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1. Introduction
CT4 is studying various EPC race conditions scenarios and scenarios with hanging session/bearer contexts in EPC nodes, and assessing whether to improve the existing stage 3 protocols and/or specifications for effective handling of these scenarios. 
2. Reason for Change
Proposed changes to Solution 6 (Resend Indicator in CSReq):

a. Rename the Resend Indicator as the Retry Index, as this may then be incremented for each new attempt to establish a session via the Create Session Request when the Create Session Response indiocates that the peer is not responding;
b. Add a Retry Index Timer to be set by the MME when the first retry is attempted. MME goes back to “normal” mode when this timer expires and sends new request without the Retry Index.

c. Add a Retry Guard Timer to be started at the PCRF/AAA when the first Retry Index is received. When this timer expires, the PCRF/AAA goes back to “normal” mode rerceiving requests with a Retry Index.

4. Proposal

It is proposed to agree the following changes to 3GPP TS 29.811 v0.2.0.
*******
* * * First Change * * * *

<Proposed change in revision marks>

5.4.6
Solution 6 - Introducing "Retry Index" in Create Session Request

5.4.6.1
Solution description

When the MME receives a Create Session Response with the cause "Peer not Responding" and the MME decides to send a Create Session Request via an alternative PDN GW, the MME shall start a "Retry Index Timer" and as long as this timer is active, each retry will have a "Retry Index" included in the Create Session Request. The first retry will have a Retry Index set to 1, the next retry will increase this Retry Index value by one, and so on. The SGW forwards the Retry Index to the PDN GW. The PDN GW forwards this "Retry Index" to the PCRF in the CCR-I message, or AAR to AAA. When the "Retry Index Timer" expires, the MME goes back to normal mode (i.e, no Retry Index in the Create Session Request).
Handling in the PCRF:

-
If the PCRF/AAA receives an IP-CAN Session Establishment request with a Retry Index then it will start a Retry Guard Timer and as long as this timer is running, a higher retry index value can overwrite the request with lower (or no) retry index value. When the retry guard timer expires then the PCRF goes back to normal mode (i.e. can receive request without the Retry Index).
-
If the PCRF/AAA receives an IP-CAN Session Establishment request with the " Retry Index " and the PCRF has already an IP-CAN session for that UE/APN combination associated to a different PGW, then the PCRF shall release the existing IP-CAN session and accept the new IP-CAN session establishment request. 

-
If the PCRF/AAA has established an IP-CAN session with the Retry Index and receives during a subsequent short period of time an IP-CAN session establishment request for that UE/APN combination without the "Retry Index " from a different PDN GW, the PCRF shall reject the IP-CAN session establishment request. 
NOTE:
the late incoming CCR-I message (step 3 of  of Figure 4.4.1.2.1) cannot be used as a trigger for the PCRF to re-accept subsequent IP-CAN session establishment request without the "Retry Index ", because this message may in certain scenarios not be received at all by the PCRF or be retransmitted over the Gx interface.

-
If the PCRF/AAA has established an IP-CAN session without the "Retry Index " and receives an IP-CAN session establishment request for that UE/APN combination without the "Retry Index " from a different PDN GW, the PCRF shall release the existing IP-CAN session and accept the new IP-CAN session establishment request. 
The same principles would also apply to an SGSN, TWAN or ePDG reselecting an alternative PGW to establish a PDN connection. 

The "Retry Index " is also set in the Authorization Request over S6b to solve scenarios with overlapping transactions other S6b (see subclause 4.4.1.4).

* * * Next Change * * * *

5.4.6.2
Impacts on existing nodes and functionality

Impacts on MME/SGSN, TWAN/ePDG, SGW, PGW:

-
new IE " Retry Index " in GTP-C Create Session Request over S11/S4, S5/S8;

Impacts on PGW, PCRF, 3GPP AAA Server:

· new " Retry Index " AVP in CCR-I command over Gx and in Authorization Request over S6b.
* * * Next Change * * * *

5.4.6.3
Evaluation of the solution

Pros:

· this is a proactive solution, avoiding to overwrite and tear down valid session contexts;
· avoids generating extra signalling to tear down and re-establish the IMS PDN connection for possibly a lot of UEs when the network starts experiencing delays (as the conditions driving to long network answers would likely affect a lot of UEs);
· avoids impacts to end user's services..
· The solution impacts only the procedure (message) when the MME chooses an alternative PDN-GW when the session creation failed to a PDN GW.

Cons:

· Impacts several nodes: MME, SGSN, SGW, PGW, PCRF, TWAN, ePDG, 3GPP AAA Server, with small impacts..

· Difficulty to set the period of time during which the PCRF should reject an IP-CAN session establishment request without the " Retry Index " for the same UE/APN after the establishment of an IP-CAN session with the Resend Indicator. A too short period could result in the PCRF overwriting a valid session context due to a late incoming session establishment request from the former PGW; a too long period could result in rejecting  new valid IP-CAN session establishment requests if the PDN connection  established with the "Resend Indicator" is not terminated correctly.
· does not work in scenarios where the UE re-attempts to establish its PDN connection via a different serving node (MME/SGSN or TWAN/ePDG), since both serving nodes establish the PDN connection without any Resend Indicator. Thus the problems identified in subclause 4.4.2 still exist in these scenarios;
* * * End of Changes * * * *

