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Discussion
It was pointed out that what is in the study in section 4.2.1 is not the problem statement, rather one possible solution.  This P-CR moves the proposed solution to the solution clauses, copies the architecture for S8HR from the SA 2 TR and adds text describing the problem for LI services.  This also makes describing the solution under each problem easier.
***************************Start of first change***************************************************
[bookmark: _Toc442729257][bookmark: _Toc450171133][bookmark: _Toc450171404]2	References
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, edition number, version number, etc.) 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.
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[2]	3GPP TS 24.229: "IP Multimedia Call Control based on SIP and SDP; Stage 3".
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[4] 	3GPP TS 33.108: "Handover interface for Lawful Interception (LI)"
[5]	3GPP TR 23.749:  "Study on S8 Home Routing Architecture for VoLTE"
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[7]	WTO Annex 1B, "General Agreement on Trade in Services"
[8]	3GPP TS 33.328: "IP Multimedia Subsystem (IMS) media plane security"
[9]	3GPP TS 23.203: "Policy and charging control architecture".
[10]	3GPP TS 29.274: "3GPP Evolved Packet System (EPS); Evolved General Packet Radio Service GPRS) Tunnelling Protocol for Control plane (GTPv2-C); Stage 3".
[11]	3GPP TS 33.106 "Lawful interception requirements"

***********************End of first change/start of second change*************************************************
[bookmark: _Toc442729261][bookmark: _Toc450171137][bookmark: _Toc450171408]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1], 3GPP TR 23.749 [5] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 23.749 [5] , which takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1]..
BBIFF	Bearer Binding Intercept and Forwarding Function
GATS	General Agreement on Trade in Services
LBO	Local Breakout
LMISF	LI Mirror IMS State Function
LPCF	LI Policy Control Function
S8HR	S8 Home Routing
VoLTE	Voice over LTE
WTO	World Trade Organization

***********************End of second change/start of third change*************************************************
[bookmark: _Toc442729264][bookmark: _Toc450171140][bookmark: _Toc450171411]4.2	Architecture and architecture requirements
[bookmark: _Toc442729265][bookmark: _Toc450171141][bookmark: _Toc450171412]4.2.1	Architecture
[bookmark: _Toc442729266][bookmark: _Toc450171142][bookmark: _Toc450171413]4.2.1.1	
The description of the S8HR roaming arrangement is extracted from TR 23.749 [5]:
The architecture for S8HR is given in the figure below. S8HR is the architecture for roaming of IMS services which use "well known" IMS APN whereby the PGW, PCRF and P-CSCF are located in the HPLMN also when the UE is roaming in a VPLMN.


Figure 4.2-1: Architecture with S8 Home Routed for IMS services via "well known" IMS APN (support for SRVCC or IMS Emergency sessions is not shown here)
The key features of the architecture are as follows:
-	IMS services are home-routed using "well known" IMS APN via S8 interface similar to other data roaming traffic; signalling and media use same "well known" IMS APN established with the HPMN, each with specific QCI.
-	HPLMN has the full control of the call routing per service logics.
-	The IMS UNI is provided directly between UE and the HPLMN.
-	The VPLMN is not service aware.
-	The VPLMN supports all capabilities to serve VoLTE calls for inbound subscribers, e.g., IMS voice over PS support indication to the UE, QCI=1 for voice, QCI=2 for conversational video if the VPLMN support conversational video, and QCI=5 bearers in EPC and E-UTRAN.
The following are the architecture requirements:
-	For the VPLMN and HPLMN to enable S8HR roaming architecture for VoLTE [4] and conversational Video [5], the following conditions must be fulfilled in EPC and for E-UTRAN access:
1.	the VPLMN must support the following capabilities:
-	Bearer with QCI=5 for IMS signalling traffic;
-	Bearer with QCI=1 for voice media traffic;
-	Bearer with QCI=2 (or non-GBR QCI) for video media traffic if the VPLMN supports conversational video;
-	Indication from MME to the UE "IMSVoPS Supported Indicator = supported";
-	Indication from MME to the HSS "Homogeneous Support of IMS Voice over PS".
2.	the HPLMN must support:
-	Bearer with QCI=5 for IMS signalling traffic;
-	Bearer with QCI=1 for voice media traffic;
-	Bearer with QCI=2 (or non-GBR QCI) for video media traffic if the HPLMN supports conversational video.
-	QCI=1, 2 and 5 are supported on the home-routed PDN connection when roaming.
-	"Well known" IMS APN [6] is resolved to a PGW in the HPLMN, i.e. VPLM address allowed flag set to not allowed.
4.2.2 S8HR impact on the 3GPP LI service
Regulations usually require that targeted VoLTE communication be reported at a specified service (IMS/SIP/RTP) level.
VoLTE LI reporting can be accomplished with LBO roaming arrangements where the P-CSCF SIP proxy is in the VPLMN able to extract the appropriate SIP events and is the basis for the current 3GPP LI service defined in TS 33.106 [11], TS 33.107 [3] and TS 33.108 [4].
However as stated in clause 4.2.1, in the S8HR roaming arrangement the VPLMN is not service aware since the P-CSCF resides in the HPLMN and the IMS UNI interface merely transits the VPLMN without any proxy or relay function.
The implications of this is that the VPLMN that choses to support S8HR arrangements will need additional capabilities to accomplish the following for IMS VoLTE inbound roaming service as well as meet applicable LI regulatory requirements:
* Identify and isolate the bearers established by the LI targeted inbound roaming user for use by the VoLTE service.
* Extract the packet service traffic in the isolated bearers for further analysis and reporting to the appropriate LEA as an isolated service (VoLTE).
* Analyse the extracted isolated packet service traffic to identify the target service events to report to the appropriate LEA.
* Report the derived VoLTE service events to the appropriate LEA.

Architecture reference model


 
Figure 4.2.1.1.1: S8HR with BBIFF target GTP tunnel extraction
[bookmark: _Toc442729267][bookmark: _Toc450171143][bookmark: _Toc450171414]4.2.1.2	Reference points
Xia:	Reference point between BBIFF or S-GW and LMISF for the delivery of IMS signalling (Gm extracted from S8 GTP tunnel) messages extracted from IMS signalling GTP tunnels (S8) for roaming users where S8HR is utilized.
Xib:	Provides the transfer of GTP tunnel LI extraction rules from the LPCF to the BBIFF or S-GW. Provides indications from BBIFF or S-GW of GTP tunnel setup or disconnect meeting LI extraction rules.
Xic:	Reference point for informing the LPCF by the LMISF of activation and deactivation of LI for targets operating through S8HR.
[bookmark: _Toc442729268][bookmark: _Toc450171144][bookmark: _Toc450171415]4.2.1.3	Network elements
[bookmark: _Toc442729269][bookmark: _Toc450171145][bookmark: _Toc450171416]4.2.1.3.1	LMISF
LMISF functions include:
-	Receive and process IMS signalling (Gm extracted from the S8 GTP tunnel) over the Xia reference point
-	Tracking all IMS registrations, re-registrations and de-registrations of all roaming users operating through S8HR
-	Establish and maintain mapping between LEA requested target identity and the GTP tunnel identities available in the BBIFF or S-GW.
-	Provide IMS capabilities (IRI) equivalent to those defined in 33.107[3] & 33.108 [4]
-	Inform the LPCF of activation and deactivation of LI on targets roaming through S8HR.
-	Generation of Communications records for the purpose of Data Retention.
[bookmark: _Toc442729270][bookmark: _Toc450171146][bookmark: _Toc450171417]4.2.1.3.2	LPCF
LPCF functions include:
-	Receive from the LMISF indications of activation and deactivation of LI on targets roaming through S8HR.
-	Directing the BBIFF or S-GW to start or stop extracting and delivering IMS media in identified GTP tunnels to the DF3.
[bookmark: _Toc442729271][bookmark: _Toc450171147][bookmark: _Toc450171418]4.2.1.3.3	BBIFF
BBIFF functions include:
-	Executing the policy rules established by the LPCF against S8HR traffic.
-	Deliver IMS signalling (Gm extracted from the S8 GTP tunnel) over the Xia reference point
-	Direct the S-GW to deliver IMS media (content) extracted from the S8 GTP tunnel over X3 to DF3.

***********************End of third change/start of fourth change*************************************************
[bookmark: _Toc450171218][bookmark: _Toc450171489]6.2	Solution #2 BBIFF based GTP tunnel extractionTitle
[bookmark: _Toc326248710][bookmark: _Toc421821984][bookmark: _Toc442729326][bookmark: _Toc450171219][bookmark: _Toc450171490]6.2.1	Description
This solution can be viewed as a combination of two concepts:  a LI "tap" and a UNI based IMS/SIP service state machine.
The "tap" is a function which passively sits on interfaces and passively observes all the traffic travelling across the interface and extracts specific traffic based on specific criteria.  It then sends a copy of this extracted traffic on for further analysis.  In the case of this solution, the extraction will be specific IMS bearers associated with the targeted user's VoLTE bearers.  This tap function can either be a standalone network element, or built into network elements performing other functions (such as S-GW).  
The UNI based IMS/SIP service state machine with minimal state will interpret the extracted UNI signalling traffic to construct its own state machines.  Changes in the UNI state machine will be driven by signalling exchanges extracted from the bearers.  The mirror state machine transitions associated with LI reportable events, will then be reported to the authorized LEA as existing LI messages.
6.2.2 	BBIFF based GTP tunnel extraction architecture reference model
6.2.2.1	BBIFF based GTP tunnel extraction architecture diagram


 
Figure 6.2.2.1.1: S8HR with BBIFF target GTP tunnel extraction
6.2.2.2	Reference points
Xia:	Reference point between BBIFF or S-GW and LMISF for the delivery of IMS signalling (Gm extracted from S8 GTP tunnel) messages extracted from IMS signalling GTP tunnels (S8) for roaming users where S8HR is utilized.
Xib:	Provides the transfer of GTP tunnel LI extraction rules from the LPCF to the BBIFF or S-GW. Provides indications from BBIFF or S-GW of GTP tunnel setup or disconnect meeting LI extraction rules.
Xic:	Reference point for informing the LPCF by the LMISF of activation and deactivation of LI for targets operating through S8HR.
Xid:	Reference point for LMISF-LMISF handover for S-GW/BBIFF relocation.
6.2.2.3	Network elements
6.2.2.3.1	LMISF
LMISF functions include:
-	Receive and process IMS signalling (Gm extracted from the S8 GTP tunnel) over the Xia reference point
-	Tracking all IMS registrations, re-registrations and de-registrations of all roaming users operating through S8HR
-	Establish and maintain mapping between LEA requested target identity and the GTP tunnel identities available in the BBIFF or S-GW.
[bookmark: _GoBack]-	Provide IMS capabilities (IRI) equivalent to those defined in 33.107 [3] & 33.108 [4]
-	Inform the LPCF of activation and deactivation of LI on targets roaming through S8HR.
-	Generation of Communications records for the purpose of Data Retention.
6.2.2.3.2	LPCF
LPCF functions include:
-	Receive from the LMISF indications of activation and deactivation of LI on targets roaming through S8HR.
-	Directing the BBIFF or S-GW to start or stop extracting and delivering IMS media in identified GTP tunnels to the DF3 by managing the TFT activation and deactivation in the S-GW/BBIFF supporting LMISF and active LI. 
6.2.2.3.3	BBIFF
BBIFF functions include:
-	Informing the LMISF of applicable bearer creation, modification and deletions.
-	Executing the policy rules (TFT) established by the LPCF against S8HR traffic.
-	Deliver IMS signalling (Gm extracted from the S8 GTP tunnel) over the Xia reference point
-	Direct the S-GW to deliver IMS media (content) extracted from the S8 GTP tunnel over X3 to DF3.

Editor's Note:	Describe the solutions. First sentence should list the key issues that this solution applies to. Sub-clause(s) may be added to capture details, procedural flow etc. 

[bookmark: _Toc326248711][bookmark: _Toc421821985][bookmark: _Toc442729327][bookmark: _Toc450171220][bookmark: _Toc450171491]6.2.2	Impacts on existing nodes, interfaces and functionality
Editor's Note:	Capture impacts on existing 3GPP nodes and Functional elements (e.g. UE, MME, eNB, S-GW, P-GW, P-CSCF etc.).

[bookmark: _Toc326248712][bookmark: _Toc421821986][bookmark: _Toc442729328][bookmark: _Toc450171221][bookmark: _Toc450171492]6.2.3	Solution evaluation
Editor's Note:	Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.

***********************End of last change *************************************************
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