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1. Introduction
This document clarifies the necessary identification and the possible routing option for LPP and LPPa message transport via the relevant interfaces (Uu, S1 and SLs).
2. Standardisation status on identification issue
Location Session 

According to [1], “A location session is invoked by the MME in order to obtain the location of the UE or perform some other location related service such as transferring assistance data to the UE”

Correlation ID

According to [2], “Correlation ID” is an identifier assigned by the MME to identify a location session in E-UTRAN and should be unique for all concurrently active location session in particular MME.” 
Correlation ID is conveyed from MME to E-SMLC in LCS-AP Location Request message. The same Correlation ID is included in LCS-AP Location Response message and all other LCS-AP procedures that correspond to the same location session.

There is an ongoing discussion in SA2 whether the Correlation ID it self is enough or in addition to that a session identifier is needed.
In this document, the Correlation ID is assumed to be able to uniquely identify E-SMLC within the PLMN.
LPP Session and LPP Transaction
According to [3], “A single LPP session is used to support a single location request (e.g. for a single MT-LR, MO-LR or NI-LR). Multiple LPP sessions can be used between the same endpoints to support multiple different location requests (as required by [3]).  Each LPP session comprises one or more LPP transactions which each perform a single activity, and which in turn comprise one or more procedures.”
LPP Transaction ID

LPP Transaction ID is the identifier for each LPP transaction that comprised an LPP session.
3. Discussion 1: Location Session, LPP Session, and Transaction ID management
From [1,2,3], since a single LPP session is used to support a single location request, we can say that 
“For every location session exists one LPP session” or 
“One Location Session instigated by the MME is translated to one LPP Session between E-SMLC and UE. 
This is illustrated in figure1.
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Figure1: Correlation ID, Location Session and LPP Session

Proposal 1:

Confirm whether the following understanding is correct

““One Location Session instigated by the MME is translated to one LPP Session between E-SMLC and UE.”
4. Discussion 2: Location Session, LPP Session, and Transaction ID management
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Figure 2: 1 UE has several Location Sessions which are all processed by 1 E-SMLC scenario
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Figure 3: 1 UE has several Location Sessions which each of them is processed by different E-SMLC scenario
Figure 2 and 3 illustrate the scenario where a UE can have several location sessions with one E-SMLC or with different E-SMLC. 
Hence, with the following understanding:

· a UE can have multiple location sessions, where each location session is created with different E-SMLC, and

· For each location session exists one LPP Session; and

· One LPP Session can comprise one or more LPP transactions
the UE and E-SMLC should be able to coordinate which transaction created for which LPP Session. 
One of the impact if UE and E-SMLC can not coordinate/identify which transaction belongs to which LPP Session is shown in figure 3 where the both E-SMLC assigns the same Transaction ID#110 for different LPP session. In this case the since the UE can not differentiate which transaction is for which LPP Session, the UE can not processes the LPP message correctly.

In order coordinate which transaction goes to which LPP Session, an identification, which uniquely identifies a session of a UE within an E-SMLC, and also between one E-SMLC with another, is necessary.
One solution for this is:
- to create an “LPP Session ID” which uniquely define a session of a UE within one E-SMLC
- to use E-SMLC ID to differentiate one E-SMLC with another within the PLMN

Note that E-SMLC ID can be included in “LPP Session ID” depends on how LPP Session ID is defined.
Proposal 2-1:
To define an “LPP Session ID”, which uniquely identify the LPP session of a UE within a E-SMLC.
Proposal 2-2:
To include “E-SMLC ID” together with “LPP Session ID” within each LPP messages to enable UE to differentiate which session is coming from which E-SMLC.
Correlation ID and LPP Session ID

Since a Correlation ID identifies a Location Session, which is translated into an LPP Session identified by LPP Session ID, the relation between Correlation ID and LPP Session ID should be discussed.

One thing to bear in mind is that, LPP Session ID is identification in LPP layer, and Correlation ID is identification in LCS-AP layer. Hence, E-SMLC can assign LPP Session ID independently, but it should manage the mapping between LPP Session ID and Correlation ID.
Proposal 2-3:
The mapping between “LPP Session ID” and “Correlation ID” should be managed in the E-SLMC.

5. Discussion 3: Problem with routing and identification of LPP message
Table 1 shows the interfaces, procedures, and UE identification used for transporting LPP message from/to UE to/from E-SMLC. For S1 and RRC, the transport and identification available in Rel.8 are re-used.
Table1: Interfaces and Procedures for LPP message transport
	No.
	Interface as transport
	Procedure (message)
	UE identification for routing

	1
	SLs
	CONNECTION ORIENTED INFORMATION TRANSFER
	To be discussed.
ID that can be used is
- Correlation ID

	2
	NAS
	NAS LCS
	-

	3
	S1
	DOWNLINK/UPLINK NAS TRANSPORT
	eNB/MME S1AP UE ID

	4
	Uu
	RRC DL/UL Information Transfer
	C-RNTI
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Figure 4: LPP Session#1 and #2 are terminated in the same E-SMLC
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Figure 5: LPP Session #1 and #2 are terminated in different E-SMLC

Figure 4 describes the case where Location Session#1 and #2 are terminated in the same E-SMLC and Figure 5 describes the case where Location Session#1 and #2 are terminated in the different E-SMLC.
From figure 5 we can see that unlike RRC (using C-RNTI) and S1 (using eNB/MME S1AP UE ID) which has 1-to-1 mapping, S1 and SLs does not. In other word, one eNB/MME S1AP UE ID is mapped to several Correlation IDs. This situation causes UL routing problem such that the MME does not know to which E-SMLC it has to send the LPP PDU within NAS message.  
To overcome the problem, the following 3 alternatives are analysed.
Alternative1: Defining (E-SMLC, MME) LCSAP UE ID in SLs

As illustrated in figure A1-1 in Annex1, defining LCS-AP UE ID in SLs does not solve the abovementioned problem. The (eNB, MME) S1AP UE ID can not uniquely map to the correlation ID, hence UL routing can not be performed.
Alternative2: Transferring Correlation ID in the transport layer

Here, Correlation ID is assumed to be able to uniquely identify E-SMLC within the PLMN. As illustrated in figure A2-2 in Annex1, in this alternative the Correlation ID is included in the transport layer in the NAS Header.

Alternative3: MME sniffing the E-SMLC ID within the LPP PDU

As illustrated in figure A1-3 in Annex1, in this alternative, E-SMLC ID needs to be included in the LPP PDU and the MME sniffs the E-SMLC ID inside the LPP PDU for UL routing. 
Table 2 shows the comparison for the 3 alternatives.

	No.
	Comparison Item
	Alternative 1: 
Defining LCSAP UE ID
	Alternative 2:
Transferring “Correlation ID” in the transport
	Alternative3:
MME sniffing E-SMLC ID within the LPP PDU

	1. 
	Validity as problem solver
	NOT VALID
	VALID
	VALID

	2.
	Overhead 
	-
	Big Overhead
	Small Overhead



	3. 
	LCS architecture perspective
	-
	No violation
	Violates the LPP termination


From overhead perspective, alternative2 may be worse than alternative 3, but from LCS architecture perspective it is better than alternative 3 which violate the LCS architecture principle of LPP termination. Hence, it may be the only option on the table.
This issue may be under SA2/CT4 matter, but we think RAN2 should also discuss this and indicates their preference to SA2/CT4.
Proposal 3: 
RAN2 should discuss the LPP message routing mechanism and adopt alt.2 (inclusion Correlation ID in the transport in the NAS header).

6. Discussion 4: LPPa message transport and routing
In the last RAN3 meeting, it was identified that both UE-associated signalling and non-UE associated signalling will likely to exist in for LPPa case.
Focusing on UE associated signalling, similar with LPP discussion, LPPa has to support the following scenarios, as illustrated in figure 6 and 7.
- Scenario1: one UE has several Location Sessions with one E-SMLC
- Scenario2: one UE has several Location Sessions where each Location Session is associated with different E-SMLCs.
Furthermore, table 3 shows the interfaces, procedures, and UE identification used for transporting LPP message from/to UE to/from E-SMLC. For S1 and RRC, the transport and identification available in Rel.8 are re-used.
Table3: Interfaces and Procedures for LPP message transport

	No.
	Interface as transport
	Procedure (message)
	UE identification for routing

	1
	SLs
	CONNECTION ORIENTED INFORMATION TRANSFER
	To be discussed
ID that can be used is
- Correlation ID

	3
	S1
	Location Reporting procedure or Newly Defined LPPa transport procedure
	eNB/MME S1AP UE ID
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Figure 6 Location Session#1 and #2 for the same UE are terminated in the same E-SMLC
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Figure 7: Location Session#1 and #2 for the same UE are terminated in the different E-SMLC 
From figure 7 we can see that S1 (using eNB/MME S1AP UE ID) and Correlation ID in SLs does not have a 1-to-1 mapping. In other word, one eNB/MME S1AP UE ID is mapped to several Correlation IDs. This situation causes UL routing problem such that the MME does not know to which E-SMLC it has to send the LPPa message.  
To overcome the problem, the following 3 alternatives are analysed.

Alternative1: Defining (E-SMLC, MME) LCSAP UE ID in SLs


As illustrated in figure A2-1 in Annex2, defining LCS-AP UE ID in SLs does not solve the abovementioned problem. The S1AP UE ID can not be uniquely mapped to the correlation ID; hence UL routing can not be performed.
Alternative2: Transferring Correlation ID in the transport layer


Here, Correlation ID is assumed to be able to uniquely identify E-SMLC within the PLMN. As illustrated in figure A2-2 in Annex2, in this alternative the Correlation ID is included in the transport layer as S1AP IE.

Alternative3: MME sniffing the E-SMLC ID within the LPP PDU


As illustrated in figure A2-3 in Annex2, in this alternative, E-SMLC ID needs to be included in the LPP PDU and the MME sniffs the E-SMLC ID inside the LPPa message for UL routing. 

Table 1 shows the comparison for the 3 alternatives.

	No.
	Comparison Item
	Alternative 1: 
Defining LCSAP UE ID
	Alternative 2:
Transferring “Correlation ID” in the transport
	Alternative3:
MME sniffing E-SMLC ID within the LPP PDU

	1. 
	Validity as problem solver
	NOT VALID
	VALID
	VALID

	2.
	Overhead 
	-
	Big Overhead
	Small Overhead



	3. 
	LCS architecture perspective
	-
	No violation
	Violates the LPPa termination


From overhead perspective, alternative2 may be worse than alternative 3, but from LCS architecture perspective it is better than alternative 3 which violate the LCS architecture principle of LPPa termination. Hence, it may be the only option on the table.

Proposal 4: 
RAN3 should discuss the LPPa message routing mechanism, and decide to adopt alt.2 (inclusion of Correlation ID as an S1AP IE).
7. Summary and proposal
The necessary identification and the possible routing option for LPP and LPPa message transport via the relevant interfaces (Uu, S1 and SLs) was analysed.
For RAN2, the following are proposed:

Proposal 1:

To Confirm whether the following understanding is correct:
“One Location Session instigated by the MME is translated to one LPP Session between E-SMLC and UE.”
Proposal 2-1:
To define an “LPP Session ID”, which uniquely identify the LPP session of a UE within a E-SMLC.
Proposal 2-2:
To include “E-SMLC ID” together with “LPP Session ID” within each LPP messages to enable UE to differentiate which session is coming from which E-SMLC.
Note that E-SMLC ID can be included in “LPP Session ID” depends on how LPP Session ID is defined.
Proposal 2-3:
The mapping between “LPP Session ID” and “Correlation ID” should be managed in the E-SLMC.

Proposal 3: 
RAN2 should discuss the LPP message routing mechanism and adopt alt.2 (inclusion Correlation ID in the transport).

For RAN3, the following is proposed:

Proposal 4: 
RAN3 should discuss the LPPa message routing mechanism, and decide to adopt alt.2 (inclusion of Correlation ID as an S1AP IE).
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ANNEX1: LPP message routing alternatives 
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Figure A1-1: Alt.1: Defining LCSAP UE ID in SLs
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Figure A1-2: Alt.2: Transferring Correlation ID in the transport layer
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Figure A1-2: Alt.3 MME sniffing the E-SMLC ID within LPP-PDU
ANNEX2: LPPa message routing alternatives
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Figure A2-1: Alt.1: Defining LCSAP UE ID in SLs
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Figure A2-2: Alt.2: Transferring Correlation ID in the transport layer (as S1AP IE)
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Figure A2-3: Alt.3: MME sniffing E-SMLC ID within LPPa PDU
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