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1. Introduction

CT1 discussed at the last meeting (#71) a contribution on “Correction of T3396 handling for PDN connection reactivation” to 3GPP TS 24.301 [1] and 24.008 [2] (see C1-111886 – 87 [3]) which among other things proposed to stop the mobility management (MM) back-off timer for the PS-domain and the session management (SM) back-off timer(s) when the UE receives a detach procedure with type “re-attach required”. This proposed change was actually not agreed, since some companies were of the opinion of this was premature and would like to consider all possible scenarios and stage 2.
This contribution analyses the present stage 2 on interaction of MM and SM back-off timers and the scenarios where detach procedure with “re-attach required” can be used, and finally proposes to discuss and get CT1 agreement on how to proceed.

2. Discussion

2.1 Analysis
It is important to identify when the detach procedure with type “re-attach required” can be performed. It seems that re-start of P-GW and PCRF (see 3GPP TS 23.007 [4]) can trigger a detach procedure with type “re-attach required”. Quote of 3GPP TS 29.274 [5] section 8.4:
In the PGW initiated PDN connection deactivation procedure, the PGW may include the Cause IE in the Delete Bearer Request with values "RAT changed from 3GPP to Non-3GPP", "Reactivation requested" or "Reactivation disallowed to APN". For "Reactivation requested", "PDN reconnection to this APN disallowed", the MME/S4-SGSN uses this to map to a NAS cause code. 
-
GTPv2 cause "Reactivation requested" for PDN connection deactivation shall be mapped to the corresponding NAS cause value with the same name (see 3GPP TS 24.008 [5] and 3GPP TS 24.301 [23]) in the NAS bearer context deactivation procedure, for the last PDN connection in E-UTRAN, "Reactivation requested" shall be mapped to "re-attach required" in the NAS detach type IE. 

Please, note that the sending of the GTPv2 cause “Reactivation requested” can be because of P-GW or PCRF re-start (see 3GPP TS 23.007 [4] on “Restoration procedures”).

Additionally, according to stage 2 the network-initiated detach procedure with type “re-attach required” can be performed for MME, SGSN and HSS-initiated detach procedure (see section 5.3.8.3, 5.3.8.3A, and 5.3.8.4 of 3GPP TS 23.401 [6]). One particular case is when the P-GW relocation is due to SIPTO, and also note that the sending of the type “re-attach required” can take place because of O&M intervention. Quote of stage 2 in 3GPP TS 23.401 [6]:
5.3.8.3
MME-initiated Detach procedure
[..]

This procedure may be also used as part of the SIPTO function when the MME determines that GW relocation is desirable for all PDN connection(s). The MME initiates the "explicit detach with reattach required" procedure and the UE should then re-establish those PDN connections for the same APN(s).

[..]

The MME initiated detach procedure is either explicit (e.g. by O&M intervention) or implicit. The MME may implicitly detach a UE, if it has not had communication with UE for a long period of time. The MME does not send the Detach Request (Detach Type) message to the UE for implicit detach. The implicit detach is local to the MME, i.e. an SGSN registration will not be detached. If the UE is in ECM-CONNNECTED state the MME may explicitly detach the UE by sending a Detach Request message to the UE. The Detach Type may be set to re-attach in which case the UE should re-attach at the end of the detach process. If the UE is in ECM-IDLE state the MME pages the UE.

Now, we have concluded that the scenarios by which the detach procedure with type “re-attach required” can be performed are; P-GW re-start, PCRF re-start, SIPTO and O&M intervention. 
The next step would be to check what present stage 2 specifies. The current stage 2 exceptions for the UE to initiate NAS request when the back-off timer(s) runs does not explicitly cover the case of detach procedure with type “re-attach required”. Quote of 3GPP TS 23.401 [6] section 4.7.4.2:
The UE is allowed to initiate the Session Management procedures for Service Users, emergency services and mobile terminated services even when the Session Management back-off timer is running.

[..]

The UE is allowed to initiate PDN disconnection procedure (e.g. sending PDN Disconnection Request) when the EPS Session Management back off timer is running.

[..]

While the Mobility Management back-off timer is running, the UE shall not initiate any Mobility Management procedures. However, the UE is allowed to initiate the Mobility Management procedures for Service Users, emergency services and mobile terminated services even when the Mobility Management back-off timer is running.

[..]

Under general overload conditions the MME may reject Mobility Management signalling requests from UEs. When a NAS request is rejected, a Mobility Management back-off timer may be sent by the MME. While the Mobility Management back-off timer is running, the UE shall not initiate any NAS request except for Service Users, emergency services and mobile terminated services. If the UE receives a paging request from the MME while the Mobility Management back off timer is running, the UE shall stop the Mobility Management back-off timer and initiate the Service Request procedure.

In addition, we should check how stage 2 defines the criteria by which the MME can start performing the MM congestion control or the SM congestion control. The criteria in 3GPP TS 24.301 [6] and 23.060 [7] show that there is no natural linkage between the MM congestion and the SM congestion at the very same MME. Also, stage 2 defines the run of the MM and SM back-off timers independently of each other.
Now it is time to see which UE configurations are possible with regard to the back-off timers in order to know whether it is good to stop only the MM back-off timer or MM and SM back-off timers.
1. Only the MM back-off timer runs in the UE 
2. MM backoff timer and SM back-off timer runs in the UE
3. MM backoff timer and Several SM back-off timers run in the UE and toward different APNes:

a) These different APNes related to the same P-GW

b) These different APNes related to different P-GWs

The case 1 is clear that the MM back-off timer has to be stopped in order for the UE to perform an attach procedure after successful completion of the detach procedure requested. There is no issue with SM back-off timer.

For case 2 above, if the P-GW related to this APN was re-started, then both the MM congestion and the SM congestion of this APN is cleared, so both the MM back-off timer and the SM back-off timers should be stopped in the UE if run (i.e., allow PDN connection re-activation). The same conclusion can be drawn for the case 3 a) which looks the same as case 2.
In the case 3 b) note that the MME/SGSN will not perform the detach procedure with type “re-attach required” if one of the P-GW is re-started (SIPTO will be used in this case) except for the case that all the related P-GWs were restarted at the same time, but this can hardly occur in reality. If this occurs, then both the MM back-off timer and the SM back-off timers should be stopped in the UE.
Hence, if we only consider the case that the type “re-attach required” is triggered by the re-start of the P-GW or PCRF, from technical point of view, it is more appropriate that the UE should also stop all running SM back-off timers when the MM back-off timer is cleared.
However, we need also to consider that the “re-attach required” type can be triggered by the other cases as per stage 2 (i.e. triggered by the O&M when there is congestion). For this case it should be better not to allow PDN connection re-activation if the SM back-off timer is running for the associated APN.

2.2 Way forward

There are two possibilities regarding the SM back-off timer upon receipt of the DETACH REQUEST message:

1. Stop the SM back-off timer(s), so allow PDN connection re-activation; or
2. Do not stop the SM back-off timer if it runs (i.e., do not allow PDN connection re-activation if the SM back-off timer is running for the associated APN).
There are advantages on both approaches depending on the case we are considering as described in the section 2.1 of this paper. Also, it is important to bear in mind that currently the UE does not know whether the type “re-attach required” is triggered because of one case or another. One way forward could be provide further information to the UE to whether stop the SM back-off timers or not (e.g., new IE, new detach type, ..). However, this would require changes to the protocol, and may add some complexity to UE implementations.
Stage 2 is not clear on the UE actions, when back-off timers run, upon receipt of a DETACH REQUEST message with type “re-attach required”. Furthermore, the stage 2 specified criteria by which the MME can start performing the MM congestion or the SM congestion are different (no overlapping), so there is no natural linkage between the MM congestion and the SM congestion at the very same MME. So based on the present stage 2, CT1 could conclude that there is no need to stop all the SM back-off timers.
In addition, there is another CT1 meeting before the next CT plenary, and SA2 is meeting in July, so a cautious approach would to initially only allow the UE to re-attach in EPS, and not stop the SM back-off timer(s).
Finally, the details of the solution could be different depending on SA2’s assumption on how this detach procedure should be handled.
3. Conclusion

The detach procedure with “re-attach required” can be triggered due to different scenarios. There is advantage of stopping both the MM back-off timer and SM back-off timer(s) in the UE when “re-attach required” is received from the network for the case of P-GW re-start and PCRF re-start. However, for the case of being triggered by O&M when congestion is not cleared in SM, this can be counterproductive. Changes to stage 2 might be needed (this particular detach procedure is not covered yet), and therefore it should be considered to ask SA2 about this issue if clarification from stage 2 is needed.

Based on the information provided in the discussion part of this paper, it is proposed that CT1 discusses and decides which option is more appropriate for the detach procedure with “re-attach required”, particularly whether the MM back-off timer and the SM back-off timer(s) should be stopped. Since stage 2 changes and clarification may be needed, CT1 should consider liaising SA2. 

A related CR is submitted which initially proposes to stop only the MM back-off timer. If CT1 decides to go for stopping both back-off timers, this CR can be revised to capture such agreement.

References

[1]
3GPP TS 24.301 "Non-Access-Stratum (NAS) for Evolved Packet System (EPS); Stage 3".

[2]
3GPP TS 24.008 "Mobile radio interface Layer 3 specification; Core network protocols; Stage 3".

[3]
C1-111886 - 87; CRs on "Correction of T3396 handling for PDN connection reactivation".
[4]
3GPP TS 23.007 "Restoration procedures".

[5]
3GPP TS 29.274 "Tunnelling Protocol for Control plane (GTPv2-C); Stage 3".

[6]
3GPP TS 23.401 "General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access".

[7]
3GPP TS 23.060 "General Packet Radio Service (GPRS); Service description; Stage 2".

