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Abstract of the contribution: 
This pCR proposes input text to the draft TS 33.127 depicting the architecture for LALS, based from TS 23.501 architectural diagrams and the TS 23.502 interface procedures (see Clause 4.13.5.). 
Roaming case is ffs, as SA2 has started a study on eLCS (enhanced LCS) currently underway for Release-16 (TR 23.731) intended to address the aspects left out of Rel-15, including the roaming, slicing, etc.
INTRODUCTION

This pCR is based on R6.3 – 360 to R6.3- 390 of TS 33126 related to stage 1 of Lawful Access Location Services (LALS). 
It is mainly to use LCS, in support of LALS for an LCS-targetable UE in order to provide on-demand and periodic LALS reports of the target's location independent of his/her communication state to MDF2 and indirectly to LEA’s LEMF. The reported location will be the current (updated) location, or if the current location is unavailable the last known location of a target's UE. Otherwise, it will report the failure reason.

 The proposed text has editor’s notes the intention of which is to create a frame-work to invite additional contributions The text provides a basic solution, in order to let it improve it later based on the result of SA2 current study ( TR 23.731) on eLCS (enhanced LCS). 

**** First Change ****
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3GPP TS 33.106: "3G Security; Lawful Interception Requirements ".

[XX]
3GPP TS 23.502: "Procedures for the 5G System; Stage 2".

[XY]
3GPP TS 23.271: "Functional stage 2 description of Location Services (LCS)”.
[XB]
OMA MLP: "Mobile Location Protocol V3.3", [http://www.openmobilealliance.org].

…

 3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] 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 21.905 [1].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

ADMF
LI Administration Function

CSP
Communication Service Provider
E UTRAN

Evolved Universal Terrestrial Radio Access
GERAN 
GSM Edge Radio Access Network
GMLC
Gateway Mobile Location Centre
GPSI
Generic Public Subscription Identifier
LI_HI1
LI_Handover Interface 1

LI_HI2
LI_Handover Interface 2

LI_HI3
LI_Handover Interface 3
HPLMN
Home Public Land Mobile Network
HSS
Home Subscriber Server
IMS
IP Multimedia Sub-system
IRI
Intercept Related Information
LALS 
Lawful Access Location Services
LCS
Location Services
LEMF
Law Enforcement Monitoring Centre

LI
Lawful Interception

LICF
Lawful Interception Control Function
LIR
Location Immediate Request
LITD
Lawful Interception Topology Discovery Function
LI_X1
Lawful Interception Internal Interface 1

LI_X2
Lawful Interception Internal Interface 2

LI_X3
Lawful Interception Internal Interface 3
LMF
Location Management Function
LTF
Location Triggering Function
MDF
Mediation Function Delivery Function

MDF 2
Mediation Function Delivery Function 2

MDF 3
Mediation Function Delivery Function 3

NF
Network Function
NPLI
Network Provided Location Information
POIPOIPOI
POIPOIPOInt Of Interception
UTRAN
Universal Terrestrial Radio Access
VPLMN
Visited Public Land Mobile Network
SUPI
Subscriber Permanent Identifier
TF
Topology Function
5GC
5G Core Network
Editor’s Note: Only add those abbreviations which are specifically needed and rely on 21.905 where possible.

**** Second Change ****
7
Service Based Interception

Editor’s Note: This section will contain service specific LI capabilities (eg IMS, VoLTE, LCLS, Location, HSS/HLR etc).

Editor’s Note: Service specific LI capability should define service specific aspects in this section and then reference section 6 capabilities as appropriate.

Editor’s Note: Import and restructure appropriate TS 33.107 content.

7.X
Lawful Access Location Services (LALS)
7.X.1
General Architecture
LALS provides lawful access to the target's location using the Location Services (LCS) capabilities defined for 5G, and 4G access:

- in the clause 4.4.4  Location services of TS 23.501 [2],
- in the TS 23.271 [XY] and OMA MLP TS [XB] for  access such as UTRAN, for GERAN, for E-UTRAN and for non 3GPP access.
The present clause details architecture and functions that are needed to provide the LALS information to the MDF 2 for a target of interception for subsequent delivery to the LEMF.  LCS used by LALS shall meet Clauses 6.6 Security, and 6.3 Detect and Capture of TS 33.126 [2] at least and provide priority to Lawful Access Location Services (LALS) requests.
The subscriber location privacy settings shall be overridden see clause 9 of TS 23 271[XY].

For roaming targets, both inbound and outbound, it is assumed that LALS accessing VPLMN GMLC avoids accessing HPLMN LCS elements (such as H-GMLC) to address potential detectability issues.
Depending on national requirements and LCS capabilities used by LALS of the network operator, the location information provided by LALS may vary in location information types (mobile network location format (including new 5G cell identities formats), location shape and geo-coordinates, civic address, or a combination of those), in the set of additional location parameters (map data, motion state, speed, etc.), as well as in the accuracy of provided location information.  
As required by the R6.3 – 280, R6.3 – 380 and – 390 of TS 33.126[3], the output provided through the 5G Location Management Function (LMF) Services (see 5.2.15 LMF Services of TS 23501 [2]) to the LALS shall be Success/Failure indication. On top of when the location information was determined, It may be completed as option Geodetic Location, Civic Location, Position Methods Used, Failure Cause (See steps 6 and 8 of clause 4.13.5.3 of TS 23.502[XX] for example of usage of this service operation), the LALS Correlation identifier, the location estimate, its age (R6.3 – 280 of TS 33.126[3]),  accuracy (R6.3 – 240 of TS 33.126 [3]) and may include information about the positioning method (R6.3 – 26 of TS 33.126[3] and from 4.13.5 Location Services procedures of TS 23.502[XX]) . The LMF may access information from E UTRAN. 
NOTE 2:
The accuracy of positioning for any particular technology is a trade-off for the location acquisition delay. It also depends on other technology specific factors.

The parameters controlling the LALS output are either delivered per warrant over LI_HI1/LI_X1 interface or pre-configured in the LI-LCS client.

There are two types of the location interception defined in the present specification: the Target Positioning and the Enhanced Location for IRI.

The Target Positioning is used to determine the target's location independently of the services used by the target.

The Enhanced Location for IRI is used to determine the LALS based location of the target when specific user service events related to the target occur.

The warrant for Target Positioning and for Enhanced Location for the same target may be independent of each other and may be overlapping in time or combined in a single intercept warrant  by LEA.

There may be multiple active LALS warrants from different LEAs at any given time.

7.X.2
Target Positioning

7.X.2.1
General

As required by the R6.3 – 370 of TS 33.126, the provision variants supported in the current specification are the Immediate Location and the Periodic Location.

Figure 7.X.2.1 shows the architecture for the LALS where the LI LCS Client provides the target’s location and associated information towards the MDF 2 over the LI_X2 interface fulfilling the Target Positioning ADMF authorization delivered over LI_X1 interface.
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Figure 7.X.2.1: LALS Model for Target Positioning 

NOTE:
The Le interface is specified in 4.4.4.2 Reference point to support Location Services of TS 23.502[XX] and in the 5.1 LCS access interfaces of TS 23 271[XY]. It is completed by the reference points NLg and NLs, realized by service based interfaces (see TS 23.502 [XX]).
7.X.2.1
Immediate Location Provision

The warrant for Immediate Location provision is delivered to LI LCS Client over LI_X1 interface. Upon receiving the warrant the LI LCS Client initiates a request (see TS 23.502[XX]) or Location Immediate Request (LIR, see TS 23.271 [XY]) with the LCS Server/GMLC supporting LALS over Le interface and reports the acquired location to the MDF 2 over Li_X2.

During the period of active warrant for Immediate Location the LI LCS client may receive and process additional Immediate Location requests from AMDF over the LI_X1.

NOTE:
The LCS Server/GMLC supporting LALS may be optimized to provide the same single location estimation in response to multiple positioning requests arriving in temporal proximity of each other.

The resulting Immediate Location intercept product is delivered over LI_X2 to the MDF2 and propagated to the LEMF over HI2.

7.X.2.2
Periodic Location Provision

The warrant for Periodic Location provision is delivered to LI LCS Client over LI_X1 interface.

During the Periodic Location warrant the LI LCS Client shall produce the LALS Reports with the specified periodicity.

The periodicity shall be controlled by the LI LCS Client. The LI LCS Client shall issue a series of request (see TS 23.502[XX]) or Location Immediate Requests (LIR, see TS 23.271 [XY]) at required time intervals.

The LI LCS Client provides the acquired location reports to the MDF 2 over LI_X2.

The Request for Periodic Location from ADMF to LI LCS Client may be accompanied by a set of parameters defining the time interval for reporting, report periodicity, etc. The description of the service response parameters is provided in clause 7.X.4. The Periodic Location intercept product is delivered over LI_X2 to the MDF 2 and propagated to LEMF over HI2.

7.X.3
Enhanced Location for IRI

7.X.3.1
General

The Enhanced Location for IRI refers to a capability providing LALS based location information when specific user service events related to the target of interception occur. An example of such service events are the events of IMS session initiation and termination.

Figure 7.X.3.1-1 depicts the architecture of Enhanced Location acquisition and delivery for the case when the Location Triggering Function LTF is associated with an IRI POI.
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Figure 7.X.3.1-1: LALS Model for Enhanced Location for IRI (POI/LTF option)

Figure 7.X..3.1-2 depicts the architecture of Enhanced Location acquisition and delivery for the case when the LTF is associated with a MDF 2.
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Figure 7.X.3.1-2: LALS Model for Enhanced Location for IRI (MDF/LTF option)

7.X.3.2
LALS Triggering Function

The LALS Enhanced Location architecture in Figures 7.X.3.1-1 and 7.X.3.1-2 depicts the LALS Triggering Function (LTF). LTF is associated with an IRI POI or with a MDF 2 and is responsible for triggering the LI LCS Client when a specific event related to the target is observed at the IRI POI, or received at the MDF2.

The request for Enhanced Location reporting for IRI is delivered from ADMF to either a  POI over Li_X1 or to a MDF2 over LI_X1 interface along with other parameters of IRI intercept authorization/activation. The POI (s) or the MDF2 then arm the LTF(s).

The POI nodes that may have an associated LTF include AMF, AUSF, P/S-CSCF, PCF, IMS AS, HSS, MME, NSSF, SMF, SMSF, S/GGSN, P/S-GW, UPF, UDM.
The LTF triggers the LI LCS Client over the LALS_T interface.

The LALS intercept product is delivered to MDF2 from the LI LCS client over LI_X2 interface asynchronously with the associated IRI event reports generated by an IRI POI. To enable correlation between the LALS Reports and the associated IRI Events the LTF shall include the Correlation Identifier from the IRI Event, if available, into the LALS_T trigger.

NOTE 1:
The IRI events may contain the location information obtained by other means, e.g. NPLI. The LALS reports are augmenting that information with extra details and accuracy.

The LALS_T interface for the LALS intercept trigger shall adhere to the security requirements outlined in Clause 8.

NOTE 2:
Detailed definition of the LALS_T interface is out of scope of the current specification.
7.X.4
X2-interface for Target Positioning and Enhanced Location

7.X.4.1
General

The following information needs to be transferred from the LI LCS Client to the MDF 2 in order to allow a MDF 2 to perform its functionality:

-
target identity;

-
other target identities, if available;

-
event date/time;

-
target location and extended location parameters, if available;

-
correlation information (in case of Extended Location for IRI reporting);

- 
error code, if the positioning fails.

**** End of all changes ****
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