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Abstract of the contribution: This paper describes the issues in existing ULI reporting for session termination and bearer release scenarios, and proposes the changes to stage 2 and related stage 3, RAN specifications.   
1. Discussion
In operator networks, User Location Information (ULI) is used for multiple purposes, such as, billing, service authorization, law enforcement, network performance monitoring and trouble shooting in response to customer problems, etc.  In last decades the industry has worked in standards and deployment for 2G/3G networks to get all required information including location information in CS CDRs, to meet all the business requirements.  
For VoLTE implementation, CDRs generated from EPC nodes and AF will be used as a piece of critical information to satisfy these business requirements.  With R11 ULI reporting (NetLoc) work, ULI reporting has been defined for scenarios in stage2, 3 and RAN specifications. In our study, however, we found that there are 2 issues in the specifications where ULI reporting is insufficient:

1. Per existing specifications, the MME only gets the ECGI/TAI from the eNB at ERAB establishment,  bearer modifications and UE intiated detach, but the eNB does not provide the ECGI/TAI with network initiated bearer release and UE context release, which could be the scenarios when the ERAB is dropped e.g. due to RF conditions or when the UE is detached.

2. Per E-RAB Cause is sent in ERAB Release Indication and response messages over S1.  However RAN and NAS causes are not forwarded to the SGW and PGW on S11, nor provided by the PGW to PCRF. 

Due to these gaps, the CDR from EPC nodes and AF will not have sufficient information for network performance monitoring and trouble shooting in real time or post processing fashion.  If an operator wants to get necessary information to satisfy these business requirements, it will have to run post processing to correlate various records, traces, CDRs etc. from multiple RAN and core network nodes, which will require huge processing power and result in longer processing time. This is deemed not meeting service requirements.

This paper proposes the improvement for stage 2 specifications in existing message flows in the R11 NetLoc scope.  
The proposed changes for TS 23.401:

· eNB provide the ECGI+TAI in UE Context Release Request/Complete and Deactivate Bearer Indication/Response messages.
· A “RAN/NAS Release Cause”, which indicates AS and/or NAS release causes, is added to Session Deletion Request and Delete Bearer Command/Response, and is provided by the MME to S-GW. It is transmitted transparently by the SGW to the PGW in existing message flows, and from the PDN GW to PCRF with ULI reporting.
The proposed changes for TS 23.203:

When the ANI trigger is registered by an AF, RAN/NAS Release Cause code is reported with ULI from PCEF to PCRF and the AF when they are available for bearer release and session termination scenarios.
Please see the companion CRs for details. 
2. Proposal
It is proposed to agree on the above principles and to approve the companion CRs for this ULI improvement, so that the necessary ULI reporting is available for operators’ effort in providing high quality VoLTE service.   

Note: with these stage 2 changes, the update to related stage 3 and RAN specifications for this improvement is needed (see attached white paper for illustrated changes in RAN3 and CT specs).   
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