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1 Introduction
In the email discussion of [82bis#12], RAN1 has agreed with a list of enhancements for elevation beamforming and full dimensioning MIMO requiring RRC signalling changes. A list of needed RRC signalling changes have been summarized in a spreadsheet with the following notes [1]: 

•
The new R13 CSI process is defined based on the parameters used for defining legacy CSI process with some new parameters

•
The new R13 NZP CSI-RS resource is defined based on the parameters used for defining legacy NZP CSI-RS resource with some new parameters
In this contribution, we will discuss how to capture the corresponding RRC signalling configurations related to FD-MIMO in 36.331, in particular focussing on the terminology and the information structure. 
2 Discussion
2.1 CQI report 

In order to add one parameter related to CQI report configuration, we propose to define an extended IE with the name of “CQI-ReportPeriodic-v13xy”:
CQI-ReportConfig information elements
CQI-ReportPeriodic-v13xy ::=



SEQUENCE {


csi-ResourceIndicatorConfigIndex


INTEGER (0..1023)
}

-- ASN1STOP
	CQI-ReportConfig field descriptions

	csi-ResourceIndicatorConfigIndex
Indicate the periodicity (as integer multilpe of RI periodicity) and subframe offset of CSI Resource indicator. 


Proposal 1: 
Add the parameter related to CQI report configuration as proposed above.
2.2 CSI-IM
As for the parameters used to specify the CSI interference measurement configuration, it seems reasonable to group them in an extended IE with the name of “CSI-IM-Config-v13xy”:
CSI-IM-Config information elements

CSI-IM-Config-v13xy ::= 


SEQUENCE {

csi-IM-ConfigIdList-r13




CSI-IM-ConfigIdList-r13 
}
CSI-IM-ConfigIdList-r13
::=
CHOICE {



release





NULL,




setup





SEQUENCE (SIZE (1..8)) OF CSI-IM-CombinationConfig,
}













OPTIONAL
-- Need ON
CSI-IM-CombinationConfig ::=
SEQUENCE {

CSI-IM-ConfigId-r11




CSI-IM-ConfigId-r11

OPTIONAL,

interferenceMeasurementRestriction-r13
INTEGER (0,1) 

OPTIONAL
}
-- ASN1STOP
	CSI-IM-Config field descriptions

	csi-IM-ConfigIdList 
Indicate a set of csi-IM-ConfigId-r11 associated with this CSI process. Each csi-IM-ConfigId is associated with one csi-RS-ConfigNZPId.

	interferenceMeasurementRestriction
Indicate whether measurement restriction is on or off for interference measurement, where value 0 corresponds to off, value 1 to on.


Proposal 2: 
Introduce CSI interference measurement configuration for FD-MIMO as proposed above.
2.3 CSI Process 
In order to be aligned with the legacy and reflect the associated functionality, we prefer to name the extended IE related to CSI process configuration as “CSI-Process-v13xy”. Based on the descriptions of the corresponding parameters as well as the existing grouping principle; we propose that this extended IE should contain the following parameters:
CSI-Process information elements
CSI-Process-v13xy ::=

SEQUENCE {

codebookConfig-N1-r13




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


OPTIONAL,

codebookConfig-N2-r13




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


OPTIONAL,

codebookOverSamplingRateConfig-O1-r13
ENUMERATED {4, 8}


OPTIONAL,

codebookOverSamplingRateConfig-O2-r13
ENUMERATED {4, 8}


OPTIONAL,


codebookSubsetSelection-r13
INTEGER (1,2,3,4) 


OPTIONAL,

csi-ReportType-r13 



INTEGER (0,1),

csi-RS-ConfigNZP-IdList-r13

INTEGER (1..8) 


OPTIONAL,

csi-RS-ConfigNZP-Number-r13
INTEGER (0,1,2,3) 


OPTIONAL,

pmi-Config-r13




INTEGER (1,2) 


OPTIONAL,

p-C-AndCBSRList-r13
SEQUENCE (SIZE (1..2)) OF P-C-AndCBSR-v13xy 


OPTIONAL,

csi-IM-ConfigIdList-r13

CSI-IM-ConfigIdList-r13

OPTIONAL
-- Need ON
}

P-C-AndCBSR-v13xy ::=
SEQUENCE {

codebookSubsetRestriction1-r13


BIT STRING 


OPTIONAL,

codebookSubsetRestriction2-r13


BIT STRING 


OPTIONAL,

codebookSubsetRestriction3-r13


BIT STRING


OPTIONAL
}
-- ASN1STOP

	CSI-Process field descriptions

	codebookConfig-N1
Indicate the number of antenna ports per polarisation in 1st dim where an1 corresponds to 1 antenna port, an2 to 2 antenna ports and so on. 

	codebookConfig-N2
Indicate the combination of the number of antenna ports per polarisation in 2nd dim where an1 corresponds to 1 antenna port, an2 to 2 antenna ports and so on. 

	codebookOverSamplingRateConfig-O1
Indicate the codebook spatial over-sampling rate for 1st dimension. 

	codebookOverSamplingRateConfig-O2

Indicate the codebook spatial over-sampling rate for 2nd dimension. The allowed combination of the parameters codebookConfig-N1, codebookConfig-N2, codebookOverSamplingRateConfig-O1 and codebookOverSamplingRateConfig-O2 are:

(N1,N2, O1,O2)=(8,1,4,-), (8,1,8,-)

(N1,N2, O1,O2)=(2,2,4,4), (2,2,8,8)

(N1,N2, O1,O2)=(2,3,8,4), (2,3,8,8)

(N1,N2, O1,O2)=(3,2,8,4), (3,2,4,4)

(N1,N2, O1,O2)=(2,4,8,4), (2,4,8,8)

(N1,N2, O1,O2)=(4,2,8,4), (4,2,4,4)

	codebookSubsetRestriction1-r13
Indicate which 2D-beams are not allowed to be reported, a bitmap of 2D-beams subset restriction and 8 additional bits bitmap for rank restriction, see TS 36.213. 

	codebookSubsetRestriction2-r13
Indicate which i2 are not allowed to be reported, a bitmap of all possible codewords per rank, see TS 36.213. 

	codebookSubsetRestriction3-r13
Indicate which PMI values are not allowed to be reported, a bitmap of all possible codewords per rank, see TS 36.213. 

	codebookSubsetSelection
Indicates the sub-set of the codebook entry each UE can be configured with.

	csi-IM-ConfigIdList 
Indicate a set of csi-IM-ConfigId-r11 associated with this CSI process. Each csi-IM-ConfigId is associated with one csi-RS-ConfigNZPId.

	csi-ReportType
Indicate the class each CSI process can be configured with, where value 0 corresponds to class A, value 1 to class B.

	csi-RS-ConfigNZP-IdList
Indicate a set of legacy CSI-RS-ConfigNZPId-r11 associated with this CSI process.

	csi-RS-ConfigNZP-Number
Indicate a group of csi-RS-ConfigNZP parameters used. Applies when csi-ReportType-r13 = 0. The maximum number is 3 per CC.

	pmi-Config
Indicate the PMI feedback each UE can be configured with.  Applies when csi-ReportType-r13 = 1, where value 1 corresponds to W2-only feedback, value 2 to legacy feedback. 


Proposal 3: 
Introduce CSI process configuration for FD-MIMO as proposed above.
2.4 CSI-RS-ConfigNZP
In order to configure the CSI-RS resource using non-zero power transmission on a serving frequency, we propose to introduce an extended IE named as “CSI-RS-ConfigNZP-v13xy” and it includes the following parameters:
CSI-RS-ConfigNZP information elements

CSI-RS-ConfigNZP-v13xy ::=


SEQUENCE {

antennaPortsCount-r13



ENUMERATED {an2, an4, an8},

cdmTypeConfig-r13 




INTEGER (0,1),

channelMeasurementRestriction-r13
INTEGER (0,1) 


OPTIONAL,

csi-RS-ConfigNZP-IdList-r13


INTEGER (1..8) 


OPTIONAL,

csi-RS-ConfigNZP-List-r13


BIT STRING
}

-- ASN1STOP
	CSI-RS-ConfigNZP field descriptions

	antennaPortsCount

Parameter represents the number of antenna ports for every CSI-RS with non-zero power transmission configuration in the configuration list where an1 corresponds to 1, an2 to 2 antenna ports etc. see TS 36.211.

	cdmTypeConfig
Indicate whether CDM2 or CDM4 type of CSI-RS with non-zero power transmission is used, where 0 corresponds to CDM2, 1 to CDM4. 

	channelMeasurementRestriction

Indicate whether measurement restriction is on or off for channel measurement, where value 0 corresponds to off, value 1 corresponds to on. 

	csi-RS-ConfigNZP-List
Indicate a set of CSI-RS configuration to formulate CSI-RS-ConfigNZP-r13 with bit string. 


Proposal 4: 
Introduce CSI-RS with non-zero power transmission configuration for FD-MIMO as proposed above.
2.5 CSI-RS-ConfigNZPId
Since there is no change on CSI-RS-ConfigNZPId, we can reuse the existing IE “CSI-RS-ConfigNZPId-r11”.
CSI-RS-ConfigNZPId information elements

-- ASN1START

CSI-RS-ConfigNZPId-r11 ::=




INTEGER (1..maxCSI-RS-NZP-r11)

-- ASN1STOP

Proposal 5: 
Reuse the existing IE “CSI-RS-ConfigNZPId-r11” for FD-MIMO.
2.6 DMRS configuration

In the scenario of FD-MIMO, one new DMRS table is introduced and in order to indicate whether the new table or the legacy one is used, a new parameter “dmrs-TableIndicator” is proposed. We prefer to name an extended IE “DMRS-Config-v13xy” to contain this parameter:

DMRS-Config information elements
DMRS-Config-v13xy ::=

SEQUENCE {



dmrs-TableIndicator


INTEGER (0,1)
}
-- ASN1STOP
	DMRS-Config field descriptions

	dmrs-TableIndicator
Indicate whether the legacy table or the new one is used where 0 refers to the legacy table and 1 to the new one.


Proposal 6: 
Add the parameter related to DMRS configuration as proposed above.
2.7 SoundingRS-UL
To specify the uplink Sounding RS configuration for periodic and aperiodic sounding in Rel-13 FD-MIMO scenario, some new parameters are introduced. We define one extended IE with the name of “SoundingRS-UL-ConfigDedicated-v13xy” to contain the parameters related to periodic sounding. Since non-critical extension is not enough for parameters related to aperiodic sounding, we prefer to introduce one new IE named as “SoundingRS-UL-ConfigDedicatedAperiodic-r13” to contain these parameters:
SoundingRS-UL-Config information element
SoundingRS-UL-ConfigCommon-v13xy ::=

CHOICE {


srs-AdditionUpPts-r13



ENUMERATED {sym2,sym4}
}

SoundingRS-UL-ConfigDedicated-v13xy ::=
SEQUENCE {



combNumber-r13





ENUMERATED {com2, com4},


transmissionComb-r13



INTEGER (0..3),


cyclicShiftAp-r13




ENUMERATED {cs0, cs1, cs2, cs3, cs4, cs5, cs6, cs7,cs8,cs9,cs10,cs11}

}
SoundingRS-UL-ConfigDedicatedAperiodic-r13 ::=
CHOICE{


release







NULL,


setup







SEQUENCE {


srs-ConfigIndexAp-r13



INTEGER (0..31),



srs-ConfigApDCI-Format4-r13


SEQUENCE (SIZE (1..3)) OF SRS-ConfigAp-r13
OPTIONAL,--Need ON



srs-ActivateAp-r13




CHOICE {





release






NULL,





setup






SEQUENCE {






srs-ConfigApDCI-Format0-r13


SRS-ConfigAp-r13,






srs-ConfigApDCI-Format1a2b2c-r13

SRS-ConfigAp-r13,






...





}



}
















OPTIONAL
-- Need ON


}

}

SRS-ConfigAp-r13 ::= SEQUENCE {


combNumber-r13





ENUMERATED {com2, com4},

transmissionCombAp-r13



INTEGER
(0..3),


cyclicShiftAp-r13




ENUMERATED {cs0, cs1, cs2, cs3, cs4, cs5, cs6, cs7,cs8,cs9,cs10,cs11}
}
-- ASN1STOP
	SoundingRS-UL-Config field descriptions

	combNumber
Indicate the number of combs, where com2 corresponds to 2 combs and com4 to 4 combs.

	srs-AdditionUpPts
Indicate the number of additional UpPts symbols, where sym2 corresponds to two UpPts SC-FDMA symbols and sym4 to four UpPts SC-FDMA symbols.


Proposal 7: 
Introduce uplink sounding RS configuration for FD-MIMO as proposed above.
3 Conclusion

In this paper, we discuss a number of corresponding RRC signalling configurations related to FD-MIMO in 36.331. We have the following proposal:
Proposal 1: 
Add the parameter related to CQI report configuration as proposed above.
Proposal 2: 
Introduce CSI interference measurement configuration for FD-MIMO as proposed above.
Proposal 3: 
Introduce CSI process configuration for FD-MIMO as proposed above.
Proposal 4: 
Introduce CSI-RS with non-zero power transmission configuration for FD-MIMO as proposed above.
Proposal 5: 
Reuse the existing IE “CSI-RS-ConfigNZPId-r11” for FD-MIMO.
Proposal 6: 
Add the parameter related to DMRS configuration as proposed above.
Proposal 7: 
Introduce uplink sounding RS configuration for FD-MIMO as proposed above.
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