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1.
Introduction
In this contribution we address the issue on LPP location session handling that we observed during testing. To fix this issue from Rel-9 onwards we are proposing a potential workaround. Furthermore, to fix this issue in a future-proof manner we are addressing potential solutions which could be considered for Rel-13.
2.
Discussion
2.1
Issue on LPP location session handling
The LPP specification [1] supports the establishment of multiple parallel location sessions. In order to distinguish the different location sessions a session identifier (aka Routing identifier) of length of 32 bits is used for the message exchange between location server, i.e. E-SMLC (Enhanced Serving Mobile Location Centre) or SUPL server (Secure User Plane Location server) and UE. Figure 1 below shows an exemplary LPP PDU transfer between E-SMLC and UE as described in [2] in case of a C-plane session handling. Referring to the shown message flow the session identifier is sent on NAS level and not within LPP, i.e. whenever the MME receives from the E-SMLC an LCS-AP PDU carrying an LPP PDU (Step 1), the MME includes a Routing identifier which is associated with the location session between the MME and E-SMLC, and the LPP PDU in the NAS Transport Message and then forwards the NAS Transport Message to the serving eNB in an S1AP Downlink NAS Transport message (Step 3). The eNB forwards the NAS Transport Message to the UE in an RRC DL Information Transfer message (Step 4).
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Figure 1: Exemplary LPP PDU transfer between E-SMLC and UE (network-triggered case) [2]
In theory, 232 different sessions could be active at the same, but practically no UE would be able to store the contexts of 232 sessions due to memory constraints. Hence, in practice the maximum number of parallel sessions that a UE can support is much lower than 232, e.g. 6-10 parallel sessions are reasonable numbers which require a memory size of around 2 kByte. However, the maximum number of parallel sessions to be supported by a UE has not been specified in the 3GPP specifications and left to UE implementation. 
Due to this we observed the issue during testing where the test equipment used to initiate the establishment of many sessions before previous ones are terminated (in accordance with LPP specification the UE is allowed to terminate a session if it is inactive for 10 minutes). As a result, the maximum number of sessions supported by the UE was reached quickly and the UE was not able to establish the new sessions, so that in the end the test cases failed. Furthermore, there are currently no appropriate means specified in the specifications which allows the UE to report such situation when it happened to the location server. Therefore, we think that the issue observed during testing represents a gap in the specifications that needs to be solved. To fix this issue from Rel-9 onwards we identified a potential workaround and propose the following solution 1:
Solution 1: If the maximum number of sessions that a UE supports is reached and a new session is initiated by the location server, then the UE is allowed to drop an inactive session, e.g. the “oldest” inactive session, even if the 10 minutes inactivity time for that session has not elapsed and as long as it is not related to an emergency call. 
The proposed solution 1 has the advantage of no interaction between the UE and the location server over the air. Furthermore, the solution can be easily captured in the LPP specification by adding a corresponding note regarding the allowed UE behavior.

Proposal 1: RAN2 is asked to discuss the proposed solution 1 to fix the issue on LPP location session handling from Rel-9 onwards.
2.2
Enhancements to LPP location session handling
Although the proposed solution 1 is doable we think that the issue on LPP location session handling should be better fixed in a future-proof manner in order to prevent this issue to occur and to provide an indication to the location server when this issue occurred resp.
Potential solutions which could be considered for Rel-13 include:
· The LPP ProvideCapabilities message could be enhanced by adding a new capability field indicating the maximum number of sessions that a UE supports. UE may set this new field when sending an unsolicited ProvideCapabilities message or if requested by the location server.

· A new LPP message could be introduced with which the location server can terminate a session explicitly by indicating the concerned session identifier.

· A new error cause could be introduced with which the UE can indicate to the location server when the maximum number of sessions, supported by the UE, is already reached and a new session is initiated by the location server. This new UE error cause is targeting the scenario when both user-plane and control-plane sessions are established. Since control-plane (managed by E-SMLC) and user-plane (managed by SUPL server) sessions go in parallel and each of the servers are only aware of its own sessions, it can happen that the total number of ongoing sessions at the UE reaches the maximum number of supported sessions without the awareness of each individual server. 

In view of the potential solutions addressed above we propose:
Proposal 2: RAN2 is asked to discuss the potential solutions to fix the issue on LPP location session handling in a future-proof manner.
3.
Summary
In this contribution we addressed the issue on LPP location session handling that we observed during testing. To fix this issue from Rel-9 onwards the solution 1 was proposed as potential workaround:

Solution 1: If the maximum number of sessions that a UE supports is reached and a new session is initiated by the location server, then the UE is allowed to drop an inactive session, e.g. the “oldest” inactive session, even if the 10 minutes inactivity time for that session has not elapsed and as long as it is not related to an emergency call. 
Proposal 1: RAN2 is asked to discuss the proposed solution 1 to fix the issue on LPP location session handling from Rel-9 onwards.

Furthermore, to fix this issue in a future-proof manner we addressed potential solutions which could be considered for Rel-13 and made the following proposal:
Proposal 2: RAN2 is asked to discuss the potential solutions to fix the issue on LPP location session handling in a future-proof manner.
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