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Abstract of the contribution: This provides some background and helps the reading of N9HR LI and S8HR LI CRs.  
Background
During the SA3LI#80-e-b meeting, the paper (S3i210119) discussed some of the fine-tuning aspects of N9HR LI and S8HR LI.  
Series of CRs were created to this meeting to provide the stage 3 details of N9HR LI and S8HR LI.

This document discusses some of the analysis points that lead to  those CRs

Taken from TR 33.127: 
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Interfaces in stage 3 CR  are aligned to this stage 2 architecture, most importantly, the interface names. 
Taken from TR 33.929 V007: 

4.8.4.1.1
Initial configuration - applicable to all inbound roamers
The N9HR LI process applicable to all inbound roamers with home-routed roaming is illustrated in figure 4.8.4-1.
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Figure 4.8.4-1: N9HR LI process – initial configuration (applicable to all inbound roamers)

There are some deviations to the actual identifiers and xIRI message names in the stage 3 CRs. This was partially discussed during SA3LI#80-e-b. 
4.8.4.1.2
Intercept activation - applicable to target UE with IRI + CC
The N9HR LI process applicable to target UE with home-routed roaming is illustrated in figure 4.8.4-2.
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Figure 4.8.4-2: N9HR LI process – intercept activation (applicable to target UE with IRI + CC)

Stage 3 CRs are aligned to this.  
Taken from TR 33.108: 
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Mostly aligned. This is the provisioning for Phase 1. The provisioning of LMISF-IRI is done in the CRs as per TR 33.929. 
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 Stage 3 CRs are aligned to this. 
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LTF related changes are not addressed and can be added at a future meeting, perhaps, by Alex Markman. LTF clauses are separated out anyway. 
From S3i210119 (presented at SA3LI#80-e-b)
#1: Add the following two target IDs: 

Target Id: “HR”

Target Id: “HR + IMS”. 

Trigger description for N9HR LI related PDU Session Establishment related xIRI sent over LI_LITE: 

With the activation of N9HR, the BBIFF-C present in the V-SMF shall notify the LMISF-IRI whenever a PDU session is established to an inbound home-routed roaming UE for IMS-based services. 

The BBIFF-C present in the V-SMF shall generate xIRI containing the N9HRPDUSessionEstablishment record when the BBIFF-C detects that the V-SMF sends the N1 NAS message (via AMF) PDU SESSION ESTABLISHMENT ACCEPT to the UE and 5G Session Management (5GSM) state within the SMF is changed to PDU SESSION ACTIVE with the following prior conditions:  

· ActivateTask with target identity “HR” is received.

· The MCC + MNC of the SUPI is different from the MCC+MNC configured in the V-SMF.

· The SM Context created for a PDU session between V-SMF and the H-SMF contains hrSmfUri and hrSmfId (HR roaming)- see TS 29.502, clause 6.1.6.2.2. 
· The Network Identifier field of DNN contains “IMS” (IMS services) - see GSMA IR.88.

Contents of the xIRI N9HRPDUSessionEstablishment record: 

	Field name
	Description
	M/C/O

	sUPI
	SUPI associated with the PDU session (e.g. as provided by the AMF in the associated Nsmf_PDU_Session_CreateSMContext service operation).  
	M

	pDUSessionID
	PDU Session ID See clause 9.4 of TS 24.501 [13].
	M

	sNSSAI
	Slice identifiers associated with the PDU session, if available. See TS 23.003 [19] clause 28.4.2 and TS 23.501 [2] clause 5.12.2.2.
	C

	dNN
	Data Network Name associated with the UE traffic, as defined in TS 23.003[19] clause 9A and described in TS 23.501 [2] clause 4.3.2.2.
	M

	
	
	

	hSMFURI
	URI of the Nsmf_PDUSession service of the selected H-SMF, if available. See TS 29.502 [16] clause 6.1.6.2.2.
	C

	location
	Location information provided by the AMF, if available.

Encoded as a userLocation parameter (location>locationInfo>userLocation), see Annex A.
	C

	pEI
	PEI associated with the PDU session if available (see NOTE).
	C

	gPSI
	GPSI associated with the PDU session if available (see NOTE).
	C

	uEEndpoint
	UE endpoint address(es) if available.
	C

	gTPTunnelID
	Contains the F-TEID identifying the GTP tunnel used to encapsulate the traffic, as defined in TS 29.244 [15] clause 8.2.3. Non-GTP encapsulation is for further study.
	C

	pDUSessionType
	Identifies selected PDU session type, see TS 24.501 [13] clause 9.11.4.11.
	C


 Prior conditions are similar. The xIRI is changed. 
Overview of CRs

There are two phases in reference to N9HR LI and S8HR LI: 

Phase 1: General configuration - applies to all inbound roaming UEs with home-routed roaming and using IMS services
-
LI_X1:  LIPF to BBIFF-C/BBIFF, LIPF to LMISF-IRI, CR 0239
-
Provisioning of BBIFF-C/BBIFF and LMISF-IRI to enable the N9HR LI and S8HR LI, meaning for the delivery of PDU session and Bearer related information to LMISF-IRI over LI_X2_LITE.

-
XSD changes in CR 0250.

-
LI_X2_LITE:  CR 0240
-
Delivery of xIRI to LMISF-IRI.

-
LMISF-IRI stores the UE association to the PDU session/Bearer identity in the LI_X2_LITE record for a later use. 

-
ASN.1 changes in CR 0249.

-
LI_T3:   CR 0241
-
Triggering of the BBIFF-U for delivering the IMS signaling related user plane packets (xCC) to LMISF-IRI over LI_X3_LITE_S. 

-
LI_X3_LITE_S:  CR 0242
-
Delivery of xCC related IMS signaling packets.
-
LMISF-IRI examines the received SIP messages within the xCC received over LI_X3_LITE_S for a target match. Stores the SIP messages in LI_X3_LITE_S records.  

Phase 2: Applies only to targets (local or non-local)
-
LI_X1: LIPF to LMISF-IRI, LIPF to MDF3, LIPF to MDF3, CR 0243
-
Provisioning of LMISF-IRI, MDF2 and MDF3.
-
LI_X2: 
CR 0244
-
Delivery of IMS voice call related xIRIs to MDF2.

-
More description on LMISF-IRI functions. 

-
LI_T1: 
CR 0245
-
When the voice media interception is required, LMISF-IRI sends a trigger to BBIFF-C/BBIFF with LMISF-CC as the destination end point for the related xCC.
- 
XSD changes in CR 0250. 

- 
LI_T3: CR 0245
-
Triggering of the BBIFF-U for IMS voice media related user plane packets to deliver over LI_X3_LITE_M to LMISF-CC. Basically, translating the  LI_T1 trigger. 
-
LI_X3_LITE_M: CR 0249
-
Delivery of xCC related IMS voice-media related user plane packets from BBIFF-U/BBIFF to LMISF-CC. 
-
LI_X3: CR 0247
-
 xCC from LMISF-CC to MDF3. 

-
LI_HI2: CR 0248
-
IRI from MDF2 to LEMF.  
-
LI_HI3: CR 0248
-
CC from MDF3 to LEMF. 

-
ASN.1 changes: CR 0249
-
xIRIs introduced in CR 0240.

-
XSD changes: CR 0250
-
New target identifiers introduced in CR 0239, 0245.

Comparing the approaches in CR 0240 and S3i210623

CR0240 is the main one, and S3i210623 is a draft CR with an alternative. 

The CRs deal with LI_X2_LITE xIRIs  
-
These xIRIs are for the internal processing of N9HR LI and S8HR LI. The xIRIs are not sent to the LEMF. 

-
There are two purposes for these xIRIs: 

1. To let the LMISF-IRI to have the latest UE location known at the SMF. 

2.  Later when an IMS target interception happens, to allow the LMISF-IRI to send the trigger to the BBIFF-C /BBIFF for IMS voice-media interception. 

- 
UE location: The LMISF-IRI uses the UE location in the xIRI that it generates and sends to the MDF2 for SIP-based IMS sessions. In some cases, the UE location may also be present in the SIP messages. 

-
Trigger (N9HR): LMISF IRI uses the SUPI, PDU Session ID and the SMF identity to send the trigger to BBIFF-C present in the SMF.

-
Trigger (S8HR): LMISF IRI uses the IMSI, Bearer ID (default bearer) and SGW-C/SGW identity  to send the trigger to BBIFF-C present in the SGW-C/SGW.

-
Therefore, the xIRIs need to have: 

-
N9HR: 

-
XID (because it is an xIRI).
-
SUPI (must).

-
PEI (nice to have, so if available).

-
PDU session ID (must).

-
Location (nice to have, so if available, but in most cases, this will be there). 

-
DNN (nice to have). 

-
NSSAI (nice to have). 

-
ETSI TS 103 221-2 protocol level the NFID of the SMF. 

-
The xIRI N9HRPDUSessionInfo is generated when: 

-
When a PDU session is successfully established (probably, the very first xIRI for that UE). 

-
Gives the necessary information: PDU session ID, SUPI, SMF identity and UE location if available. 

-
Whenever the SMF gets the UE location (there are many instances shown in 3GPP TS 23.401). 

-
Gives the UE location. 

-
Whenever the SMF changes (from the SMF set). 

-
Gives the SMF identity. 

-
S8HR: 

-
XID (because it is an xIRI).

-
IMSI (must).

-
IMEI (nice to have, so if available).

-
Bearer ID (must).

-
Linked Bearer ID (if available, gives the default bearer when the Bearer ID is for dedicated bearer).  

-
Location (nice to have, so if available, but in most cases, this will be there). 

-
APN (nice to have). 

-
SGW IP address. 

-
The xIRI S8HRBearerInfo is generated when: 

-
When a default bearer is successfully activated  (probably, the very first xIRI for that UE). 

-
Gives the necessary information: Default Bearer ID, IMEI, SGW-C/SGW identity and UE location if available. 

-
Whenever the SGW-C/SGW gets the UE location. 

-
Gives the UE location. 

	CR 0240
	S3i210623

	-
PDUSessionInfo

-
PDUBearerInfo. 


	Alternative-1 (S3i210623): 

-
SMFPDUSessionEstablishment.

-
SMFPDUSessionModification.

-
SMFPDUSessionRelease.

-
SMFMAPDUSessionEstablishment.

-
SMFMAPDUSessionModification.

-
SMFMAPDUSessionRelease.

-
S8HRBearerActivation.

-
S8HRBearerModification.

-
S8HRBearerDeletion,

-
PDUSessionInfo.

-
PDUBearerInfo.

	Chosen and hence, the CR 0240. 
	Draft CR. 

	The following flow is for information and was part of a presentation made during SA3LI#75 (2019). Modified to reflect the changes per the CRs. 
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LI_X1: Activate Task (NSSAI + N9HR DNN, IRI (to LMISF-IRI) + CC (IMS signalling, to LMISF-IRI))
LIPF
LI_X2_LITE: PDU Session Established [UE location, PDU session ID]
Store the PDU session ID, UE location
N4: PDU Session Established for inbound roamers with N9HR DNN
Packets (IMS signalling QFI)
 (N9HR DNN PDU Session)
Examine the SIP message present in the UP packets for a target match
LI_T3: Activate Task (PFCP Session ID, IMS signalling related QFI, to LMISF-IRI)
LI_X3_LITE_S:UP packets  (IMS signalling)
LI_X1: Activate Task (NSSAI + N9HR DNN)
LMISF-CC
LI_X2_LITE: PDU Session Modified [UE location, PDU session ID]
N4: PDU Session modified for inbound roamers with N9HR DNN
Store the PDU session ID, UE location
Target match?
NO
Store the SIP message for later use
Determine the IMS signalling (5QI = 5) related QFI
BBIFF-C
UPF
BBIFF-U
1
2
3
4
5
6
7
8
Packets (IMS Media QFI)
 (N9HR DNN PDU Session)



