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Discussion
1 Introduction
The Rel-13 FD-MIMO work item has created the new contents in 36.213 significantly. There is no new reporting mode to be defined but the existing reporting modes are all modified. In this paper, we analyse the new contents and provide the suggestion for the test. 
2 Aperiodic CSI reporting using PUSCH
The new change for mode 1-2 is summarized as

· Report wideband CRI under Class B with K> 1
· Report wideband i1 and subband i2 under Class A
· Report wideband i1 and subband i2 according to Rel-10 8 CSI-RS codebook or Rel-12 new 4Tx codebook under
· Class B with K > 1
· or Class B with K=1 and PMI-config= 2

· The CQI, PMI and RI are conditioned on the reported CRI

The new change for mode 3-0 is summarized as

· Under Class B, K >= 1, and the number of CSI-RS ports in each resource > 1

· Report wideband CRI under K > 1
· Select a wideband precoding matrix which is conditioned on reported RI or CRI, for the purpose of

· report subband CQI accordingly

· report wideband CQI accordingly
· The reported RI should be conditioned on reported CRI
The new change for mode 3-1 is summarized as

· Report wideband CRI under Class B with K> 1

· Report wideband i1 and wideband i2 under Class A
· Report wideband i1 and wideband i2 according to Rel-10 8 CSI-RS ports codebook or Rel-12 new 4Tx codebook under
· Class B with K > 1
· or Class B with K=1 and PMI-config= 2

· The CQI, PMI and RI are conditioned on the reported CRI
The new change for mode 3-2 is summarized as,

· Report wideband CRI under Class B with K> 1
· Report wideband i1 and subband i2 under Class A
· Report wideband i1 and subband i2 according to Rel-10 8 CSI-RS codebook or Rel-12 new 4Tx codebook under
· Class B with K > 1

· or Class B with K=1 and PMI-config= 2

· The CQI, PMI and RI are conditioned on the reported CRI

The new change for mode 2-0 is summarized as

· Under Class B, K >= 1, and the number of CSI-RS ports in each resource > 1

· Report wideband CRI under K > 1
· Select a preferred precoding matrix from M preferred subbands which is conditioned on reported RI or CRI, for the purpose of

· Report one CQI for the M preferred subbands accordingly

· Select a wideband precoding matrix which is conditioned on reported RI or CRI, for the purpose of
· report wideband CQI accordingly
· The reported RI should be conditioned on reported CRI
The new change for mode 2-2 is summarized as

· Report wideband CRI under Class B with K> 1
· Report wideband i1 and selected-subbands i2 under Class A
· Report wideband i1, wideband i2 and selected-subbands i2 according to Rel-10 8 CSI-RS ports codebook or Rel-12 new 4Tx codebook under
· Class B with K > 1

· or Class B with K=1 and PMI-config= 2

· The CQI, PMI and RI are conditioned on the reported CRI
From above, it is seen that for the three types, Class A, Class B with K> 1, and Class B with K=1, they are all included in each of the reporting modes with single PMI and multiple PMI feedback (1-2, 2-2, 3-1 and 3-2). So we have,
Observation 1, There is no new reporting mode to be defined in Rel-13 FD-MIMO but the existing reporting modes are all modified.
Observation 2, The three types, Class A, Class B with K> 1, and Class B with K=1, are all included in each of the reporting modes with single PMI and multiple PMI feedback (1-2, 2-2, 3-1 and 3-2). 

3 Periodic CSI reporting using PUCCH
There are four new reporting types to be defined, which are,

· Type 7 report of supporting CRI and RI feedback

· Type 8 report of supporting CRI, RI and wideband PMI feedback

· Type 9 report of supporting CRI, RI and PTI feedback

· Type 10 report of supporting CRI feedback

The new reporting types are all related to the Class B with K > 1 which requires CRI reporting. In our point of view, the periodic reporting can be adopted for the test of Class B with K > 1.
The new change for mode 1-0 is summarized as

· In the subframe for RI reporting,

· Report wideband RI based on last reported CRI

· In the subframe for CRI and RI reporting,

· Type 7 reporting

· Report wideband RI based on the reported CRI

· In the subframe for CRI reporting and at least one CSI-RS resource is of one port
· Type 10 reporting

· In the subframe for CQI reporting

· Without PMI reporting
· Select wideband precoding matrix based on last reported RI or CRI, for the purpose of
· Type 4 reporting

The new change for mode 1-1 is summarized as

· In the subframe for RI reporting,

· With CRI reporting configured (Class B with K> 1), 

· Report wideband RI based on last reported periodic CRI
· In the subframe for CRI and RI reporting,

· Type 7 reporting

· Report wideband RI based on the reported CRI

· In the subframe for RI and wideband first PMI reporting with submode 1, Rel-10 8 CSI-RS codebook configured, or with submode 1, Rel-12 new 4Tx codebook configured 
· With CRI reporting configured (Class B with K> 1),

· Report wideband RI based on last reported CRI

· Report wideband first PMI based on reported periodic RI and last reported periodic CRI
· In the subframe for CRI, RI and wideband first PMI reporting with submode 1, Rel-10 8 CSI-RS codebook configured, or with submode 1, Rel-12 new 4Tx codebook configured
· Type 8 reporting

· Report wideband RI based on reported CRI

· Report wideband first PMI based on reported periodic RI and CRI
· In the subframe for wideband first PMI reporting with Class A configured

· Type 2a reporting

· Report wideband first PMI based on the last reported RI
· In the subframe for CQI/PMI reporting, by precluding (a) Class A, (b) Class B with K> 1, 8 CSI-RS ports or Rel-12 new 4Tx codebook (c) Class B with K= 1, PMI-config= 2
· With CRI reporting configured (Class B with K> 1, 2 CSI-RS ports or 4 CSI-RS ports with legacy codebook)

· Report wideband CQI and wideband PMI based on the last reported RI and CRI

· In the subframe for wideband CQI/second PMI reporting with submode 1 and Rel-10 8 CSI-RS codebook, or with submode1 and Rel-12 new 4Tx codebook configured, or Class A configured
· With CRI reporting configured (Class B with K> 1)

· Report wideband second PMI based on the last reported RI, wideband first PMI and CRI

· Report wideband CQI based on the last reported RI, wideband first PMI, CRI, and the reported wideband second PMI 
· For Class A
· Report wideband second PMI based on the last reported RI, wideband first PMI

· Report wideband CQI based on the last reported RI, wideband first PMI, and the reported wideband second PMI
· In the subframe for wideband CQI/first PMI/second PMI reporting with submode 2 and Rel-10 8 CSI-RS codebook, or with submode2 and Rel-12 new 4Tx codebook configured
· With CRI reporting configured (Class B with K> 1)

· Report wideband first PMI, wideband second PMI and wideband CQI based on the last reported RI and CRI
The new change for mode 2-1 is summarized as

· In the subframe for RI reporting, by configuring with (a) 2 CSI-RS ports, (b) with 4 CSI-RS ports with legacy codebook, or (c) with Class B with K-1 and PMI-config = 1

· With CRI reporting configured (Class B with K> 1, which can be (a) or (b) ),

· Report RI based on the last reported CRI

· In the subframe for RI reporting, by configuring with (a) Class B, K> 1, 8 CSI-RS ports, (b) Class B, K= 1, PMI-config = 2, 8 CSI-RS ports, (c) Class A, (d) use Rel-12 new 4Tx codebook

·   With CRI reporting configured (Class B with K> 1)
· Report wideband RI based on the last reported CRI

· Report wideband PTI based on the last reported CRI
· In the subframe for RI and CRI reporting, by configuring with (a) Class B, K> 1

· Report wideband RI based on the reported CRI

· Type 7 reporting by configuring with (a) 2 CSI-RS ports, (b) 4 CSI-RS ports with legacy codebook from the reported CRI
· Type 9 reporting by configuring with (a) 8 CSI-RS ports

· In the subframe for wideband CQI/PMI reporting by excluding (a) Class A, (b) Class B with K> 1, 8 CSI-RS ports or Rel-12 new 4Tx codebook (c) Class B with K= 1, PMI-config= 2

· With CRI reporting configured (Class B with K> 1, 2 CSI-RS ports or 4 CSI-RS ports with legacy codebook)

· Report wideband CQI and wideband PMI based on the last reported RI and CRI

· In the subframe for wideband first PMI reporting by configuring with (a) Class B, K > 1, 8 CSI-RS ports, (b) Class B, K= 1, PMI-config = 2, 8 CSI-RS ports, (c) use Rel-12 new 4Tx codebook

· With CRI reporting configured (Class B with K> 1, 8 CSI-RS ports)

· Report wideband 1st PMI based on the last reported RI, CRI and PTI= 0
· In the subframe for wideband CQI/second PMI reporting by configuring with (a) Class B, K> 1, 8 CSI-RS ports, (b) Class B, K= 1, PMI-config= 2, 8 CSI-RS ports, (c) Class A, (d) use Rel-12 new 4Tx codebook

· With CRI reporting configured (Class B with K> 1, 8 CSI-RS ports)

· Report wideband 2nd PMI based on RI, wideband 1st PMI and CRI, PTI = 0 or1
· Report wideband CQI based on wideband 1st PMI, wideband 2nd PMI, RI, CRI, PTI = 0 or 1
· In the subframe for selected subband CQI reporting by excluding (a) Class A, (b) Class B with K> 1, 8 CSI-RS ports or Rel-12 new 4Tx codebook (c) Class B with K= 1, PMI-config= 2

· With CRI reporting configured (Class B with K> 1, 2 CSI-RS ports or 4 CSI-RS ports with legacy codebook)

· Report the selected subband CQI based on wideband PMI, RI and CRI

· In the subframe for selected subband CQI/second PMI reporting by configuring with (a) Class B, K> 1, 8 CSI-RS ports, (b) Class B, K= 1, PMI-config= 2, 8 CSI-RS ports, (c) Class A, (d) use Rel-12 new 4Tx codebook

· With CRI reporting configured (Class B with K> 1, 8 CSI-RS ports)

· Report subband 2nd PMI based on RI, wideband 1st PMI and CRI, PTI = 1

· Report subband CQI based on wideband 1st PMI, subband 2nd PMI, RI, CRI, PTI = 0 or 1
Based on the above, we have,
Proposal 1, The number of tests is our concern for R-13 FD-MIMO. General to say, the periodic reporting can be adopted for the test of Class B with K > 1. The four new reporting types are all related to the CRI reporting.
Proposal 2, The aperiodic reporting mode can be adopted for the test of Class A and Class B with K= 1.
4 Conclusion
Observation 1, There is no new reporting mode to be defined in Rel-13 FD-MIMO but the existing reporting modes are all modified.
Observation 2, The three types, Class A, Class B with K> 1, and Class B with K=1, are all included in each of the reporting modes with single PMI and multiple PMI feedback (1-2, 2-2, 3-1 and 3-2). 

Proposal 1, The number of tests is our concern for R-13 FD-MIMO. General to say, the periodic reporting can be adopted for the test of Class B with K > 1. The four new reporting types are all related to the CRI reporting.

Proposal 2, The aperiodic reporting mode can be adopted for the test of Class A and Class B with K= 1.
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