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Abstract of the contribution: When an ERAB or a data session is dropped, an operator may need to get the most up-to-date ULI information as well as detailed RAN and/or NAS cause codes information from the access network to be included in the S-GW and PDN GW CDRs for call performance analysis, User QoE analysis and proper billing reconciliation. Also, for IMS sessions, the operator may need to get the above information available at P-CSCF. It is proposed to correct an issue in Rel-11 and simplify ULI reporting in order to force implementing all NETLOC features and to make RAN/NAS causes introduction more consistent in Rel-12.
Discussion
When an ERAB or a data session is dropped, an operator may need to get the most up-to-date ULI information as well as detailed RAN and/or NAS cause codes information from the access network to be included in the S-GW and PDN GW CDRs for call performance analysis, User QoE analysis and proper billing reconciliation. Also, for IMS sessions, the operator may need to get the above information available at P-CSCF.

When analyzing MME initiated bearer deactivation in TS 23.401, one can see that in Release 10, there was only one IPCAN Session Modification exchange between PGW and PCRF.  In Release 11, due to the introduction of NETLOC, an additional IPCAN Session Modification has been added to convey the ULI and UE Time Zone to PCRF because Delete Bearer Command and Release Access Bearer Request messages currently don’t contain ULI and UE Time Zone. This requires significant PCRF and PGW state machine changes (PGW and PCRF have to keep their connection alive, and PCRF has to wait for PGW before replying to the AF). 

Below is an excerpt from clause 5.4.4.2 "MME Initiated Dedicated Bearer Deactivation" where the text underlined was added in Rel-11 for NETLOC (also, one can notice an error as the added sentence in step 8 should be after step 9...):  
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Figure 5.4.4.2-1: MME initiated Dedicated Bearer Deactivation

NOTE:
For a PMIP-based S5/S8, procedure steps (A) and steps (B) are defined in TS 23.402 [2]. Steps 3, 4, 5 and 9 concern GTP based S5/S8

0.
Radio bearers for the UE in the ECM-CONNECTED state may be released due to local reasons (e.g. abnormal resource limitation or radio conditions do not allow the eNodeB to maintain all the allocated GBR bearers: it is not expected that non-GBR bearers are released by the eNodeB unless caused by error situations). The UE deletes the bearer contexts related to the released radio bearers.

1.
When the eNodeB releases radio bearers in step 0, it sends an indication of bearer release to the MME. This indication may be e.g. the Bearer Release Request (EPS Bearer Identity) message to the MME, or alternatively Initial Context Setup Complete, Handover Request Ack and UE Context Response, Path Switch Request may also indicate the release of a bearer.

2.
The MME sends the Delete Bearer Command (EPS Bearer Identity) message per PDN connection to the Serving GW to deactivate the selected dedicated bearer.

3.
The Serving GW sends the Delete Bearer Command (EPS Bearer Identity) message per PDN connection to the PDN GW.

4.
If PCC infrastructure is deployed, the PDN GW informs the PCRF about the loss of resources by means of a PCEF-initiated IP‑CAN Session Modification procedure as defined in TS 23.203 [6]. The PCRF sends a updated PCC decision to the PDN GW. The PCC decision provision message may indicate that User Location Information and/or UE Time Zone information is to be provided to the PCRF as defined in TS 23.203 [6].
5.
The PDN GW sends a Delete Bearer Request (EPS Bearer Identity) message to the Serving GW.

6.
The Serving GW sends the Delete Bearer Request (EPS Bearer Identity) message to the MME.

7.
Steps between steps 4 and 7, as described in clause 5.4.4.1, are invoked. This is omitted if the bearer deactivation was triggered by the eNodeB in step 0 and step 1.


This is also omitted if the MME initiated bearer release due to failed bearer set up during handover, the UE and the MME deactivate the failed contexts locally without peer-to peer ESM signalling.

8.
The MME deletes the bearer contexts related to the deactivated EPS bearer and acknowledges the bearer deactivation to the Serving GW by sending a Delete Bearer Response (EPS Bearer Identity, User Location Information (ECGI)) message. If requested by the PCRF the PDN GW indicates User Location Information and/or UE Time Zone Information to the PCRF as defined in TS 23.203 [6].
9.
The Serving GW deletes the bearer context related to the deactivated EPS bearer and acknowledges the bearer deactivation to the PDN GW by sending a Delete Bearer Response (EPS Bearer Identity) message.

An alternative solution would have been that the eNB sends the ECGI and TAI in the E-RAB Release Indication and that the MME includes ULI and UE Time Zone in the Delete Bearer Command message. 
Also, there is a need for simple mechanism, not requiring full NPLI implementation, by which ULI and UE Time Zone are provided to PCRF in an existing IPCAN Session Modification upon a loss of bearer.
An operator may also wish to have detailed RAN and NAS causes in order to properly analyze the issues encountered by the user, and have good customer care reputation, to speed up the maintenance via a good analysis of the issue, to get statistics and enhance network performance. This is clearly a new feature, but it is the way forward we should think about when correcting Rel-11. 
For RAN/NAS causes, it seems important that the PCRF gets them at the first PCEF-PCRF exchange rather than at the last one, because the PCRF actions towards AF can be enhanced with the knowledge of these RAN and NAS causes. 
Below is an excerpt from clause 7.4.1 of TS 23.203 "IP‑CAN Session Modification; GW (PCEF) initiated"

This sub-clause describes the signalling flow for the IP‑CAN Session modification initiated by the GW (PCEF). These modifications include IP‑CAN bearer establishment and termination as well as modification if the triggering conditions given to the PCEF are fulfilled.

For the PCEF enhanced with ADC, the reason for such a modification may be that a start or stop of application traffic that matches with one of the activated PCC Rules is detected.

The AF may be involved. An example of the scenario is authorization of a session-based service for which an IP‑CAN Session is also modified.
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Figure 7.4: IP‑CAN Session Modification; GW (PCEF) initiated

Therefore, carrying ULI and UE Time Zone together in the first PCEF-PCRF exchange could be a best way forward than using the first PCEF-PCRF exchange to convey RAN/NAS causes and the last PCEF-PCRF exchange to convey ULI and UE Time Zone. 

Proposal
It is proposed to carry the ULI and Time Zone information in Bearer Command message in the MME initiated bearer deactivation request procedure from Rel-11 onwards. 
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