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1.
Discussion 

1.1
Applicability of timer in connected mode
CT1 sent SA2 LS S2-172897/C1-171944 in which they indicate that, in their view, there are some issues with the congestion control for transport of user data via control plane. In particular, they refer to an inconsistency which they see between the current text in TS 23.401, v14.3.0:

4.3.7.4.2
NAS level congestion control

4.3.7.4.2.1
General

[…] 

4.3.7.4.2.7
Control Plane data specific NAS level congestion control

[…]

If the UE is allowed to send exception reporting, the UE may initiate Control Plane Service Request for exception reporting even if Control Plane data back-off timer is running.

If the UE receives an ESM Data Transport message while in connected mode as defined in TS 24.301 [46] from the MME while the Control Plane data back-off timer is running, the UE shall stop the Control Plane data back-off timer. The Control Plane data back-off timer is stopped at PLMN change. 

[…]

and our previous reply LS S2-171619/C1-171307:
[…] 

SA2 discussed whether the Control Plane data back-off timer shall be considered in connected mode or not and it was decided that the Control Plane data back-off timer is currently not considered in connected mode because SA2 believes that a UE using Control Plane Optimisation (for "infrequent small data") from CONNECTED mode is not a common scenario. 

[…] 

There seems to be a misunderstanding from CT1 side that there some inconsistency. It is to be noted that the wording “is … not considered in connected mode” implies that a running CP data back-off timer does not prevent the UE from sending ESM Data Transport messages in connected mode. This does not necessarily mean that the CP data back-off timer itself cannot be affected by some event (e.g. receipt of an ESM Data Transport message) occurring in Connected mode.

In SA2#121, it was discussed that UE should stop the CP data back-off timer when the UE is paged. Let’s call this Solution#1 for sake of this discussion.

For Solution#1 (UE stops CP data back-off timer on successful paging) consider the following scenario – 

· UE has non-IP PDN connection to the SCEF and UE has IP PDN connection via P-GW (i.e. SGi)

· UE is in IDLE mode and has CP data back-off timer running

· There is DL data for the UE on the IP PDN connection

· MME pages the UE

· UE stops CP data back-off timer on successful paging

In above scenario UE is not aware whether the paging is for non-IP PDN connection or for IP PDN connection. Therefore if the UE stops the CP data back-off timer on receiving the paging message then it would result in undesired behaviour (i.e. UE may start sending data via CP to the overloaded MME). Therefore it was decided that UE will stop the CP data back-off timer only after it receives DL ESM data transport from MME and not after successful paging. 

In the last meeting it was proposed to delete the highlighted text in clause 4.3.7.4.2.7. Let’s call this Solution#2.

For Solution#2 (UE does not stop CP data back-off timer on receiving ESM data transport) consider the following scenario – 

· UE has non-IP PDN connection to the SCEF

· UE is in IDLE mode and has CP data back-off timer running

· There is DL data for the UE on the non-IP PDN connection

· MME pages the UE

· UE respond to paging with CPSR (no ESM data transport)

· MME sends DL non-IP data to UE using ESM data transport

· UE doesn’t stop the CP data back-off timer on getting ESM data transport 

In this case it is not clear if UE can send data in UL (e.g. acknowledgement for DL data) while CP data back-off timer is running. It may be argued that UE can send UL data as UE is in connected mode (i.e. CP data back-off doesn’t apply in connected mode) but when UE goes back to idle mode CP data back-off timer is still running. Therefore UE cannot initiate data using the Control Plane CIoT EPS Optimisation (e.g. send Control Plane Service Request or TAU Request with "signalling active flag") for the duration of the Control Plane data back-off timer. This is also not desired behaviour as MME sending paging message is considered as indication that MME is not overloaded. 

What happens if we keep the existing SA2 behaviour (i.e. keep text in clause 4.3.7.4.2.7)? Let’s call this Solution#3.

For Solution#3 (UE stops CP data back-off timer on receiving ESM data transport) consider the following scenario – 

· UE has non-IP PDN connection to the SCEF and UE has IP PDN connection via P-GW (i.e. SGi)

· UE is in IDLE mode and has CP data back-off timer running

· UE has UL IP data to send on IP PDN connection so it initiates S1-U establishment 

· UE is in CONNECTED mode

· UE has UL non-IP data to send via non-IP PDN connection and it sends UL ESM data transport

· MME sends acknowledgment for UL data to UE using DL ESM data transport

· UE stops CP data back-off timer on receiving DL ESM data transport (as per existing design)

This is also not a desired behaviour (i.e. UE may start sending data via CP to the overloaded MME). 

Solution#4 (UE stops CP data back-off timer on receiving Service Accept). This solution works as follows – 

· UE has non-IP PDN connection to the SCEF

· UE is in IDLE mode and has CP data back-off timer running

· There is DL data for the UE on the non-IP PDN connection

· MME pages the UE

· UE respond to paging with CPSR (no ESM data transport)

· MME sends Service Accept to the UE with no CP data back-off timer IE

· UE on receiving Service Accept with no CP data back-off timer IE included stops CP data back-off timer

· MME sends DL non-IP data to UE using ESM data transport

1.2
Comparisons
Solution#1 results in UE stopping the CP data back-off timer in some cases even though the MME is still overloaded. CT1 has specified CP data back-off timer as EMM timer (please see T3448 in table 10.2.1 of TS 24.301); therefore solution#1 has advantage that it doesn’t lead to any EMM/ESM layer violation.

Solution#2 results in UE not able to send data using Control Plane CIoT EPS Optimisation even though MME is not overloaded. Solution#2 doesn’t provide any trigger from MME to indicate to the UE that it’s no longer overloaded. This may result in bad user experience and/or potential loss of revenue to the operator’s as devices were prevented from sending data to the network. Therefore scenario#2 is not preferred. 

Solution#3 results in UE stopping the CP data back-off timer in some cases even though the MME is still overloaded. SA2 has said in previous LS response (S1-171619) that a UE using Control Plane Optimisation (for "infrequent small data") from CONNECTED mode is not a common scenario. . CT1 has specified CP data back-off timer as EMM timer (please see T3448 in table 10.2.1 of TS 24.301); therefore solution#3 has disadvantage that it leads to EMM/ESM layer violation.

In Solution#4 MME sends explicit Service Accept message with a specific contents (no CP data back-off timer IE included) to the UE indicating to stop the CP data back-off timer; therefore it doesn’t have the issue from which solution#1 and solution#3 are suffering. TS 24.301 has specified following in the clause 5.6.1.4.2 - 

“If the UE in EMM-IDLE mode initiated the service request procedure by sending a CONTROL PLANE SERVICE REQUEST message and the SERVICE ACCEPT message does not include the T3448 value IE and if timer T3448 is running, then the UE shall stop timer T3448.”

Soluton#4 also has no EMM/ESM layer violation issue. 

1.3
Handling of UEs with both SCEF PDN connection and SGi PDN connection

In their LS, CT1 pointed out the scenario in which a UE has both an SCEF PDN connection and an SGi PDN connection. In this case, the UE would support both transmission of user data via CP and UP. As CT1 indicated, when the congestion control back-off timer for transport of user data via CP is running, the UE can still enter (or stay) in CONNECTED mode by establishment of user-plane radio bearer for the SGi PDN connection, and then send the ESM Data Transport message in order to transfer control-plane user data on the SCEF PDN connection. CT1 asked if this scenario is aligned with the SA2’s requirement.

As indicated in S1-171619 Control Plane data back-off timer is not considered in connected mode. 

2
Conclusion and proposal

It is proposed to adopt solution#4. Corresponding CR are proposed in S2-174413 (Rel-14) and S2-174414 (Rel-15). LS response to CT1 is proposed in S2-174415.
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