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Abstract of the contribution: This paper discusses a few alternatives in providing the stage 2 descriptions for the LI in VPLMN with home routed roaming architecture. An alternate to the CRs and two additional options are considered. 
DISCUSSION
The text for LI in VPLMN with home routed roaming architecture is provided in 3 parts: 
· A clause that provides the common aspects that would generally apply to S8HR LI and N9HR LI. 

· A clause that provides the descriptions of S8HR LI. 

· A clause that provides the descriptions of N9HR LI. 

The current TS 33.127 has a diagram and some text in the clause 7.4.7.4 describing the common aspect of the LI in VPLMN. There are sub-clauses within 7.4.7.4 that are supposed to be common to N9HR LI and S8HR LI. The sub-clauses in 7.4.7.4 are: 

7.4.7.4.1
Background

7.4.7.4.2
LI architecture

7.4.7.4.3
Target identifiers

7.4.7.4.4
Target identification

7.4.7.4.5
IRI events

7.4.7.4.6
IRI parameters

7.4.7.4.7
CC intercept trigger

7.4.7.4.8
CC parameters

7.4.7.4.9
Correlation of xCC and xIRI. 

Recommended approach

The CRs submitted through contributions S3i200003, S3i200004 and S3i200005 provides the updates in the following fashion: 

S3i200003: 

· Modifies the figure in 7.4.7.4-1 with the new interface names: (LI_X2_lite, LI_X3_Lite, LI_T1, LI_T3). 

Initially crafted diagram:
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Recommended diagram in S3i200003 (CR 0057)
Based on an off-line discussion between NTAC, AT&T and Ericsson, an alternate to the above was crafted and included in the CR 0057. The alternate one is shown below: 
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In the above, LMISF-S provides the IMS signalling related state functions, receives IMS signalling related packets (User Plane) from the BBIFF-U, examines the messages for IMS target interception purpose, generates the xIRI and triggers the BBIFF-C for the IMS CC interception. Also, LMISF-S receives the UE location information from the BBIFF-C. 

The LMISF-M provides the media related IMS functions and it receives the IMS media related packets (User Plane) from the BBIFF-U, generates the xCC. 

· Three new sub-clauses: 
· LI specific functions and interfaces: to describe the interfaces and the new I functions
· LI process: generic aspects of the LI Process with the mention of interface names as appropriate 

· Target UE Mobility: generis aspects of LI implications due to target’s mobility.

Generalized terms such IMS signalling channel, IMS media channel, packet data connection are used within the descriptions. That is because different terms are used in EPS and 5GS.   
S3i200004:

· New CR for S8HR LI. 

· Modelled on the common part descriptions of clause 7.4.7.4. 

· No separate diagram. Descriptions highlight the S8HR LI specifics using the common descriptions. 

· Subclauses: 

· Background

· LI architecture

· LI process

· CC intercept trigger

· Target’s mobility

· The text in each of the above clauses are short and focus on the specifics to S8HR as compared to the descriptions in the common part.  For example, use of the term Bearer, QCI values etc. 
Similar to the EPC clause, a disclaimer is given to say that the S8HR LI can be realized as per TS 33.107/TS 33.108 or per the present document. The main difference is in the interface names and the fact those internal interfaces are not standardized in TS 33.107/TS 33.108. 

S3i200005:

· New CR for N9HR LI. 

· Modelled on the common part descriptions of clause 7.4.7.4. 

· No separate diagram. Descriptions highlight the N9HR LI specifics using the common descriptions. 

· Subclauses: 

· Background

· LI architecture

· LI process

· CC intercept trigger

· Target’s mobility

· The text in each of the above clauses are short and focus on the specifics to N9HR as compared to the descriptions in the common part.  For example, use of the term PDU session, 5QI values, QFI, QoS Flow etc. 

Alternative approaches

Several alternative approaches are considered for the common part as well as S8HR LI and N9HR LI.  

NOTE: 
Separate CRs were created for each of the alternative options described below, however, those documents were to the 3GPP website, mainly because as an off-line discussion between NTAC, AT&T and Ericsson preferred the diagram shown in S3i200003. Therefore, the following discussion is given  just for information to let everyone know that such alternatives were thought out. 

Alternative to the recommended approach
The first alternative is very similar to the S3i200003, however, using the interface names  LI_Xia, LI_Xib, LI_BBI as in the current diagram of the baseline. Here too, the figure is modified, however just to show the bi-directional aspect of LI_Xib. 
The idea behind this approach is that this aligns more closely to architecture described in TS 33.107.  However, LI_BBI is not used in TS 33.107, instead, there the trigger is based on the in-band trigger Sxa’. When SGW-C and SGW-U are in a combined form, such an interface is not required anyway. 

The following diagram is used in this approach: 
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Other than the use of a different figure and interface names, the rest of the changes are exactly as in S3i200003. The decomposition of LMISF into LMISF-S and LMISF-M is another sub-alternative here, as shown below: 
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No equivalent of S3i200004 and S3i200005 are required as the descriptions in those respective clauses have carefully avoided the use interface names as they refer to the common part. 

Option 1
The common part is using the diagram as in the recommended approach. However, here no three sub-clauses are added. The descriptions to the interfaces and the LI functions are given just below the figure. 

The S8HR LI and N8HR LI related clauses use a separate own diagrams and the descriptions are self-contained with the mention of the interface names. 

The following diagrams are used in S8HR LI and N9HR LI:

	
[image: image5.emf]LEMF

MDF2

MDF3

LIPF

LICF

LEA

LI_HI3

LI_X1 LI_X1

LI-HI1

LI_MDF

LI_ADMF

MDF

ADMF

LI_HI2

LI_X3

LI_X1

LI_T3

BBIFF-U

BBIFF-C

LI_X2

BBIFF-C

LI_T1

LI_X1 

LI_X1 

(management)

SGW-U

LI_X2_lite

LI_X3_lite

LMISF

LI Mirrored 

IMS Signaling Function

(LMISF-S)

LI Mirrored 

IMS Media Function

(LMISF-M)

SGW-C



	
[image: image6.emf]LEMF

MDF2

MDF3

LIPF

LICF

LEA

LI_HI3

LI_X1 LI_X1

LI-HI1

LI_MDF

LI_ADMF

MDF

ADMF

LI_HI2

LI_X3

LI_X1

LI_T3

BBIFF-U

BBIFF-C

LI_X2

BBIFF-C

LI_T1

LI_X1 

LI_X1 

(management)

UPF

LI_X2_lite

LI_X3_lite

LMISF

LI Mirrored 

IMS Signaling Function

(LMISF-S)

LI Mirrored 

IMS Media Function

(LMISF-M)

SMF




The details present in the common part (i.e. the details in sub-clauses 7.4.7.3 to 7.4.7.9) that are applicable to S8HR LI and N9HR LI are not repeated. A disclaimer is given in the S8HR part to say that the realization of S8HR LI can be done as per TS 33.107/TS 33.108 or per the present document. 
Option 2
The common part is using the diagram as in the alternative approach. However, here no three sub-clauses are added. The descriptions to the interfaces and the LI functions are given just below the figure. 

As with option 1, the S8HR LI and N8HR LI  related clauses use a separate own diagrams and the descriptions are self-contained with the mention of the interface names. 

The following diagrams are used in S8HR LI and N9HR LI:
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The decomposed LMISF is also possible here as shown below: 
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The details present in the common part (i.e. the details in sub-clauses 7.4.7.3 to 7.4.7.9) that are applicable to S8HR LI and N9HR LI are not repeated. A disclaimer is given in the S8HR part to say that the realization of S8HR LI can be done as per TS 33.107/TS 33.108 or per the present document. 

SUMMARY

The following table summarizes the options: 

	Alternatives
	Common Part
	S8HR
	N9HR

	Recommended:  Three CRs
	· The interface names used: LI_X2_lite, LI_X3_Lite, LI_T1, LI_T3. 

· Diagram is changed. 
· LMISF is decomposed with the embedded functions: LMISF-S and LMISF-M. The interface between the two is not defined. 
· More generic text with new sub-clauses for: 

· LI specific functions

· The Process

· Target mobility handling

Document: S3i200003
	· No separate diagram

· No mention of interface names

· Referred to the common part for architecture, LI process, target mobility with specifics identified.

Document: S3i200004.
	· No separate diagram

· No mention of interface names

· Referred to the common part for architecture, LI process, target mobility with specifics identified.

Document: S3i200005. 



	Alternative to recommended: 

 (same as the recommended approach, except different interface names are used)
	· The interface names used: LI_Xia, LI_Xib, LI_BBI. 

· Diagram is changed to show the bi-directional aspect of LI_Xib. 
· Decomposed LMISF can still be an option. 
· More generic text with new sub-clauses for: 

· LI specific functions

· The Process

· Target mobility handling

 
	· No separate diagram

· No mention of interface names

· Referred to the common part for architecture, LI process, target mobility with specifics identified.

  
	· No separate diagram

· No mention of interface names

· Referred to the common part for architecture, LI process, target mobility with specifics identified.

 

	Option 1 (diagram-wise, more aligned to the recommended approach)

  
	· The interface names used: same as recommended approach
· (LI_X2_lite, LI_X3_lite, LI_T1, LI_T3).
· Diagram is changed. 
· LMISF is decomposed with the embedded functions: LMISF-S and LMISF-M. The interface between the two is not defined
· Limited text addition in the generic clause

 
	· Separate diagram

· Interface names are mentioned

· Detailed descriptions as applicable to S8HR LI. 

· In other words, S8HR LI clause can be viewed as self-contained. 
 
	· Separate diagram

· Interface names are mentioned

· Detailed descriptions as applicable to N9HR LI
· In other words, N9HR LI clause can be viewed as self-contained. 
 

	Option 2 (in this discussion paper with three embedded CR type documents)

  
	· The interface names used: same as alternative to recommended approach (LI_Xia, LI_Xib, LI_BBI).
· Diagram is changed.
· Decomposed LMISF can still be an option. 
· Limited text addition in the generic clause

 
	· Separate diagram

· Interface names are mentioned

· Detailed descriptions as applicable to S8HR LI. 

· In other words, S8HR LI clause can be viewed as self-contained. 
 
	· Separate diagram

· Interface names are mentioned

· Detailed descriptions as applicable to N9HR LI
· In other words, N9HR LI clause can be viewed as self-contained. 
 


Final summary
· Recommended approach: Use LI_X2_lite etc. Decomposed LMISF.  Expanded common clause, condensed N9HR and S8HR. Makes it easier to borrow SMF/UPF LI functions.  

· Alternative to the recommended approach: same as recommended approach, except use LI_Xia etc.  

· Option 1: LI_X2_lite etc. Self-contained N9HR and S8HR. Lot of repeated text. 
· Option 2: same as option 1, except use LI_Xia etc.   Lot of repeated text. 
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