Page 1

3GPP TSG RAN WG1 Meeting #86bis            











   R1-1610364
Lisbon, Portugal 10th - 14th October 2016
Source: 
Intel Corporation 
Title:
Discussion on CSI reporting for hybrid CSI
Agenda item:
    7.2.2.5.2
Document for:
Discussion and Decision
1 Introduction
In RAN#86 the following agreement was achieved regarding support of hybrid CSI
	Agreement
· Confirm the working assumption of hybrid CSI

· Further details on Mechanism 1 

· Reporting content

· For the 1st eMIMO-Type (CLASS A), i1(1) and x-bit RI(1) are reported, while CQI(1) and i2(1) are not reported

· If UE supports up to 2 layers, x=0

· If UE supports up to 8 layer, x=1 where RI(1)={1, 3}

· For the 2nd eMIMO-Type (CLASS B K=1), CQI(2), PMI(2), RI(2) are reported 

· Note: Superscript (y) represents the y-th eMIMO-Type, where y=1,2. 
· FFS: Option for one eMIMO-Type to inherit RI reporting from another eMIMO-Type
· Working assumption: No inter-dependence between CSI calculations across two eMIMO-Types
· Reuse legacy CSI reporting mechanisms with the following refinement
· For PUCCH-based P-CSI
· Report i1(1) and RI(1)  in one subframe
· FFS: Using either PUCCH format 2 or 3
· Periodicity of the CSI of 1st eMIMO-Type is an integer multiple of RI(2) periodicity of the 2nd eMIMO-Type. 
· Subframe offset of the 1st eMIMO-Type is defined relative to RI(2) subframe offset of the 2nd eMIMO-Type. 
· FFS: Whether subframe offset of the 1st eMIMO-Type can be fixed to 0
· Priority rule for collision handling is FFS. 
· For PUSCH-based A-CSI
· FFS: what CSI(s) will be reported from UE when aperiodic CSI reporting is triggered
· Option 1: UE reports both CSI of 1st eMIMO-type and CSI of 2nd eMIMO-type.
· Option 2: UE reports either one of the 2 eMIMO-types.
· CSI encoding/mapping mechanisms is FFS.


In this contribution we provide our views regarding the other possible approaches of supporting hybrid CSI.
2 Discussion 
In Rel-13 two eMIMO types were specified – Class A and Class B. The CSI feedback in Class A eMIMO type is derived using the channel measurement from the non-precoded CSI-RS and the configurable dual-codebook designed to support various 1D / 2D antenna port layouts. The CSI feedback for Class B eMIMO type is derived using the channel measurement from the beam formed CSI-RS. The conventional Rel-12 codebooks, supporting 1D antenna port layouts, or the new Rel-13 beam selection codebooks can be used to calculate CSI feedback information. 

Comparing to Class A, the CSI-RS transmission for eMIMO type with single CSI-RS resource (K=1) should be assisted by some additional information from the UE. More specifically, for Class B FD-MIMO at most eight CSI-RS antenna ports can be configured, limiting the maximum number of beams that can be used for the beamformed CSI-RS transmission to four. To assist eNB in the selection of the candidate beams for CSI-RS transmission, the legacy Rel-12 procedures can be used. For example, the RSRP measurements derived on the beamformed CSI-RS antenna ports can be exploited to identify the preferred beam set that should be used by the eNB for CSI-RS transmission. Such RSRP measurements on CSI-RS can be realized using the existing Rel-12 DRS framework and, therefore, should be used for the comparison. 


Another approach of assisting the beamforming on CSI-RS relies on the hybrid CSI reporting schemes, where two eMIMO types can be configured simultaneously for the UE. In this case the PMI calculated for Class A eMIMO types can be used for CSI-RS beamforming of Class B eMIMO type. It is expected that the Class A CSI feedback will be provided by the UE with low duty cycle comparing to the CSI reports provided for Class B eMIMO type. For example, Class A eMIMO type can be configured for periodic CSI reporting, where the reporting duty cycle is relatively long, while Class B eMIMO type for aperiodic CSI reporting with short reporting duty cycle. In this approach the amount of CSI-RS overhead of Class B FD-MIMO can be also reduced by configuring aperiodic CSI-RS transmission coupled with Class B aperiodic CSI report triggering. 
Proposal:

· Hybrid CSI reporting should be supported in LTE by allowing different configuration of eMIMO types for periodic and aperiodic CSI reporting
· eMIMO type A can be configured for periodic CSI reporting

· eMIMO type B can be configured for aperiodic CSI reporting

3 Summary

In this contribution we provide our views regarding the possible approaches of supporting multi-shot CSI-RS transmission. Based on the discussion the following proposal was made:
Proposal:

· Hybrid CSI reporting should be supported in LTE by allowing different configuration of eMIMO types for periodic and aperiodic CSI reporting
· eMIMO type A can be configured for periodic CSI reporting

· eMIMO type B can be configured for aperiodic CSI reporting
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