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The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication and/or edition number or version number) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TS 32.401: "Telecommunication management; Performance Management (PM); Concept and requirements".
[2]
3GPP TS 32.600: "Telecommunication management; Configuration Management (CM); Concept and high-level requirements".
[3]
3GPP TS 24.301: " Technical Specification Group Core Network and Terminals; Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS); Stage 3".
[4]
3GPP TS 29.274: "Evolved General Packet Radio Service (GPRS); Tunnelling Protocol for Control plane (GTPv2-C); Stage 3".

[5]       
TS 23.401: “General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access (Release 8)” 
 [6]
3GPP TS 23.402: "Architecture enhancements for non-3GPP accesses".

3
Measurement family and abbreviations
3.1
Measurement family
The measurement names defined in the present document are all beginning with a prefix containing the measurement family name. This family name identifies all measurements which relate to a given functionality and it may be used for measurement administration (see TS 32.401 [1]).

The list of families currently used in the present document is as follows:

-
MM (measurements related to Mobility Management).
-
SM (measurements related to Session Management)
-
IRATHO (measurements related to Inter-Radio Access Technology Handover)
 […]
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4.1.10



Handover related measurements 
4.1.10.1



Inter RAT handover 
4.1.10.1.1
Incoming inter RAT handover
4.1.10.1.1.1
Attempted incoming inter RAT handover
a) This measurement provides the number of attempts incoming inter RAT handover from SGSN to MME. 
The four measurement types defined in e) are subject to the "3 out of 4 approach".
b) CC

c) Receipt by MME of "Forward Relocation Request" message from SGSN, where the BSSGP Cause or RANAP Cause IE (IE type: F-Cause) indicates handover from GSM or UMTS to EPS respectively (See TS 29.274 [4]), or receipt by MME of "Direct Transfer (S101 Session ID, Attach Request, UE Capabilities, TAI)" message from HRPD access network indicates handover from CDMA2000 to EPS (See TS 32.402 [6])
d) Each measurement is an integer value.

e) IRATHO.IncMMEAtt

Combined;
IRATHO.IncMMEAtt.G
GSM;
IRATHO.IncMMEAtt.U
UMTS;
IRATHO.IncMMEAtt.C

CDMA2000.
f) MMEFunction

g) Valid for packet switching.

h) Combined
4.1.10.1.1.2
Successful incoming inter RAT handover
a) This measurement provides the number of successful incoming inter RAT handover from SGSN to MME. 
The four measurement types defined in e) are subject to the "3 out of 4 approach".
b) CC

c) Transmission by MME of "Forward Relocation Complete Notification" message to SGSN, indicates handover to EPS(See TS 29.274 [4]), or transmission by MME of "Direct Transfer (S101 Session ID, Attach Accept, (and Bearer Setup Request))" to HRPD access network indicates handover from CDMA2000 to EPS (See TS 32.402 [6]).
d) Each measurement is an integer value.

e) IRATHO.IncMMESucc


Combined;
IRATHO.IncMMESucc.G

GSM;
IRATHO.IncMMESucc.U

UMTS
IRATHO.IncMMESucc.C

CDMA2000.
f) MMEFunction

g) Valid for packet switching.

h) Combined
4.1.10.1.2
Outgoing inter RAT handover
4.1.10.1.2.1
Attempted outgoing inter RAT handover
a) This measurement provides the number of attempts outgoing inter RAT handover from MME to SGSN. 
The four measurement types defined in e) are subject to the "3 out of 4 approach".
b) CC

c)  Transmission by MME of "Forward Relocation Request" message to SGSN, where the Target Identification IE indicates handover to UMTS or GSM (See TS 29.274 [4]), or transmission by MME of "Direct Transfer Request message (S101 Session ID, SectorID, PDN GW Address(es), GRE key(s) for uplink traffic, APN(s), HRPD message starting HO access)" message to the HRPD access node indicates handover to CDMA2000 (See TS 32.402 [6]).
d) Each measurement is an integer value.

e) IRATHO.OutMMEAtt


Combined;
IRATHO.OutMMEAtt.G

GSM;
IRATHO.OutMMEAtt.U

UMTS;
IRATHO.OutMMEAtt.C

CDMA2000.
f) MMEFunction

g) Valid for packet switching.

h) Combined
4.1.10.1.2.2
Successful outgoing inter RAT handover
a) This measurement provides the number of successful outgoing inter RAT handover from MME to SGSN. 
The four measurement types defined in e) are subject to the "3 out of 4 approach".
b) CC

c) Receipt by MME of "Forward Relocation Complete Notification" message from SGSN, indicates handover to UMTS or GSM (See TS 29.274 [4]), or receipt by MME of "Direct Transfer Request message (S101 Session ID, HRPD message with HO access information, HS‑GW Address and GRE key(s) for forwarded traffic, CDMA2000 HO Status)" message from HRPD access network indicates handover to CDMA2000 (See TS 32.402 [6]). 

d) Each measurement is an integer value.

e) IRATHO.OutMMESucc


Combined;
IRATHO.OutMMESucc.G

GSM;
IRATHO.OutMMESucc.U

UMTS;
IRATHO.OutMMESucc.C

CDMA2000.
f) MMEFunction

g) Valid for packet switching.

h) Combined
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A.1  Use case for mobility management related measurements
A UE/user needs to register with the network to receive services that require registration. This registration is described as Network Attachment. The always-on IP connectivity for UE/users of the EPS is enabled by establishing a default EPS bearer during Network Attachment. The PCC rules applied to the default EPS bearer may be predefined in the PDN GW and activated in the attachment by the PDN GW itself. The Attach procedure may trigger one or multiple Dedicated Bearer Establishment procedures to establish dedicated EPS bearer(s) for that UE. During the attach procedure, the UE may request for an IP address allocation. Terminals utilising only IETF based mechanisms for IP address allocation are also supported.

If user or subscriber cannot attach to the PS network of EPC, they cannot access network, so they may complain about quality of service provided by EPC network. So it is necessary to define attach related measurements to evaluate network attchment performance of EPC network by attchment success rate.

If inter RAT handover fails, it will lead to call drop. So the measurements related to inter RAT handover are useful to identify the problems in core network, sometimes signalling transmitted in core network will be lost or error because of some unknown reasons. Also for incoming inter RAT handover cases, if MME decides not to allow incoming handover, MME will not send related message to eNodeB, so incoming handover failure will not be counted from EUTRAN measurement. Inter RAT handover related measurements based on MME will cover cases handover from eNodeB to RNC or BSC or CDMA2000 and vice versa. So it is necessary to define inter RAT handover related measurements.
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