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Abstract

This paper discusses a few similar scenarios in E-UTRAN, UTRAN and GERAN and highlights some differences, when it comes to the UE behaviour, after receiving the PS back-off timer, while camping in different RATs. It is encouraged to discuss the mentioned cases and find a way forward.
Problem Statement

According to the NAS specs, when the UE receives the PS Back-off timer (T3346) at the Mobility Management (GMM/EMM) level, it is not allowed to send any more signalling messages, at the MM level, for the duration of the Back-off timer with the obvious exception of Emergency calls and Paging responses. In addition, based on SA2’s agreement/recommendation, the PS Back-off timer is valid across the different RATs, which means that the UE shall not stop the timer when it performs inter-system change from e.g. LTE to GERAN/UTRAN. When analyzing some certain scenarios, it is not clear to the authors of this paper how the UE shall behave in cases mentioned below:
1) We note first that the T3346 is a back-off timer for the NAS (EMM/GMM) signalling which prohibits the UE from sending additional messages. This can basically be interpreted as “Control Plane” is congested. However, it does not mean that the User Plane is congested as well. As an example, reception of the T3346 in E-UTRAN means that the MME is congested but this has nothing to do with the congestion threshold at the PDN Gateway (i.e. User Plane). If the user now wants to send user data, the UE will have to start with the Service Request procedure which is obviously not allowed. Almost the same situation also exists in UTRAN with the main difference of SGSN being the single node that treats both Control Plane and User Plane. Either way, even here, the UE is not allowed to start Service Request procedure. The common denominator between these two scenarios is that the UE wants to transition from (E/P)MM Idle to (E/P)MM Connected for “user data” transfer. 
2) Continuing with the case above, we also note that the UE cannot perform any (E)SM signalling as it would again require the transmission of the Service Request message. So, when the UE is in (E)UTRAN, the reception of the T3346 simply blocks it from (E)SM signalling as well (unless the UE for some reason is already in Connected Mode).
3) When the UE is in GERAN, the situation is somewhat different as the GMM state machine does not at all work the same way as that for the (E/P)MM. The MM-States here are IDLE, READY & STANDBY which, in fact, directly relate to the LLC protocol (and not GMM)! As an example, let’s consider the scenario where ISR is active and the UE receives T3346 in (E)UTRAN in Service Reject message. It is important to note that in GERAN, the UE can transition from STANDBY to READY by sending user data (i.e. IP Packets). This is due to the fact that the SAPI number at the LLC layer is either 3, 5, 9 or 11 for user data whereas it is “1” for GMM. In fact, assuming the UE behaviour defined for T3346, there is nothing that prohibits the UE from sending Session Management messages such as “Activate/Modify/Deactivate PDP CTX Request” as T3396, i.e. the SM timer, is not running. 

4) Lastly, we have the case with SMS. Obviously, the UE cannot send any SMS messages in (E)UTRAN. Is it now allowed to do so in the PS domain of GERAN since the SMS protocol entity uses “SAPI=7” for the LLC layer (and not SAPI=1)? Bear in mind that the UE does not at all need to start with GMM messages here in order to send an SMS.
Summary
We would like to focus on the highlighted problems above and seek answers to the following:

1) Should the User Plane congestion be kept separated from the Control Plane congestion? 

2) If the answer to the first question is “yes”, then how would a solution look like for (E)UTRAN?

3) Is it OK that the UE behaviour is different in GERAN as opposed to (E)UTRAN when it comes to User Data transfer as well as SM/SMS signalling? 
