/2b.

· Multiplexing of RI and BI in one PUCCH can be considered.
· Further multiplexing of BI and PTI or first PMI is FFS
· At least a new PUCCH reporting type (type 7) is introduced for BI/RI.
Proposal: BI report (and its variant) should have higher priority than CSI report without BI. 

Proposal: Retain the Rel.12 CSI dropping rules, e.g., dropping is first determined by CSI priority, followed by CSI-process index, followed by CC index.
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