[bookmark: _GoBack]3GPP TSG CT4 Meeting #71	C4-152133
Anaheim, USA; 16th – 20th November 2015



AT&T
Additional Delivery Vehicle For RAN-NAS Cause Codes
Subtending to the S2-133854 LS letter
Jiansong Wang (AT&T)	Jw342g@att.com
2015-08-25








Table of Contents
Table of Contents
1.	Executive Summary	3
2.	Reference	3
3.	The Special Use Cases For Delete Bearer Response	4
4.	The Proposed Standard Solution	5
5.	Conclusion and Next Step	6





[bookmark: _Toc359580499][bookmark: _Toc428269207][bookmark: _Toc428269270]Executive Summary
The 3GPP “S2-133854 LS on ULI reporting enhancements” in September 2013 summarized the needs of RAN/NAS Cause Code forwarding from MME/S4-SGSN to S/PGW to PCRF and eventually to P-CSCF/IMS core, in order to evaluate the QoE of IMS services in IMS CDRs due to RAN/Radio related failures. The follow-on 3GPP CRs include the following:
· CR 0850 in TS 23.203
· CR 2623 in TS 23.401
· CR 1186 in TS 29.212
· CR 1221 in TS 29.212
· CR 0333 in TS 29.214 
· CR 0355 in TS 29.214
· CR 0363 in TS 29.214
· CR 1374 in TS 29.274
· CR 1507 in TS 29.274
CR 1374 and CR 1507 in TS 29.274 defined the mechanisms for MME/S4-SGSN to forward the RAN/NAS Cause Code on the S11/S4 interface and the S5/S8 interface in the following GTPv2-C messages, if there is a RAN/Radio failure which impacts an EPS bearer or a PDN connection:
· Delete Bearer Command
· Delete Session Request
· Create Bearer Response
· Update Bearer Response
However, there are some special network conditions that an operator also desires the RAN/NAS cause code could be forwarded in the “Delete Bearer Response” message.  Therefore, AT&T would like to request 3GPP standards organization to consider the possibility of inclusion of RAN/NAS Cause Code IE in the Delete Bearer Response message.  
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· 3GPP TS 29.274: “3GPP Evolved Packet System (EPS) Evolved General Packet Radio Service (GPRS) Tunnelling Protocol for Control plane (GTPv2-C)  Stage 3”
· 3GPP TS 23.401: "General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access"
· 3GPP TS 29.212: “Policy and Charging Control over Gx reference point”
· 3GPP TS 29.214: “Policy and Charging Control over Rx reference point”
· 3GPP TS 23.203: “Policy and Charging Control Architecture”
· 3GPP TSG-SA2 Meeting #99: “S2-133854 LS on ULI reporting enhancements”
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The current 3GPP standards have provided the mechanism to report the RAN/NAS failure/abnormal condition cause codes towards the Packet Core, as well as the IMS core.
· For use cases when the RAN/Radio abnormal conditions cause the deletion of the (e)RAB and/or the radio bearer related to a default bearer of a PDN connection, the RAN/NAS failure cause code will be forwarded by the MME/S4-SGSN through the Delete Session Request message.
· For use cases when the RAN/Radio abnormal conditions cause the deletion of the (e)RAB and/or the radio bearer related to a dedicated bearer of a PDN connection, the RAN/NAS failure cause code will be forwarded by the MME/S4-SGSN through the Delete Bearer Command message.
· For use cases when the RAN/Radio abnormal conditions cause the failure of the (e)RAB and/or the radio bearer establishment related to a dedicated bearer creation procedure of a PDN connection, the RAN/NAS failure cause code will be forwarded by the MME/S4-SGSN through the Create Bearer Response message.
· For use cases when the RAN/Radio abnormal conditions cause the failure of modifying the (e)RAB and/or the radio bearer related to a bearer modification procedure of a PDN connection, the RAN/NAS failure cause code will be forwarded by the MME/S4-SGSN through the Update Bearer Response message.
However, some special use cases may also need the MME/S4-SGSN to provide the RAN/NAS Cause code in the Delete Bearer Response message, depending on an operator’s network implementation needs. Here are some of the special use cases:
1. The Packet Core / PGW sends “Delete Bearer Request” to the MME/S4-SGSN.  Due to some abnormal conditions in the RAN and the Radio interface, one or more bearer deletion operations are failed in the RAN.  In this case, an operator might want to collect the RAN/NAS Cause code information for the failed operation. Then an Optional RAN/NAS Cause IE would be needed in the Delete Bearer Response message. 

2. For Voice over PS operations in the eUTRAN, a temporary radio link failure might trigger the current serving eNB to send the “S1AP UE Context Release Request” to the serving MME with the RAN cause = Radio Connection With UE Lost. Based on Section 5.3.5 of TS 23.401, i.e., the S1 Release procedure, the MME shall delete the Voice Dedicated Bearer Context in this case.  Then the RAN/NAS cause code can be forwarded through the Delete Bearer Command message. However, this is a temporary radio link failure condition in which the voice call could be saved in many situations if the network is patient enough and if the other party is patient enough. Based on AT&T VoLTE operational experiences, the UE could regain the RF connection within several seconds (i.e., <10 seconds) and the IMS voice bearer could survive an interruption even more than 10 seconds.  This means that a radio link failure may not always translate to a VoLTE call drop.  But the current standard defined MME immediate action on the abnormal S1 releases can cause the true VoLTE call drop.  

In order to give the UE a chance to recover from the temporary Radio Link failure and to retain the ongoing VoLTE call, an operator may implement a safeguard mechanism in the MME such that the MME might wait several seconds after receiving the “S1AP UE Context Release Request” with the RAN cause = Radio Connection With UE Lost and before initiating the Dedicated Bearer Context Deactivation procedure.  This safeguard period proved to be very effective to improve the end-user’s VoLTE experiences in some poor RF environments.  
With this safeguard mechanism, if the UE doesn’t recover, the MME will deactivate the Dedicated Bearer and forward the RAN/NAS cause code in the Delete Bearer Command message.  However, if the UE recovers, the VoLTE call can be continued so that there is no VoLTE call failure and there is no need to deliver the original RAN/NAS failure cause code. 
On the other hand, the special use cases arise when the far-end party is not patient enough and hang up the call within these several seconds or when an IMS implementation (e.g., media codecs) is not able to survive several seconds of media interruption.  In those cases, the removing bearer indication would come from the IMS core and/or PCRF/PGW.  In other words, the PGW sends the Delete Bearer Request message to the MME before MME even could send the Delete Bearer Command towards the PGW during the safeguard period. In order to avoid unnecessary signaling load in the Packet Core network, most MME implementations will stop the subsequent Delete Bearer Command procedure and respond to this separate PGW initiated Delete Bearer Request message.  Then in those cases, the MME would not be able to forward the failure RAN/NAS cause code related to the local party.  Those call terminations would become the “normal” call termination in the core network CDRs, which skew the true user QoE of the IMS Voice Service over the LTE.  
Hence, it is obvious that the optional RAN/NAS Cause Code IE is necessary in the above special use cases in the Delete Bearer Response message. 
[bookmark: _Toc428269210][bookmark: _Toc428269273]The Proposed Standard Solution
An operator may desire to obtain the RAN/NAS failure cause codes in the special use cases discussed in Clause 3, in order to fine tune the QoE analysis for the IMS Services.  Therefore, it is recommended that the RAN/NAS cause code IE is added to the Delete Bearer Response message as an optional IE.  
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The 3GPP “S2-133854 LS on ULI reporting enhancements” in September 2013 summarized the needs of RAN/NAS Cause Code forwarding from MME/S4-SGSN to S/PGW to PCRF and eventually to P-CSCF/IMS core, in order to evaluate the QoE of IMS services in IMS CDRs due to RAN/Radio related failures. The subsequent agreed CRs in TS 23.203, TS 23.401, TS 29.212, TS 29.214 and TS 29.274 have addressed majority of network use cases.  This paper is to bring the awareness of additional use cases, based on an operator experiences, which were not addressed in those CRs. This paper also provides the recommended standard solutions to address these additional use cases in an operator’s network.  
AT&T would like the opportunity to present this paper to the related working groups in the 3GPP organization and would like the 3GPP organization to consider the standard enhancements proposed in Clause 4 of this paper, especially the standard enhancements in the TS 29.274.  
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