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Discussion

The Serving System message is sent to the LEAs from the HPLMN to let LEAs know the current system that is serving the target UE (e.g. roaming scenario). The TS 33.107 has the following text: 
The Serving Evolved Packet System report event is generated at the HSS, when the HSS has detected that the target has roamed.

However, the Serving System message is sent even when the target UE is served by the HPLMN. The difference between the two scenarios of Serving System message is that in a non-roaming case it contains the MME Id and in a roaming scenario it contains the VPLMN Id. 

In the 5GS system, even when the UE is accessing the 3GPP system via non-3GPP access, an AMF is used. Therefore, even if a target UE is roaming in a 5GS based non-3GPP system, the AMF Identity can still be provided. However, the presence of an AMF cannot be guaranteed when the target is roaming because, for example, VPLMN may not yet have the 5GS system. 

The UDM generates the xIRI when it receives the Registration message from the AMF. There are two instances of Registration: amf3GPPAccessRegistration or amfNon3GPPRegistration. When the target is connected to non-5GS system, it is presumed that the UDM in that case includes the HSS functionalities and the reporting of Serving System in such case, is handled by the HSS.
To understand the stage 3 triggers/implications of the above, the following flow-diagrams can be useful: 
3GPP Access
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Figure 1: Serving System when the serving system is via 3GPP Access
The figure 1 also shows (just for reference) the AMF sending the xIRI Registration message. The Serving System message should have the AMF ID (identified via GUAMI) and the PLMN Id. From an UDM’s perspective, the flow can be simplified as shown below: 
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Figure 2: Serving System (3GPP access) – simplified view

Non-3GPP Access


[image: image3.emf]N3IWF

Non-3GPP Access

AMF

UDM

Nudm_UEContextManagement_Registration

 {amfNon3GPPAccessRegistration }

IRI-POI in UDM

MDF2

LI_X2: XIRI Serving System Message

(amfNon3GPPAccessRegistration)

UE

N1: REGISTRATION REQUEST

N1: REGISTRATION ACCEPT LI_X2: xIRI AMF Registration Message

IRI-POI in AMF

5GMM: 

REGISTERED


Figure 3: Serving System when the serving system is via Non-3GPP Access
The figure 3 also shows (just for reference) the AMF sending the xIRI Registration message. The Serving System message should have the AMF ID (identified via GUAMI) and the PLMN Id. From an UDM’s perspective, the flow can be simplified as shown below: 
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Figure 4: Serving System (Non-3GPP access) – simplified view

The xIRI Serving System message is structured to have the following information: 

· SUPI

· PEI

· GPSI

· GUAMI

· PLMN ID

· ServingSystem Method.
PLMN Id is mandatory and GUAMI which in addition to the PLMID also identifies the AMF is optional. 
**** First Change ****
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**** Second Change ****
7.2.2.3.2
Serving system xIRI

The IRI-POI in the UDM shall generate the XIRIUDMServingSystemMessage when it detects the following events: 
· When the UDM receives the amf3GPPAccessRegistration from the AMF in the Nudm_UEContextManagement_Registration message (see TS 29.503 [yy], clause 5.3.2.2.2) 

· When the UDM receives the amfNon3GPPAccessRegistration from the AMF in the Nudm_UEContextManagement_Registration message (see TS 29.503 [yy], clause 5.3.2.2.3). 

When a target UE registers to both 3GPP and non-3GPP access, two XIRIUDMServingSystemMessage may be generated by the UDM. 
Table 7.2.2.3-1: Payload for XIRIUDMServingSystemMessage
	Field name
	Description
	M/C/O

	supi
	SUPI associated with the target UE, see TS 29.571 [17]
	M

	pei
	PEI associated with the target UE, when known, see TS 29.571 17]
	C

	gpsi
	GPSI associated with the target UE, when known, see TS 29.571 [17]
	C

	guami
	Serving AMF’s GUAMI, when known. See NOTE 1.
	C

	gummei
	Serving MME’s GUMMEI See NOTE 2
	C

	plmnID
	Serving PLMN Id. See TS 29.571 [17]. See NOTE 3
	C

	servingSystemMethod
	Identifies method used to access the serving system, see NOTE 4.
	M


NOTE 1:
GUAMI is the global unique identifier of an AMF [2] and its format is defined in TS 29.571 [17]. As defined in TS 23.501 [2], clause 5.9.4, GUAMI consists of  <MCC> <MNC> <AMF Region ID> <AMF Set ID> <AMF Pointer>.  The GUAMI is reported if the UDM receives the same from the AMF.  
NOTE 2:
GUMMEI is the global unique identifier of an MME and its format is defined in TS 23.003 [xx]. As defined in TS 23.003 [xx], clause 2.8.1, GUMMEI consists of  <MCC> <MNC> <MME Identifier>.  The GUMMEI is reported if the UDM receives the same from the MME. 
NOTE 3:
PLMN Id provides the VPLMN Id when the target UE is roaming. 
NOTE 4:
This identifies whether the XIRIUDMServingSystemMessage is generated due to the reception of an amf3GPPAccessRegistration, or an amfNon3GPPAccessRegistration. See TS 29.503 [yy]
**** Third Change ****
Annex A (normative): Structure of the Internal Interface

Editor’s Note: Structure of the LI_X, LI_T & LI_SI etc interfaces similar to Annex B.
The threeGPPCCContents field shall be populated with the BER-encoded PDU as follows.

UPFPDURecord ::= OCTET STRING
The message shall contain the following payload, encoded as per clause 5.3.2.

XIRIAMFRegistrationMessage ::= SEQUENCE

{
-- See clause 6.2.2.2.2 for details of this structure

registrationType


[1] AMFRegistrationType,

registrationResult


[2]
AMFRegistrationResult,



sliceInformation


[3]
SliceInformation


OPTIONAL,


supi





[4]
SUPI,


suci





[5] SUCI 





OPTIONAL,


pei






[6] PEI






OPTIONAL,


gpsi





[7] GPSI 





OPTIONAL,


guti





[8]
GUTI,

location




[9]
LocationInformation 

OPTIONAL,


non3GPPAccessEndpoint 

[10] UEEndpointAddress 


OPTIONAL
}
AMFRegistrationType
::=
ENUMERATED

{


initial

(1),


mobility
(2),


periodic
(3),


emergency
(4)

}

AMFRegistrationResult
::= ENUMERATED

{


threeGPPAccess




(1),


nonThreeGPPAccess



(2),


threeGPPAndNonThreeGPPAccess
(3)

}
SliceInformation
::= SEQUENCE

{


allowedNSSAI




(1)
NSSAI


OPTIONAL,


configuredNSSAI




(2)
NSSAI


OPTIONAL,


rejectedNSSAI




(3)
RejectedNSSAI
OPTIONAL

}

The message shall contain the following payload, encoded as per clause 5.3.2.

XIRIAMFDeregistrationMessage ::= SEQUENCE

{
-- See clause 6.2.2.2.3 for details of this structure

deregistrationDirection
[1]
AMFDirection,


accessType



[2]
AMFAccessType,

supi




[3]
SUPI




OPTIONAL,

suci




[4]
SUCI




OPTIONAL,


pei





[5]
PEI





OPTIONAL,

gpsi




[6] GPSI




OPTIONAL,


guti




[7]
GUTI




OPTIONAL,


cause




[8]
FiveGMMCause


OPTIONAL,


location



[9] LocationInformation

OPTIONAL
}

AMFDirection
::=
ENUMERATED

{



networkInitiated 
(1),



ueInitiated


(2)

}

AMFAccessType
::=
ENUMERATED

{



threeGPPAccess




(1),



nonThreeGPPAccess



(2),



threeGPPandNonThreeGPPAccess
(3)

}

FiveGMMCause
::= INTEGER (0..255)

The XIRIAMFLocationUpdateMessage message shall contain the following payload, encoded as per clause 5.3.2.

XIRIAMFLocationUpdateMessage ::= SEQUENCE

{
-- See clause 6.2.2.2.4 for details of this structure

supi



[1]
SUPI,


suci



[2]
SUCI



OPTIONAL,


pei




[3]
PEI




OPTIONAL,


gpsi



[4] GPSI



OPTIONAL,


guti



[5]
GUTI



OPTIONAL,


location


[6] LocationInformation
}

The message shall contain the following payload, encoded as per clause 5.3.2.

XIRIAMFStartOfInterceptionWithRegisteredUEMessage ::= SEQUENCE

{
-- See clause 6.2.2.2.5 for details of this structure

registrationResult


[1]

AMFRegistrationResult,


registrationType


[2]

AMFRegistrationType


OPTIONAL,

sliceInformation
[3]

SliceInformation 
OPTIONAL,


supi





[4]

SUPI,


suci





[5] 
SUCI





OPTIONAL,


pei






[6] 
PEI





OPTIONAL,

gpsi





[7] 
GPSI





OPTIONAL,


guti





[8]

GUTI,

location




[9]

LocationInformation 

OPTIONAL,


non3GPPAccessEndpoint 

[10] 
UEEndpointAddress 


OPTIONAL,


timeOfRegistration


[11]
Timestamp 




OPTIONAL
}
AMFRegistrationResult
::= ENUMERATED

{


threeGPPAccess




(1),


nonThreeGPPaccess



(2),


threeGPPAndNonThreeGPPAccess
(3)

}

AMFRegistrationType
::=
ENUMERATED

{


initial

(1),


mobility
(2),


periodic
(3),


emergency
(4)

}

SliceInformation
::= SEQUENCE


{



allowedNSSAI




(1)
NSSAI


OPTIONAL,



configuredNSSAI




(2)
NSSAI


OPTIONAL,



rejectedNSSAI




(3)
RejectedNSSAI
OPTIONAL


}

The message shall contain the following payload, encoded as per clause 5.3.2.

XIRIAMFUnsuccessfulProcedure ::= SEQUENCE

{

-- See clause 6.2.2.2.6 for details of this structure


failedprocedureType


[1] FailedAMFProcedureType,


failurecause



[2]
AMFFailureCause,

requestedSliceInformation
[3]
NSSAI
OPTIONAL,


supi





[4]
SUPI





OPTIONAL,


suci





[5] SUCI





OPTIONAL,


pei






[6] PEI






OPTIONAL,


gpsi





[7] GPSI





OPTIONAL,


guti





[8]
GUTI





OPTIONAL,

location




[9]
LocationInformation 

OPTIONAL

}

FailedAMFProcedureType ::= ENUMERATED

{

    registration            (1),

    deregistration          (2),

    locationupdate          (3),

    sms                     (4),
    pDUSessionEstablishment (5)  
}
AMFFailureCause
::= CHOICE

{


fiveGMMCause 
[1]

FiveGMMCause,


fiveGSMCause
[2]

FiveGSMCause

}

FiveGMMCause
::= INTEGER (0..255)

FiveGSMCause
::= INTEGER (0..255)

The message shall contain the following payload, encoded as per clause 5.3.2.
XIRISMFPDUSessionEstablishmentMessage ::= SEQUENCE

{

-- See clause 6.2.3.2.2 for details of this structure


supi




[0]

SUPI 






OPTIONAL,


supiUnauthenticated 
[1] 
SUPIUnauthenticatedIndication
OPTIONAL,


pei





[2] 
PEI 






OPTIONAL,


gpsi




[3] 
GPSI 






OPTIONAL,


pduSessionID


[4] 
PDUSessionID,

gtpTunnelID



[5] 
FTEID,  


pduSessionType


[6]

PDUSessionType,  


sNSSAI




[7] 
SNSSAI OPTIONAL,


ueEndpoint



[8] 
SEQUENCE OF UEEndpointAddress
OPTIONAL,


non3GPPAccessEndpoint 
[9] 
UEEndpointAddress 



OPTIONAL,

locationInformation

[10]
Location 





OPTIONAL,


dnn





[11] 
DNN,


amfID




[12] 
AMFID






OPTIONAL,


hSMFURI




[13] 
HSMFURI






OPTIONAL,


requestType



[14] 
FiveGSMRequestType,


accessType



[15] 
AMFAccessType 




OPTIONAL,

ratType




[16] 
RATType 





OPTIONAL,


smPDUDNRequest


[17] 
SMPDUDNRequest 




OPTIONAL
}

PDUsessionType ::= ENUMERATED
{

ipv4 


(1),


ipv6 


(2),


ipv4v6 


(3),


unstructured
(4),


ethernet

(5)
}
PDUSessionID ::= INTEGER (0..255)

SNSSAI ::= SEQUENCE

{


sliceServiceType 
[0] INTEGER (0..255),


sliceDifferentiator
[1]
OCTET STRING (SIZE(3)) OPTIONAL
}

FTEID ::= SEQUENCE

{


teid

[0] INTEGER (0.. 4294967295),


ipv4Address
[1] IPv4Address OPTIONAL,


ipv6Address
[2] IPv6Address OPTIONAL
}

UEEndpointAddress ::= CHOICE

{


ipv4Address

[1] IPv4Address,


ipv6Address

[2] IPv6Address,


ethernetAddress
[3] MACAddress
}

SMPDUDNRequest ::= OCTET STRING

DNN ::= UTF8STRING
SUPIUnauthenticatedIndication ::= BOOLEAN

AMFID ::= SEQUENCE

{


amfRegionID

[1] INTEGER (0..255),


amfSetID

[2] INTEGER (0..1023),


amfPointer

[3] INTEGER (0..63)
}

HSMFURI ::= UTF8String

RATType ::= ENUMERATED

{


nr(0),


eutra(1),


wlan(2),


virtual(3)
}
FiveGSMRequestType ::= ENUMERATED

{


initialRequest(0),


existingPDUSession(1),


initialEmergencyRequest(2),


existingEmergencyPDUSession(3),


modificationRequest(4),


reserved(5)
}
The message shall contain the following payload, encoded as per clause 5.3.2.

XIRISMFPDUSessionModificationMessage ::= SEQUENCE

{
· See clause 6.2.3.2.3 for details of this structure
· supi





[0]
SUPI 






OPTIONAL,

· supiUnauthenticated

[1] SUPIUnauthenticatedIndication
OPTIONAL,
· 
pei





[2] PEI 






OPTIONAL,

· 
gpsi




[3] GPSI 






OPTIONAL,
· 
sNSSAI




[4] SNSSAI 






OPTIONAL,

· 
non3GPPAccessEndpoint 
[5] UEEndpointAddress 



OPTIONAL,

· 
locationInformation

[6]
Location 





OPTIONAL,

· 
requestType



[7] FiveGSMRequestType, 
· 
accessType



[8] AMFAccessType 




OPTIONAL,
· 
ratType




[9] RATType 





OPTIONAL
}

The message shall contain the following payload, encoded as per clause 5.3.2.

XIRISMFPDUSessionReleaseMessage ::= SEQUENCE

{
· See clause 6.2.3.3.4 for details of this structure

supi



[0]
SUPI,


pei




[1] PEI 


OPTIONAL,


gpsi



[2] GPSI 


OPTIONAL,


pduSessionID

[3] PDUSessionID,

timeOfFirstPacket
[4] GeneralizedTime OPTIONAL,


timeOfLastPacket
[5] GeneralizedTime OPTIONAL,


uplinkVolume

[6] INTEGER 

OPTIONAL,


downlinkVolume

[7] INTEGER 

OPTIONAL,


locationInformation
[8]
Location 

OPTIONAL
}

The message shall contain the following payload, encoded as per clause 5.3.2.

XIRISMFStartOfInterceptionWithEstablishedPDUSessionMessage ::= SEQUENCE

{
-- See clause 6.2.3.3.5 for details of this structure


supi




[0]
SUPI 






OPTIONAL,


supiUnauthenticated 
[1] SUPIUnauthenticatedIndication
OPTIONAL,

pei





[2] PEI 






OPTIONAL,


gpsi




[3] GPSI 






OPTIONAL,


pduSessionID


[4] PDUSessionID,

gtpTunnelID



[5] FTEID,  


pduSessionType


[6]
PDUSessionType,  


sNSSAI




[7] SNSSAI 






OPTIONAL,


ueEndpoint



[8] SEQUENCE OF UEEndpointAddress,

non3GPPAccessEndpoint 
[9] UEEndpointAddress 



OPTIONAL,


locationInformation

[10] Location 





OPTIONAL,


dnn





[11] DNN,


amfID




[12] AMFID






OPTIONAL,


hSMFURI




[13] HSMFURI





OPTIONAL,

requestType



[14] FiveGSMRequestType, 

accessType



[15] AMFAccessType 




OPTIONAL,

ratType




[16] RATType 





OPTIONAL,


smPDUDNRequest


[17] SMPDUPDNRequest



OPTIONAL
}

The XIRISMSMessage shall contain the following payload, encoded as per clause 5.3.2.

XIRISMSMessage ::= SEQUENCE

{
-- See clause 6.2.5.3 for details of this structure


originatingSMSParty

[1] SMSParty,


terminatingSMSParty

[2] SMSParty,

direction



[3] SMSDirection,






transferStatus


[4] SMSTransferStatus,


otherMessage


[5] SMSOtherMessageIndication 
OPTIONAL,

location



[6]
LocationInformation 

OPTIONAL,


otherNFAddress


[7] SMSNFAddress 



OPTIONAL,


otherNFType



[8] SMSNFType 




OPTIONAL,

smsTPDUData



[9] SMSTPDUData




OPTIONAL

}
SMSParty ::= SEQUENCE

{


supi
[0] SUPI 
OPTIONAL,


pei

[1] PEI

OPTIONAL,


gpsi
[2] GPSI
OPTIONAL

}
SMSDirection ::= ENUMERATED

{


toTarget 
(0),


fromTarget 
(1)


}

SMSTransferStatus ::=  ENUMERATED

 {

 transferSucceeded 
(0),
 transferFailed

(1),

 undefined 


(2)

}

SMSOtherMessageIndication ::= BOOLEAN
SMSNFAddress ::= CHOICE

{


ipAddress
[0] IPAddress,


e164Number
[1] E164Number
}


SMSNFType ::= ENUMERATED

{


sms-GMSC
(0),


iwMSC

(1),


sms-Router
(2)
}
SMSTPDUData ::= CHOICE

{


smsTPDU [0] SMSTPDU

}
SMSTPDU ::= OCTET STRING (SIZE(1..270))


The message shall be encoded as per clause 5.3.2, with the following payload:

XIRILALSReportMessage ::= SEQUENCE

{



sUPI





[1]
SUPI 




OPTIONAL,


pEI






[2] PEI 




OPTIONAL,


gPSI





[3] GPSI 




OPTIONAL,


location




[4]
LocationInformation

OPTIONAL,


rawMLPResponse



[5] RawMLPResponse 


OPTIONAL,


mLPErrorCode



[6] MLPErrorCode 


OPTIONAL
}

RawMLPResponse ::= UTF8String

MLPErrorCode ::= INTEGER (1..699)
XIRIUDMServingSystemMessage ::= SEQUENCE 
{

sUPI





[1]
SUPI,


pEI






[2] PEI 




OPTIONAL,


gPSI





[3] GPSI 




OPTIONAL,

guami





[4]
GUAMI




OPTIONAL,

gummei





[5]
GUMMEI




OPTIONAL,

plmnID





[5]
PLMNID




OPTIONAL,


servingSystemMethod


[6]
ServingSystemMethod
}

servingSystemMethod ::= ENUMERATED

{


amf3GPPAccessRegistration
(0),


amfNon3GPPAccessRegistration(1),


unknown





(2)
}
PLMNID
::= SEQUENCE {


mcc






[0]
MCC





OPTIONAL,


mnc






[1]
MNC





OPTIONAL

}
MCC
::=
UTF8String (SIZE (3))
MNC ::= UTF8String (SIZE (2...3))

GUAMI
::= SEQUENCE {

  amfID






[0] AMFID,

  plmnID





[1] PLMNID

}


GUMMEI  ::= {

mmeID






[0]
MMEID,

mCC







[1]  MCC,

mNC







2]   MNC

}
**** End of all Changes ****
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