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Introduction
In RAN1#87, the following agreement was made:
Agreements:
· A UE can be configured for CSI acquisition with the following features:
· N≥1 CSI reporting settings, M≥1 RS settings, J≥1 IM settings, and a CSI measurement setting which links the N CSI reporting settings with the M RS settings and J IM settings
· A CSI reporting setting includes at least the following:
· Time-domain behavior: aperiodic or periodic/semi-persistent
· Frequency-granularity, at least for PMI and CQI
· FFS: Which CSI parameters are reported
· If PMI is reported, PMI Type (Type I or II) and codebook configuration 
· An RS setting includes at least the following:
· Time-domain behavior: aperiodic or periodic/semi-persistent
· RS type which encompasses at least CSI-RS
· RS resource set(s) of K resources
· An IM setting includes at least the following:
· Time-domain behavior: aperiodic or periodic/semi-persistent
· IM types which encompasses CSI-IM
· FFS: RS setting and IM setting can be merged
· A CSI measurement setting includes at least the following :  
· One CSI reporting setting
· One RS setting
· One IM setting
· For CQI, reference transmission scheme setting
· Study the possibility of configuring a UE with multiple CSI measurement settings including dynamic indication to select a preferred CSI measurement setting
· [bookmark: _GoBack]Including selection of resource(s) out of the K resources within an RS setting
· UE supports up to L CSI measurement
· Value of L may depend on the UE capability



[bookmark: _Ref178064866]Discussion on different CSI report configurations
To support a wide range of use cases, the UE can be configured with different CSI reporting configurations as is discussed below.
A NR UE can be configured with a RS resource set having K resources as agreed in the previous meeting. Each such resource can in principle have up to at least 32 ports, but it is likely that 16 or 32 ports are supported only for K=1 as this corresponds to non-precoded CSI-RS feedback using a port combination codebook. 
For fewer than 16 ports per resource, more resources K>1 is possible to support port selection, see CSI hypothesis selection in the next section.
In case the CSI is used for beam management and for large beam sweeps, only 2 ports per beam may be used and K=16 beams or even larger can be supported. This is useful when the precise direction to the UE is unknown to the gNB and many directions must be scanned. For this purpose, RSRP measurements per 2-port resource would be sufficient having relatively low complexity. The UE may then feed back not only RSRP for the best resource but “top-N”, i.e. CSI-RSRP for multiple of the K resources.

[bookmark: _Toc471140265][bookmark: _Toc471140386][bookmark: _Toc471300929][bookmark: _Toc471728992]Support at least the following CSI reporting configurations:
a. [bookmark: _Toc471140266][bookmark: _Toc471140387][bookmark: _Toc471300930][bookmark: _Toc471728993]Selection of 1 out of K≥1 CSI resources and for K>1, the resource identity (CRI)
i. [bookmark: _Toc471140267][bookmark: _Toc471140388][bookmark: _Toc471300931][bookmark: _Toc471728994]Feedback Type I CSI (PMI,RI,CQI) for the selected resource
ii. [bookmark: _Toc471140268][bookmark: _Toc471140389][bookmark: _Toc471300932][bookmark: _Toc471728995]Feedback Type II CSI (PMI,RI,CQI) for the resource (for K=1)
b. [bookmark: _Toc471140269][bookmark: _Toc471140390][bookmark: _Toc471300933][bookmark: _Toc471728996]Feedback of CSI-RSRP for all and/or top-N (FFS) of the K resources  

Discussion on UE side CSI hypothesis selection
In LTE up to Rel.12, the UE reported CSI based on a predefined CSI resource but in LTE Rel.13, a significant change in the CSI feedback framework was made. The UE were then given a set of up to K=8 different CSI hypotheses and the UE would select the preferred one and feed back CSI only for the preferred hypothesis.   
[bookmark: _Toc471728991]CSI hypothesis selection in form of port selection is supported in LTE in Class B CSI feedback operation
This can be used to support the scenarios of K-beam selection of K-TRxP selection by configuring a CSI process with K CSI resources. Hence, the hypothesis selection is targeting the desired signal as to select a beam. 
The hypothesis selection can be generalized in NR to support an even wider range of use cases and possibilities in network deployments. If NZP CSI-RS is introduced as IMR in NR, coherent estimation of received power is possible for both the desired and the interfering signals. 
This opens for additional possibilities for UE side hypothesis testing, since also interference can be the basis for hypotheses. For example, a UE that is configured with two NZP CSI-RS for interference estimation may assume two different interference hypotheses:
· CSI hypothesis 1: CSI-RS1 as desired signal, CSI-RS2 as coherent interference
· CSI hypothesis 2: CSI-RS1 as desired signal, CSI-RS3 as coherent interference
The UE then feeds back CSI and the identifier for the selected CSI hypothesis. Hence we make the following proposal
[bookmark: _Toc471140270][bookmark: _Toc471140391][bookmark: _Toc471300934][bookmark: _Toc471728997]Support UE side CSI hypothesis selection by assigning multiple CSI-RS to the UE and CSI feedback indicating selection of CSI-RS resources assumed for desired signal and interfering signal respectively
Hence, when configuring the UE an RS setting (CSI-RS), either semi-statically or dynamically, there should be an indication on whether the configured RS should be used as 
· A desired signal type (coherent reception /NZP)
· An interference signal type (coherent reception /NZP)
· IMR (non-coherent reception /ZP)
In case there are multiple choices of a type, then hypothesis selection is performed by the UE before CSI feedback. 
Conclusions
In this contribution we made the following observations:
Observation 1	CSI hypothesis selection in form of port selection is supported in LTE in Class B CSI feedback operation

Based on the discussion in this contribution we propose the following:
Proposal 1	Support at least the following CSI reporting configurations:
	a.	Selection of 1 out of K≥1 CSI resources and for K>1, the resource identity (CRI)
		i.	Feedback Type I CSI (PMI,RI,CQI) for the selected resource
		ii.	Feedback Type II CSI (PMI,RI,CQI) for the resource (for K=1)
	b.	Feedback of CSI-RSRP for all and/or top-N (FFS) of the K resources
Proposal 2	Support UE side CSI hypothesis selection by assigning multiple CSI-RS to the UE and CSI feedback indicating selection of CSI-RS resources assumed for desired signal and interfering signal respectively
[bookmark: _In-sequence_SDU_delivery]
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