SA WG2 Temporary Document

Page 2

SA WG2 Meeting #122
S2-174189
San Jose del Cabo, Mexico, 26 – 30 June 2017
(revision of S2-17xxxx)
Source:
Huawei, HiSilicon, NEC, HTC
Title:
Further considerations on congestion control for user data via CP
Document for:
Approval
Agenda Item:
5.1
Work Item / Release:
CIoT_Ext
Abstract of the contribution: This discussion paper further analyses the issues raised by CT1 in their LS S2-172897/ C1-171944 and proposes some changes vs. TS 23.401.
1.
Introduction
In the last SA2#121 meeting, the incoming LS from CT1 on congestion control for user data via CP was treated (see S2-172897/C1-171944 [1]). Initially it was proposed to delete the text pointed out by CT1 and to use paging to stop the running CP Data Back-Off Timer (see S2-172953 and the CR#3232 vs. TS 23.401 in S2-172953 [2, 3]):
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 or when the UE is successfully paged.

However some companies indicated that paging cannot be used to stop the CP Data Back-Off Timer because the UE cannot know, at the time of reception of paging, if that message is to trigger (1) the exchange of user data via UP, (2) the exchange of user data via CP or, (3) the exchanged of signalling (via CP). 
During online and offline discussion it was then decided that 

· The UE lets the timer run even at reception of (any) paging;

· The UE is allowed to reply to (any) paging even when the timer is running (as it is already implicitly captured in the Stage 3 specification TS 24.301);

Such change was captured in a revision 2 of CR#3232 vs. TS 23.401 (see S2-173692 [4]):
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.

Eventually, this proposal was not accepted because other companies explained that, by removing the text above, a (CP CIoT) UE currently running the CP Data Back-Off Timer could reply to the paging request but could not send any subsequent (UL) data via CP.

2.
Discussion

The discussion above shows how the problem of whether applying the CP Data Back-Off Timer to UEs in connected mode is a dog chasing its tail: on one hand, the UE should be able to reply to any paging without stopping the running timer; on the other hand, if the UE does not stop the counter it will end up in having it running while it is in connected mode and it will not be able to send any UL data.
The proponents of this document believe that the best choice is still to 
1) Make the UE stop the running timer each time it receives a paging message, and

2) Allow a UE to reply to any paging,
even though the UE cannot know if the paging is for CP or UP and whether it is related to user data or signaling. We believe there are mainly two scenarios to be considered:
Scenario 1: only CP PDN connection(s) (either with SCEF or PDN-GW)
In this case, it is correct if the a UE which has a running CP Data Back-Off Timer stops it at reception of a paging because, if the paging is received, it means that the network has to exchange data via CP with the UE and that, most importantly, the MME is not any longer overloaded with CP Data.
Scenario 2: one CP only PDN connection and at least one UP PDN connection 

In this case, the UE (which has a running CP Data Back-Off Timer for CP only PDN connection) may receive a paging that is meant for data via UP and this could be used to stop the running timer. This would not be the best UE behavior. However, we can assume that:
Consideration 1: the situation in which a UE has (at least) both a CP only and a UP PDN connection active at the same time is relatively rare. We can think as an example to water meters that routinely report measurements via CP CIoT optimization while they infrequently receive software updates via a regular UP PDN connection.

Consideration 2: in case of an overload situation due to data via CP, a reasonable MME implementation can decide to put on hold or reject paging for UP until the overload situation is over. 

With these considerations in mind, even though the UE does not know (at the time of paging reception) of the reason behind that particular paging message, it safe to assume that the UE can stop the running timer, reply to the paging message and send any further data via CP if needed. 

3.
Conclusion and proposal

In light of the considerations above, we propose to agree changes very similar to those in our original CR:
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 or when the UE is paged.

and to reply accordingly to CT1. The related CR and LS Out are presented in S2-174190 [5] and S2-174191 [6], respectively.
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