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1
Introduction
There are two states defined for the UE in a procedure transaction: PROCEDURE TRANSACTION INACTIVE and PROCEDURE TRANSACTION PENDING. 

The UE assigns a Procedure Transaction Identity (PTI) to each procedure it initiates, uses this PTI in the corresponding ESM message sent to the network and enters the state PROCEDURE TRANSACTION PENDING. The network includes this PTI in the ESM message related to the UE initiated procedure transaction. In a normal case the UE receives the ESM procedure response, processes it and enters the state PROCEDURE TRANSACTION INACTIVE. 

This document identifies a scenario that causes an EPS bearer context misalignemt between the network and the UE. Two possible solutions to this problem are discussed.  
2
Background

This problem appears in the following UE requested ESM procedures:

(a) Stand-alone PDN connectivity procedure, apart from attach request (24.301 Sec. 6.5.1).

(b) Bearer reasource allocation procedure (24.301 Sec. 6.5.3).

(c) Bearer resource modification procedure (24.301 Sec. 6.5.4).

The UE initiates any of these procedures by entering state PROCEDURE TRANSACTION PENDING, assiging it a PTI, and sending to the network (NW) the corresponding request: 

(a )Stand-alone PDN CONNECTIVITY REQUEST

(b) BEARER RESOURCE ALLOCATION REQUEST

(c) BEARER RESOURCE MODIFICATION REQUEST

These requests include the PTI value assigned by the UE.

The NW responds to these requests by initiating one of the following procedures

(a) Default EPS bearer context activation procedure (24.301 Sec. 6.4.1): the NW sends an ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST to the UE, with the PTI received from the UE, and a certain EPS Bearer Identity (EBI).

(b-c) Dedicated EPS bearer context activation procedure (24.301 Sec. 6.4.2) or EPS bearer context modification (24.301 Sec. 6.4.3): the NW sends a MODIFY EPS BEARER CONTEXT REQUEST or ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST to the UE, with the PTI received from the UE, and a certain EBI.

In all cases, when the request is transmitted by the network:

•
The NW starts timer T3485(if activate request) or T3486(if modify request) after transmiting the bearer context request. In either case, both timers are set to 8 seconds.

•
The NW enters state BEARER CONTEXT ACTIVE PENDING.

•
The NW retransmits the request 4 more times in case no accept/reject message is received before T3485 expires.

•
The NW will only activate the EPS bearer context after succesfully receiving the corresponding accept message from the UE. 

The problem arises when the following series of events occurs:

1.
The UE receives and accepts the request message. In that case, according to current text, the UE immediately enters PROCEDURE TRANSACTION INACTIVE losing the information of the PTI. The EPS bearer context is activated or modified at this point.

2.
The UE accept message is not transmitted in time due to lower layer failure or any other reason. 

3.
Timer T3485 or T3486 expires in the NW, in which case the request is retransmitted. 

4.
The UE receives the retransmission, but since it has already deactivated the process it does not recognize the PTI (lost in step 1). According to 7.3.2 b, f and h, the UE transmits a REJECT message with ESM cause #47 “PTI Mismatch”. The NW does not activate or modify the EPS bearer context. This creates a misalignment in EPS bearer context configuration at UE and NW. Figure 1 shows an example of this problem.
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Figure 1: EPS bearer context misalignment example, UE requested bearer resource allocation procedure.
We propose two possible solutions to avoid this EPS bearer context misaligment scenario.

TIMER BASED SOLUTION: 

The first solution consists of adding a timer in the UE after accepting the ESM request received from the network. After transmitting the accept message, the UE starts a timer (Txxxx) before going to state PROCEDURE TRANSACTION INACTIVE. Upon expiry of this timer, the UE moves to PROCEDURE TRANSACTION INACTIVE. In case a retransmission with matching PTI is received before the timer expires, the UE processes it as it would process the first ESM request from the network with matching PTI. The UE may additionally check that the EBI in the message is the same as the EBI received in the first request to ensure this is a retransmission. If the PTI matches but the EBI does not match, the UE may still reject the request. If confirmation of delivery of the accept message is received from lower layers, the UE may move to PROCEDURE TRANSACTION INACTIVE.

 Since T3485 and T3486 expire every 8 seconds and there could be a total of 4 retransmissions, the timer at the UE side should be at least 32 seconds.
PTI QUEUE SOLUTION:

As a second solution, the UE stores the last NPTI [value to be determined] PTIs used in succesful procedure transactions. This can be done with a First-In-First-Out queue. [Note: procedure transactions deactivated by abnormal cases are not considered succesful]. The UE shall not use the PTIs in this list in new procedure transactions. If the UE receives an ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST, MODIFY EPS BEARER CONTEXT REQUEST or ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST with a valid PTI value which is not currently in use but belongs to the list of NPTI recently used PTIs, the UE assumes a retransmission, processes the request, and in case of accepting the request sends an accept message and stores the PTI. 

Alternatively, in a succesful UE initiated ESM procedure, the UE may store the [PTI, EBI] pair of the procedure transaction identity assigned by the UE and the EBI in the ESM response request received by the network. If the UE receives an ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST, MODIFY EPS BEARER CONTEXT REQUEST or ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST with a valid PTI value which is not currently in use but belongs to the list of NPTI recently used PTIs, the UE may check if the received EBI also matches the stored EBI before assuming a retransmission. This second solution may have the problem that not being time sensitive, with an NPTI too small, a certain PTI value could be stored for a period shorter than 32 seconds, and therefore this solution may not solve the problem completely. Also, a certain PTI could be stored for a long period of time, which makes it less robust to abnormal situations. 
3
Conclusion

We have identified a scenario where an EPS bearer context misalignement between the network and the UE is created in a UE initiated ESM procedure. This scenario appears when the transmission of the UE ESM accept message fails due to for example a lower layer failure, and a network retransmission occurs. Two different solutions to this problem are considered. One is based on the addition of a timer in the UE before moving to state PROCEDURE TRANSACTION INACTIVE. The other is based in storing the last assigned PTI values and optionally the corresponding EBIs.  
We propose CT1 to review the problem and the pros and cons of the possible solutions, and decide a way forward to solve the problem. 
_1306009299.vsd
text


Text


Text


UE


NW


1. UE enters state PROCEDURE TRANSACTION PENDING (PTI).
Starts T3480


2. NW initiates Dedicated EPS bearer context activation procedure.
Enters state BEARER CONTEXT ACTIVE PENDING 
Starts T3485 


BEARER RESOURCE ALLOCATION REQUEST
(PTI=p, EBI unassigned)


ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST (PTI=p, EBI=e)


3. UE stops T3480
Activates EPS bearer context (EBI)
Enters state PROCEDURE TRANSACTION INACTIVE (releasing PTI)




Lower Layer Failure


ACTIVATE DEDICATED EPS BEARER CONTEXT REJECT (unassigned, EBI=e)


4. T3485 Expires
Request retransmission


5. No match for PTI




ACTIVATE DEDICATED EPS BEARER CONTEXT ACCEPT (unassigned, EBI=e)


ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST (PTI=p, EBI=e)


6. NW enters state BEARER CONTEXT INACTIVE 



