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1
Introduction
The LPPa transfer model has been discussed at RAN3#66 and at RAN3#66bis but the routing mechanism could not be finalized due to lack of time. For example the Routing ID is still FFS even if it was set to “octet string (4)” in the asn1 and “octet string” in the tabular in order to have asn1 ready CR for the December Plenary.

At RAN3#66bis, Alcatel-Lucent has proposed in Tdoc R3-100217/218/219 to use a routing ID statically mapped to the eSMLC ID to allow a stateless uplink routing in the MME.

After liaising SA2, SA2 has already confirmed this solution for the connectionless case. The CR attached to SA2 liaison already implements this solution for the connectionless case. 

For the connection-oriented case, SA2 conclusion is also to go for this approach in order to have the same solution as connectionless provided that the Session ID can be indicated at the LPP/LPPa level. 

As far as RAN3 is concerned i.e. LPPa, this condition is already met based on the structure of the E-CID Measurement Initiation Request/Response/Measurement report which correlate the various transactions associated with a given location request.

Since SA2 condition is already met for LPPa, we have the green light from SA2 to agree on this approach.

This paper therefore reminds how the solution works and provides the associated CR to finalize this routing model and the corresponding Routing ID encoding. 
2
Description of the LPPa Transfer Model
The LPPa is a protocol between the eSMLC and the eNB. It can carry two types of information:

· Non-UE associated information like update of assistance data e.g. timing offsets between eNBs as agreed last RAN3#65bis,

· UE-associated information like report of measurements e.g. for eNB assisted enhanced cell id methods.

There is no reason that the MME terminates the LPPa protocol. MME is supposed to route only the LPPa messages from eSMLC to eNB and from eNB to eSMLC. 

There is therefore also no reason that the MME be aware of each individual transaction of LPPa, even in connection-oriented mode. 

Each LPPa transaction should instead be identified by a transaction-id allocated at LPPa level by the eSMLC and shared only by the two end-parties of that protocol eSMLC and eNB.
The uniqueness of the transaction between the two end-parties can therefore be ensured by the pair (eSMLC id, transaction id) so that even if two eSMLC nodes give the same transaction id, the unique identification is still there.
Similarly, if the eSMLC needs to maintain a binding of transactions onto correlation id or session id, this can be maintained within the eSMLC without any MME involvement.

2.1
Connectionless Scenarios
Since the MME doesn’t need to identify the transaction at the time it routes the LPPa PDU, it just needs:

· in the downlink to identify the involved eNB in order to send the LPPa PDU to the right eNB,

· in the uplink to identify the eSMLC in order to route the LPPa PDU to the right eSMLC node because several transactions may be ongoing at the same time (potentially from different eSMLC nodes).

Therefore, the following model fulfils the routing requirement of the MME in the connectionless case:
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For the uplink routing, the eSMLC or an equivalent 2-bytes Routing ID may be used over S1. Thereby the MME remains fully stateless and only needs a static small mapping table eSMLC id- Routing Id.
2.2
Connection-Oriented Scenarios

Since the MME doesn’t need to identify the transaction at the time it routes the LPPa PDU, it just needs:

· in the downlink to identify the involved UE in order to send the LPPa PDU to the right eNB and over the right UE association ,
· in the uplink to identify the eSMLC in order to route the LPPa PDU to the right eSMLC node because several transactions may be ongoing at the same time (potentially from different eSMLC nodes).

The LPPa transaction (and transaction id) is only visible at LPPa level.
Control Plane Case
In the Control Plane scenarios, the MME has originally received a Location Request from the Client. A Correlation Id has thus been created for the UE by the MME which is used as an identity for the UE when sending the LCS AP Location Request over SLs to the eSMLC. 
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Further on, this same Correlation Id is further sent by the eSMLC to identify the UE to the MME in the LPPa PDU Transfer Request. The correlation Id allows the MME to infer what is the involved UE and derive the associated S1AP UE ID to be used over S1 in the LPPa Transfer DL message. The MME can further include in this S1 DL message a Routing ID which identifies the originating eSMLC for the purpose of the routing of the subsequent UL LPPa Transfer response message (like for connectionless).
Therefore, the following model fulfils the routing requirement of the MME in the connection-oriented Control Plane case:
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For the uplink routing, the eNB simply copy/paste the received DL Routing Id into the UL LPPa Transfer message over S1. This further allows the MME to retrieve the destination eSMLC by a mere static routing table. The MME is thus kept fully stateless in the UL routing process. Moreover, since the Routing Id only serves as identification of the eSMLC, the same 2-bytes Octet String used for the connectionless case can simply be reused and also the same small routing table. 

User Plane case

SA2 has recently decided that this case is not applicable in release 9. This case is however envisioned in the next release and therefore analysed in section 3 below for future-proofness and forward compatibility.
3
Description of the next LPPa Transfer Model
The Rel-9 solution should be future-proof and not lead to non-backwards compatible change in rel-10. In the next release, it is envisioned to support the eNB-assisted Enhanced Cell Id method over the User Plane. This method was initially planned to be supported in rel9 but has just been descoped by SA2. The need to support that method arises at some point of time because UE-assisted Enhanced Cell Id will not always be sufficient, for example eNB has some specific measurements such as AoA that will be useful. The specificity to support that new method is that it is an example of User Plane Connection-Oriented method for which no Correlation Id over SLs will be available as explained here-after:

User Plane case Connection-Oriented Scenario (e.g. eNB-assisted Enhanced Cell-Id)
The “eNB-assisted Enhanced Cell Id originated from SUPL” scenario requires UE-specific measurements to be transferred over LPPa. In this scenario there is no Correlation Id created beforehand as in the Control Plane Connection-oriented case presented in section 2 above for release 9: the SLP will receive the MS Id from the UE in the Location Request over MLP as defined in the OMA-TS-MLP specification:

x.x.x

msid

	Description:

	This element represents an identifier of a mobile subscriber

	Type:
	Element

	Format:
	Char string

	Defined values:
	

	Default value:
	

	Example:
	<msid>460703057640</msid>

	Note:
	When appropriate the MSID type format SHOULD confirm to the full standardised international representation of the MSID type, without any additional unspecified characters or spaces. As an example the GSM/3GPP identifiers SHOULD conform to 3GPP [23.003] 


For LTE access, the identifier will follow 23.003 and be IMSI.
Then the SLP will provide this identifier to the eSMLC over the proprietary interface defined in Annex B of 36305:
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Further on, this same IMSI will be the only means available in the eSMLC to identify the UE to the MME over SLs for the LPPa PDU Transfer Request as shown above. Therefore, the following new routing model would prevail in next release for this connection-oriented SUPL case:
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As shown above, the 2-bytes stateless Routing Id used over S1 will also work in that new scenario and therefore is a future-proof solution. Using the Correlation Id instead over S1 would entail unnecessary problems or complexity in next release because not necessarily available.

4
Conclusion
This paper has reminded the simple routing model based on a 2-bytes Routing Id for the transfer of LPPa PDUs over S1 via the MME already advised by SA2. In this model the 2-bytes Routing Id serves only as a mere identification of the eSMLC node which is kept in the MME by a small static table. 

Compared to a model based on using a Correlation Id over S1, this model is simpler because:

· it leaves the MME fully stateless in the UL routing, MME doesn’t need to fetch the UE context at every LCS transaction,
· because of that it is more scalable with the number of transactions,

· it is complete and works for both all connectionless and connection-oriented release 9 cases as shown in section 2 whereas there is no Correlation Id in connectionless cases,

· it is ready to work as is for the future SUPL Connection-oriented scenarios as shown in section 3 (such as future eNB-assisted Enhanced Cell Id methods). 

For all those reasons, we propose to finalize the LPPa PDU transfer by agreeing on this simple solution already advised by SA2 and the corresponding CR in tdoc R3-100980 (on stage 2 TS36.305) and R3-100981/2 (on stage 3 TS36.413).

Tdoc R3-100982 compared to R3-100981 presents a different flavour to align with 29171 as Integer (0..255).
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