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1 Introduction

As discussed during the ASN.1 adhoc, the implementations of FD-MIMO in the RAN1 specs and 36.331 are not fully aligned in a few areas.  This contribution addresses the issue that the interference measurement restriction with TM9 is supported in 36.213, but not in 36.331.
2 Measurement restriction and NZP CSI-RS to CSI-IM correspondence
Interference measurement restriction is supported for TM10.  Our understanding of the RAN1 LS [1] excerpted below is that FD-MIMO capabilities should be supported in RAN2 specs.  While interference measurement restriction was not specifically mentioned in the follow on LS from RAN1 [2], interference measurement restriction for TM9 is supported in 36.213.

Additionally, RAN1 also agreed that TM9 supports Rel. 13 FD-MIMO; the set of features supported in TM9 is to be concluded in UE capability discussions, and in the meantime RAN1 recommends RAN2 to work to support TM9 in Rel-13 FD-MIMO. 

The RRC spec presently precludes the use of interference measurement restriction for TM9 in the description of the interferenceMeasRestriction field.  Furthermore, for Class B / beamformed CSI-RS operation the presence of the interferenceMeasRestriction is dependent on if CSI-IM(s) are configured.  
For Class A / non-precoded operation, interference measurement restriction is configured per CSI-process and CSI subframe set in 36.213 at present.   Since multiple CSI-RS resources are used for Class B, and since channel measurement restriction is specified for Class B, in principal interference and channel measurements could both be restricted per CSI-RS resource, subframe set, and process.  The specifications are not clear on if interference and channel measurements are restricted per CSI-RS resource, or per CSI-RS process and subframe set.  In our understanding, the revised ASN.1 below restricts channel and interference measurement to be per CSI-process and subframe set for both Class A and B.  However, this aspect can be corrected if needed for Class B once RAN1 input is available on this issue.
A smaller issue that may need clarification is that when the UE is configured for Class B CSI-RS with K>1, each CSI-IM corresponds to a single NZP CSI-RS configuration, as stated in the excerpt from 36.213 section 7.2 below:

-
If the UE is configured with higher layer parameter CSI-Reporting-Type, and CSI-Reporting-Type is set to ‘CLASS B’, each CSI process is associated with one or more CSI-RS resource (defined in subclause 7.2.5) and one or more CSI-interference measurement (CSI-IM) resource (defined in subclause 7.2.6). Each CSI-RS resource is associated with a CSI-IM resource by higher layers. For a CSI process with one CSI-RS resource, a UE can be configured with CSI-IM resource for each CSI subframe sets if the UE is configured with CSI subframe sets 
[image: image1.wmf]CSI,0

C

 and 
[image: image2.wmf]CSI,1

C

 by the higher layer parameter csi-SubFramePatternConfig-r12 for the CSI process. 
Which CSI-IM corresponds to which NZP CSI-RS configuration is not currently specified in 36.331, since the NZP CSI-RS and CSI-IM configurations are listed independently.
Observation 1 Interference measurement restriction for TM9 is supported in the RAN1 specs, and should be supported in the RAN2 specs.

Observation 2 The RRC spec currently limits interference measurement restriction to TM10.

Observation 3 RAN1 input is needed to clarify if interference and channel measurement for Class B is configured for all CSI-RS resources or for individual CSI-RS resources in a subframe set and CSI process.

Observation 4 Which CSI-IM corresponds to which NZP CSI-RS configuration is not currently specified in 36.331.

Support for TM9 interference measurement restriction can be added to 36.331, and the CSI-IM to NZP CSI-RS correspondence can be clarified as shown below.
CSI-RS-InfoNonPrecoded-r13 ::=


SEQUENCE {

p-C-AndCBSRList-r13





SEQUENCE (SIZE (1..2)) OF P-C-AndCBSR-r13
OPTIONAL,
-- Need OR


codebookConfigN1-r13




ENUMERATED {an1, an2, an3, an4, an8},


codebookConfigN2-r13




ENUMERATED {an1, an2, an3, an4, an8},


codebookOverSamplingRateConfig-O1-r13
ENUMERATED {na,an4,an8},


codebookOverSamplingRateConfig-O2-r13
ENUMERATED {na,an4,an8},


codebookConfig-r13





ENUMERATED {an1, an2, an3, an4},


interferenceMeasRestriction-r13


ENUMERATED {on}


OPTIONAL
-- Need OR

}

CSI-RS-InfoBeamformed-r13::=


SEQUENCE
{

csi-RS-ConfigNZPIdListExt-r13 


SEQUENCE (SIZE (1..7)) OF CSI-RS-ConfigNZPId-r11
OPTIONAL,
-- Need OR


csi-IM-ConfigIdListExt-r13



SEQUENCE (SIZE (1..7)) OF CSI-IM-ConfigId-r11
OPTIONAL,
-- Need OR


p-C-AndCBSR-PerResourceConfigList-r13
SEQUENCE (SIZE (1..7)) OF P-C-AndCBSR-PerResourceConfig-r13
OPTIONAL,
-- Need OR


alternativeCodebookEnabledBeamformed-r13
ENUMERATED {true}
OPTIONAL,
-- Need OR

channelMeasRestriction-r13



ENUMERATED {on}


OPTIONAL
-- Need OR


interferenceMeasRestriction-r13


ENUMERATED {on} 

OPTIONAL
-- Need OR 
}





	CSI-RS-Info field descriptions

	CSI-RS-InfoBeamformed
E-UTRAN configures field csi-IM-ConfigIdListExt only if the IE is included in CSI-Process (i.e. when TM10 is configured for the serving cell).  The nth CSI-IM-ConfigId in csi-IM-ConfigIdListExt corresponds to nth CSI-RS-ConfigNZPId in csi-RS-ConfigNZPIdListExt.

	interferenceMeasRestriction
Indicates if interference measurement restriction is used, see 36.213 [23, 7.2.3].

	channelMeasRestriction

Indicates if channel measurement restriction is used, see 36.213 [23, 7.2.3].


Proposal 1 Support interference measurement restriction for TM9 by using the field interferenceMeasRestriction for both TM9 and TM10, as shown above.
Proposal 2 Determine from RAN1 if interference and channel measurement for Class B is configured for all CSI-RS resources or for individual CSI-RS resources in a subframe set and CSI process, and update 36.331 accordingly.
3 Conclusion
As discussed during the ASN.1 adhoc, the implementation of FD-MIMO in the RAN1 specs and 36.331 are not fully aligned in a few areas.  This contribution considers approaches to correct the misalignments, leading to the following proposals:
Proposal 1
Support interference measurement restriction for TM9 by using the field interferenceMeasRestriction for both TM9 and TM10, as shown above.
Proposal 2
Determine from RAN1 if interference and channel measurement for Class B is configured for all CSI-RS resources or for individual CSI-RS resources in a subframe set and CSI process, and update 36.331 accordingly.
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