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1. Introduction
SA2 has completed the stage 2 design for NR to UTRA SRVCC. Inter RAT UTRA measurement is the base of 5G SRVCC to UTRA. This paper analyzes the procedure details for Inter RAT UTRA measurements.
2.  SA2 agreements
Figure 1-1 shows the NR to UTRAN SRVCC procedure as defined by SA2 in TS 23.216.
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Figure 2‑1: NR to UTRAN SRVCC Procedure
The general concept is same as 4G LTE to UTRAN SRVCC. But, 5G SRVCC has following differences:
· There is no context transfer for DRBs of PS data. All PDU sessions are released.

· There is no direct interface between core network nodes (AMF and MSC). MME is used as forward messages between AMF and MSC Server.

· There is no network based fast return.
RAN2 needs to define following aspects for 5G SRVCC:

· UTRAN measurement when UE is in NR RRC_CONNECTED

· Inter-node RRC messages: Source to Target Transparent Container

· Handover failure handling

· Fast return

· UE capability.
3.  Inter-RAT UTRA Measurement 
A new measurement object for UTRA needs to be defined. The MeasObjectUTRA defined in LTE RRC can be used as reference. The TDD specific parameters and CSG parameter (as highlighted below) are not needed.

LTE MeasObjectUTRA information element

-- ASN1START

MeasObjectUTRA ::=




SEQUENCE {


carrierFreq






ARFCN-ValueUTRA,


offsetFreq






Q-OffsetRangeInterRAT

DEFAULT 0,


cellsToRemoveList




CellIndexList



OPTIONAL,


-- Need ON


cellsToAddModList




CHOICE {



cellsToAddModListUTRA-FDD


CellsToAddModListUTRA-FDD,



cellsToAddModListUTRA-TDD


CellsToAddModListUTRA-TDD

}















OPTIONAL,


-- Need ON


cellForWhichToReportCGI



CHOICE {



utra-FDD






PhysCellIdUTRA-FDD,



utra-TDD






PhysCellIdUTRA-TDD

}















OPTIONAL,
-- Need ON


...,


[[
csg-allowedReportingCells-v930


CSG-AllowedReportingCells-r9
OPTIONAL

-- Need ON


]],


[[
reducedMeasPerformance-r12



BOOLEAN


OPTIONAL

-- Need ON


]]
}

CellsToAddModListUTRA-FDD ::=

SEQUENCE (SIZE (1..maxCellMeas)) OF CellsToAddModUTRA-FDD

CellsToAddModUTRA-FDD ::=
SEQUENCE {


cellIndex






INTEGER (1..maxCellMeas),


physCellId






PhysCellIdUTRA-FDD

}

CellsToAddModListUTRA-TDD ::=

SEQUENCE (SIZE (1..maxCellMeas)) OF CellsToAddModUTRA-TDD
CellsToAddModUTRA-TDD ::=
SEQUENCE {


cellIndex






INTEGER (1..maxCellMeas),


physCellId






PhysCellIdUTRA-TDD

}
CSG-AllowedReportingCells-r9 ::=

SEQUENCE {


physCellIdRangeUTRA-FDDList-r9


PhysCellIdRangeUTRA-FDDList-r9
OPTIONAL
-- Need OR

}
-- ASN1STOP

Proposal 1: Define a new measurement object for UTRA with LTE MeasObjectUTRA (excluding UTRA-TDD and CSG parameters) as reference. 

On measurement reporting, UTRA measurement in LTE supports periodic, event triggered, and CGI reporting. CGI reporting is not directly required by 5G SRVCC. 
Proposal 2: Supports periodic, event triggered reporting for UTRA measurement.
Proposal 3: For event triggered reporting, define new B1 threshold and B2 threshold for UTRA.
In LTE, UE measures CPICH RSCP and Ec/N0 for UTRA. We should inherit the same to NR.
ThresholdUTRA ::=




CHOICE{


utra-RSCP






INTEGER (-5..91),


utra-EcN0






INTEGER (0..49)

}

Proposal 4: Use CPICH RSCP and Ec/N0 as UTRA measurement quantity for threshold and reporting.
Measurement gap is needed for UTRA measurement. In LTE, the gap length for UTRA is 6ms and gap cycle is 80ms. The same can be used for NR.

Proposal 5: Use same measurement gap configuration for UTRA measurement in NR as LTE.
LTE defined following filter configuration for inter-RAT UTRA measurement. The same can be inherited to NR.

QuantityConfigUTRA ::=



SEQUENCE {


measQuantityUTRA-FDD



ENUMERATED {cpich-RSCP, cpich-EcN0},


measQuantityUTRA-TDD



ENUMERATED {pccpch-RSCP},

filterCoefficient




FilterCoefficient




DEFAULT fc4

}

Proposal 6: Inherit LTE intra-RAT UTRA measurement L3 filtering configuration to NR.
4.  UE Radio Capability

UE may support different UTRA-FDD bands. The UE’s measurement capability may be different in FR1 and FR2.

UTRA-Parameters ::=                SEQUENCE {

    supportedBandListUTRA          SEQUENCE (SIZE (1..maxBandsUTRA)) OF FreqBandIndicatorUTRA,

    utra-ParametersCommon          UTRA-ParametersCommon                                          OPTIONAL,

    utra-ParametersFRX-Diff            UTRA-ParametersFRX-Diff                                    OPTIONAL,

    ...

}
Proposal 7: Define supported UTRA-FDD band list in UE-NR-Capability.

Proposal 8: Define UE capability bits for inter-RAT UTRA measurement and differentiate FR1/FR2.

5. Conclusion

Based on above analysis, we have following observations and proposals.
Proposal 1: Define a new measurement object for UTRA with LTE MeasObjectUTRA (excluding UTRA-TDD and CSG parameters) as reference. 

Proposal 2: Supports periodic, event triggered reporting for UTRA measurement.

Proposal 3: For event triggered reporting, define new B1 threshold and B2 threshold for UTRA.

Proposal 4: Use CPICH RSCP and Ec/N0 as UTRA measurement quantity for threshold and reporting.

Proposal 5: Use same measurement gap configuration for UTRA measurement in NR as LTE.
Proposal 6: Inherit LTE intra-RAT UTRA measurement L3 filtering configuration to NR.

Proposal 7: Define supported UTRA-FDD band list in UE-NR-Capability.

Proposal 8: Define UE capability bits for inter-RAT UTRA measurement and differentiate FR1/FR2.

3GPP


_1609075411.vsd
UE


NG-RAN


AMF


MME_SRVCC


Target UTRAN


3GPP IMS


MSC Server


Measurement Reports


Handover to UTRAN due to 5G-SRVCC required


Initiates indirect 5G-SRVCC for voice component


CS handover preparation


IMS Service Continuity Procedure


CS response to intermediate MME


PS HO response


HO CMD


Handover Execution



