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1. Overall Description:

CT4 would like to thank SA2 on their LS in S2-131526.
As requested by SA2, CT4 studied the system rollback behavior in EPC based on the following description from the SA2 LS:
=============== Excerpts from S2-131526 ==================================================

Furthermore, during SA2’s investigation into this matter, SA2 found that currently, during TAU/RAU procedures the following three high-level steps occur:

1. New node (MME/SGSN) queries for context from the old node (MME/SGSN)

2. If successful, then new node (re-) establishes EPS Bearers/PDP Contexts on (new or same) SGW and PGW/GGSN

3. If successful, performs update location procedure with HSS/HLR
SA2 realized that in case /3/ failed (e.g. due to lack of EPS subscription) then the system rollback behavior for /2/ was not defined in either Stage 2 or Stage 3 specifications. In other words, if a failure at /3/ occurred then what happened to the session(s) modified/created on SGW and PGW by MME/SGSN was unclear. SA2 discussed the following three rollback options:

a. MME only locally deletes resources; (same) SGW and PGW resources remain untouched

b. MME locally deletes resources + MME deletes selected SGW’s resources; PGW resources remain untouched

c. MME locally deletes resources + MME deletes selected SGW’s + PGW’s resources

=============== Excerpts from S2-131526 ==================================================

Proposed Roll-back Behaviour:

Based on discussion, CT4 reached the following conclusion to achieve the system rollback when the TAU/RAU procedures are rejected by the MME/SGSN using a NAS cause code allowing the UE to reuse the PDN connection while reselecting the old RAT.
A. When the serving SGW is changed by the target MME/SGSN, on the rejection of the TAU/RAU procedures:

1. Target MME/SGSN: The target node should send Delete Session Request message ("Scope Indication =1", "Operation Indication=0") to new/target SGW. Additionally, the target shall release local resources corresponding to the UE session. 
2. Source MME/SGSN: If the UE comes back to the source node while the "context guard timer" is running, the source node shall send Delete Session Request ("Scope Indication =1", "Operation Indication=0") to release the UE session at the source/old SGW. Subsequently, the source node shall send Create Session Request message corresponding to the TAU/RAU with SGW change scenario to the same SGW or newly selected SGW. This will ensure successful re-establishment of the S5/S8 tunnel between the selected SGW and the PGW.
B. When the serving SGW is not changed by the target MME/SGSN, on the rejection of the TAU/RAU procedures:

1. Target MME/SGSN: The target shall release resources corresponding to the UE session locally, without sending any message to the serving SGW. 
2. Source MME/SGSN: If the UE comes back to the source node while the "context guard timer" is running, the source node shall Modify Bearer Request message corresponding to the TAU/RAU without SGW change to the old/serving SGW. This will ensure successful re-establishment of the S11/S4 tunnel between the serving SGW and the MME/SGSN.

The above rollback behaviour is applicable for the GTP based S5/S8 interface. 
For PMIP S5/S8 interface, for the behaviour specified in A, concern was raised that the PCRF may release the IP-CAN session if Gxc session is released by the target SGW (due to the target MME/SGSN sending Delete Session Request message in A.1). Assuming this is a valid concern, the target MME/SGSN should delay the sending of the Delete Session Request message to avoid the releasing of the Gxc session, to let sufficient time for the source MME/SGSN to recreate the UE session at the old/newly selected SGW. Rest of the behaviour is applicable for the PMIP based S5/S8 interface, without any change.
Potential issues with the proposed rollback behaviour:

The above rollback behaviour ensures the clean-up of the resources in the core network during rejection of I-RAT RAU/TAU procedure. However, with this rollback behaviour, there is a small window of time when the target MME/SGSN has performed resource clean-up while the path is not yet established between the source SGSN/MME and source SGW, PGW, e.g. when the UE has not performed the RAU/TAU procedure at the source MME/SGSN. During this time, there could be some potential issues, such as:
· If the SGW has changed: On reception of the downlink data from the PGW, the target SGW (which has released the UE session) will send the error indication message, causing release of the corresponding bearer/PDN connection at the PGW.

· If the SGW has not changed: On the reception of the DDN message from the source SGW, the target MME/SGSN (which has released the UE session) rejects the message, causing release of the corresponding bearer/PDN connection at the PGW.
Additionally, on RAU/TAU rejection if the UE detaches from the network (instead of reselecting the source RAT), there would be hanging resources at the PGW until the PDN connection is released due to the error indication received from the SGW for the downlink data.
Summary:

CT4 studied the "Proposed Roll-back Behaviour" as well as "Potential issues with the proposed rollback behaviour". However, CT4 believes the potential issues identified above are mainly due to race condition and hence rare. And so it is best to have a simple solution (i.e. as mentioned in "Proposed Rollback Behaviour") without impacting too many nodes and without adding too much of new functionality/complexity. 
2. Actions:

To SA2:
ACTION: 
SA2 is kindly requested to take the above recommendations into account and consider the possible changes to the specifications under your remit to realize the system rollback behaviour during rejection of TAU/RAU procedures.
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