3GPP TSG-RAN WG2 #106        












     R2-1907806
Reno, US, 13-17 May, 2019
Agenda Item:
11.14.2
Source: 
Huawei, HiSilicon, China Unicom
Title: 
Discussion on Inter-RAT measurement for SRVCC from 5GS to UTRAN
Document for:
Discussion and decision
1 Introduction
RAN#83 has agreed new WI for supporting single radio voice call continuity from 5G to 3G in RP-190713.

	· Inter-RAT measurement to support voice service continuity from 5GS to UTRAN [RAN2, RAN1].
· Specify that the NG-RAN and UE in NR RRC connected mode support the UTRAN cell measurement procedure, e.g. measurement configuration of target UTRAN cells, and the measurement performing and reporting by UE. 
· Indirect Inter-RAT handover procedure to support voice service continuity from 5GS to UTRAN [RAN2, RAN3]. 

· Specify the procedures of SRVCC (including emergency call) in RAN, which includes handover preparation between gNB and AMF, gNB and UE, and Handover execution between UE to RNS etc. 

· Signalling of source RAT to target RAT at incoming SRVCC [RAN3].
· UE capability reporting for supporting SRVCC [RAN2, RAN3]. 

· Specify the transfer of UE capability information between UE, NG-RAN and AMF.


In this document, we discuss the RAN impact of the measurement for UTRAN.
2 Discussion
In [2], the NR SRVCC to 3G definition has been described.
	5.3.4b
UE enhanced for 5G-SRVCC

If the UE supports the 5G-SRVCC from NG-RAN to 3GPP UTRAN, the UE shall follow the rules and procedures described in TS 23.502 [45] with the following additions and clarifications:

-
Supports UTRAN cell measurement procedure.

-
Supports 5G-SRVCC from 5GS to 3GPP UTRAN in NAS and AS.

-
Derives CS security context from EPS security context which are derived from 5GS security context.


Based on the procedure in [2], the main procedure is depicted as following:
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UE will report the 5G SRVCC capability to AMF in NAS message and AMF will indicate the SRVCC possible to NR RAN based on its network capability and UE capability. Therefore, RAN can determine UE supporting the 5G SRVCC, further send the UTRAN measurement configuration based on the NR radio condition etc.
For NR, the measurement for inter-RAT can be configured in SIB and dedicated RRCReconfiguration. For 5G SRVCC, it is only triggered in connected. Therefore, for less ipmact NR, the UTRAN measurement configuration is only configured by RRCReconfiguration.
Proposal 1: UTRAN measurement configuration is provided by dedicated RRC signalling.

There are Event B1 and B2 for the Inter-RAT measurement report trigger. For the UTRAN measurement reporting event, they can be reused. In addition, the period report can be supported. The measurement report based on the Event Bx is optimal from point of power consumption.
–
ReportConfigInterRAT

The IE ReportConfigInterRAT specifies criteria for triggering of an inter-RAT measurement reporting event. The inter-RAT measurement reporting events for E-UTRA are labelled BN with N equal to 1, 2 and so on.
Event B1:
Neighbour becomes better than absolute threshold;

Event B2:
PCell becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2;

In the ReportConfigInterRAT IE, a new threshold for UTRAN measurement reporting should be introduced.
–
QuantityConfig

The IE QuantityConfig specifies the measurement quantities and layer 3 filtering coefficients for NR and inter-RAT measurements.
QuantityConfig ::=                  SEQUENCE {

    quantityConfigNR-List               SEQUENCE (SIZE (1..maxNrofQuantityConfig)) OF QuantityConfigNR          OPTIONAL,   -- Need M

    ...,

    [[

    quantityConfigEUTRA                 FilterConfig                                                            OPTIONAL    -- Need M

    ]]
}

In this IE QuantityConfig, a quantityConfigUTRA IE should be introduced
–
MeasResults

The IE MeasResults covers measured results for intra-frequency, inter-frequency, and inter-RAT mobility.

MeasResults information element

-- ASN1START

-- TAG-MEASRESULTS-START

MeasResults ::=                         SEQUENCE {

    measId                                  MeasId,

    measResultServingMOList                 MeasResultServMOList,

    measResultNeighCells                    CHOICE {

        measResultListNR                        MeasResultListNR,

        ...,

        measResultListEUTRA                     MeasResultListEUTRA

    }                                                                                                                   OPTIONAL,

    ...

}

In the IE MeasResults, a measResultListUTRA-r16 IE should be introduced.

–
MeasObjectToAddModList

The IE MeasObjectToAddModList concerns a list of measurement objects to add or modify.

MeasObjectToAddModList information element

-- ASN1START

-- TAG-MEASOBJECTTOADDMODLIST-START

MeasObjectToAddModList ::=                  SEQUENCE (SIZE (1..maxNrofObjectId)) OF MeasObjectToAddMod

MeasObjectToAddMod ::=                      SEQUENCE {

    measObjectId                                MeasObjectId,

    measObject                                  CHOICE {

        measObjectNR                                MeasObjectNR,

        ... ,

        measObjectEUTRA                             MeasObjectEUTRA

    }

}

In the IE MeasObjectToAddMod, a measObjectUTRA-r16 should be introduced.
Proposal 2: Reuse the Bx measurement event for triggering UTRAN measurement reporting.
Proposal 3: Introduce UTRAN related measurement configuration and results:

· New threshold for UTRAN measurement reporting in the ReportConfigInterRAT IE.
· New quantityConfigUTRA IE in the QuantityConfig IE.
· New measResultListUTRA IE in MeasResults IE.
· New measObjectUTRA IE in MeasObjectToAddMod IE.
The downlink compressed mode has to be used in order to allow the UE to perform measurements on other frequencies as a preparation of inter-system handover. For example, the inter-RAT measurement for E-TURAN needs measurement gap. Similarly, the inter-RAT measurement for UTRAN also need measurement gap. NG RAN needs to configure the measurement gap for UTRAN measurement. From the simplicity for UE implementation point of view, the UE based or RF based measurement gap configuration can be reused for UTRAN measurement. 
And the measurement performance is dependent on the measurement gap length and Measurement Gap Repetition Period, gap offset, the measurement gap timing advance described in Annex. These value needs to be discussed in RAN4. An LS can be sent to RAN4.
Proposal 4: measurement gap is needed for the UTRAN measurement.
Proposal 5: Send LS to RAN4 to ask if current gap configuration can be reused for UTRAN measurement.
3 Conclusion

The paper discusses the measurement for supporting of 5G SRVCC procedure, and we propose:
Proposal 1: UTRAN measurement configuration is provided by dedicated RRC signalling.

Proposal 2: Reuse the Bx measurement event for triggering UTRAN measurement reporting..

Proposal 3: Introduce UTRAN related measurement configuration and results:

· New threshold for UTRAN measurement reporting in the ReportConfigInterRAT IE.
· New quantityConfigUTRA IE in the QuantityConfig IE.
· New measResultListUTRA IE in MeasResults IE.
· New measObjectUTRA IE in MeasObjectToAddMod IE.
Proposal 4: Measurement gap is needed for the UTRAN measurement.
Proposal 5: Send LS to RAN4 to ask if current gap configuration can be reused for UTRAN measurement.
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5 Annex
	–
MeasGapConfig
The IE MeasGapConfig specifies the measurement gap configuration and controls setup/release of measurement gaps.

MeasGapConfig information element

-- ASN1START

-- TAG-MEASGAPCONFIG-START

MeasGapConfig ::=                   SEQUENCE {

    gapFR2                              SetupRelease { GapConfig }                                              OPTIONAL,   -- Need M

    ...,

    [[

    gapFR1                          SetupRelease { GapConfig }                                                  OPTIONAL,   -- Need M

    gapUE                           SetupRelease { GapConfig }                                                  OPTIONAL    -- Need M

    ]]

}

GapConfig ::=                       SEQUENCE {

    gapOffset                           INTEGER (0..159),

    mgl                                 ENUMERATED {ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6},

    mgrp                                ENUMERATED {ms20, ms40, ms80, ms160},

    mgta                                ENUMERATED {ms0, ms0dot25, ms0dot5},

    ...

}

-- TAG-MEASGAPCONFIG-STOP

-- ASN1STOP

MeasGapConfig field descriptions
gapFR1

Indicates measurement gap configuration that applies to FR1 only. In EN-DC, gapFR1 cannot be set up by NR RRC (i.e. only LTE RRC can configure FR1 gap). gapFR1 can not be configured together with gapUE. The applicability of the measurement gap is according to Table 9.1.2-2 in TS 38.133 [14].
gapFR2

Indicates measurement gap configuration applies to FR2 only. gapFR2 cannot be configured together with gapUE. The applicability of the measurement gap is according to Table 9.1.2-1 and Table 9.1.2-2 in TS 38.133 [14].

gapUE

Indicates measurement gap configuration that applies to all frequencies (FR1 and FR2). In EN-DC, gapUE cannot be set up by NR RRC (i.e. only LTE RRC can configure per UE gap). If gapUE is configured, then neither gapFR1 nor gapFR2 can be configured. The applicability of the measurement gap is according to Table 9.1.2-2 in TS 38.133 [14].
gapOffset

Value gapOffset is the gap offset of the gap pattern with MGRP indicated in the field mgrp. The value range should be from 0 to mgrp-1.
mgl

Value mgl is the measurement gap length in ms of the measurement gap. The applicability of the measurement gap is according to in Table 9.1.2-1 and Table 9.1.2-2 in TS 38.133 [14]. Value ms1dot5 corresponds to 1.5 ms, ms3 corresponds to 3 ms and so on.
mgrp

Value mgrp is measurement gap repetition period in (ms) of the measurement gap. The applicability of the measurement gap is according to in Table 9.1.2-1 and Table 9.1.2-2 in TS 38.133 [14].
mgta

Value mgta is the measurement gap timing advance in ms. The applicability of the measurement gap timing advance is according to clause 9.1.2 of TS 38.133 [14]. Value ms0 corresponds to 0 ms, ms0dot25 corresponds to 0.25 ms and ms0dot5 corresponds to 0.5 ms. For FR2, the network only configures 0 ms and 0.25 ms. 
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