3

3GPP TSG-SA2 Meeting #126 
S2-181461
Montreal, Canada, 26 February – 2 March 2018
Source:
MediaTek Inc.

Title:
Handling of MM back-off timer
Document for:
Discussion
Agenda Item:
6.5.5
Work Item / Release:
5GS_Ph1
Abstract of the contribution: This contribution addresses the handling of MM back-off timer, following earlier discussions at SA2#125 and suggests a way forward to respond to CT1 (S2-180027).
1
Introduction
This contribution aims at concluding the discussion initiated at SA2#125 following the incoming LS from CT1 [1]. The draft response in [2] was postponed, pending further discussions. An update thereof is provided in [3].

The LS from CT1 raised four questions:

	Question 1: Is it possible that AMF can give Mobility Management back-off timer over non-3GPP access?

Question 2: In case of the same PLMN for both 3GPP access and non-3GPP access, if Mobility Management back-off timer is running, is UE not allowed to initiate NAS signalling on both 3GPP access and non-3GPP access? Or is the Mobility Management back-off timer applicable per access on which UE received the timer?

Question 3: If 3GPP access and non-3GPP access are connected to different core networks (different PLMNs) but those are ePLMNs, and if the Mobility Management back-off timer is running, is the UE not allowed to initiate NAS signalling on both 3GPP access and non-3GPP access? Or is the Mobility Management back-off timer applicable per access on which UE received the timer?

Question 4: Is Mobility Management back-off timer applicable to both S1-mode and N1-mode in case of dual registration mode? Or is it applicable per system (S1 mode or N1 mode) on which UE received the Mobility Management back-off timer?


SA2#125 reached a common view on Questions 1 and 2 as follows:

	Answer 1: Yes. If the core network element, e.g. an AMF, is overloaded then, regardless of the access type (3GPP/non-3GPP), the AMF should be able to give the Mobility Management back-off timer for the UE.
Answer 2: If both 3GPP and non-3GPP accesses are served by the same PLMN, hence the same AMF, the MM back-off timer is applicable to both accesses.


No agreement could be reached on Questions 3 and 4, discussed hereafter.
2
Discussion
2.1
Question 3: 3GPP / N3GPP in ePLMNs (N1 mode)
For the case when the UE is connected via 3GPP and non-3GPP accesses to different PLMNs that are ePLMNs, two different views were expressed during SA2#125:

1)
Single timer: the MM back-off timer is applicable to both PLMNs (hence both accesses). 

2)
Independent timers: the MM back-off timer is applicable only to the PLMN in which it is received. 

A UE can be registered to both 3GPP and N3GPP Accesses at the same time, using independent registrations as defined in TS23.501.

In 5GS, as specified in TS23.501 (the same statement is in TS24.301 for EPS), the MM back-off timer shall not trigger cell/RAT/PLMN change: “The Mobility Management back-off timer shall not impact Cell/RAT and PLMN change. Cell/RAT and TA change do not stop the Mobility Management back-off timer. The Mobility Management back-off timer shall not be a trigger for PLMN reselection. The back-off timer is stopped as defined in TS 24.501 [47] when a new PLMN that is not an equivalent PLMN is accessed.” – this behaviour preserves the good operation of the system in avoiding both undue interference and undue signalling surge in the current PLMN and other (esp. equivalent) PLMNs.
With N3GPP Access, esp. WLAN access, cell (re)selection are not ruled by 3GPP principles hence could yield unwanted signalling surge upon reception of MM back-off timer under 3GPP access in case the UE then attempted access via N3GPP.

Our view is that the same behaviour as outlined above should apply covering 3GPP and N3GPP accesses in ePLMNs in order to preserve the operation of these PLMNs. It is therefore proposed to discard alternative 2) above. However, the UE shall be able to maintain independent timers for 3GPP and non-3GPP access when connected to different PLMNs that are not ePLMNs.
Proposal 1: For the case when the UE is connected via 3GPP and non-3GPP accesses to different PLMNs that are ePLMNs, the MM back-off timer is applicable to both PLMNs (hence both accesses).
Proposal 1a: For the case when the UE is connected via 3GPP and non-3GPP accesses to different PLMNs that are not ePLMNs, MM back-off timers are PLMN specific.

Further, it is proposed to include “Access Type” in addition to “cell/RAT/PLMN change” i.e. to expand the scope of the scenario of Question 3 beyond that of a UE registered (connected) to both ePLMNs via 3GPP and N3GPP access. 

Proposal 2: The MM back-off timer shall not impact cell/RAT/Access Type and PLMN change. This is covered in [4].
2.2
Question 4: Dual Registration Mode (S1 and N1 modes)
Dual Registration Mode is not specified in legacy systems. By definition, DRM is only applicable between a 5GS and an EPS of the same PLMN or of equivalent PLMNs, as specified in TS23.501.
Two proposals were made at SA2#125:
1)
Single timer: the MM back-off timer is applicable to both PLMNs. 

2)
Independent timers: the MM back-off timer is applicable only to the PLMN in which it is received. 

The following scenarios need to be addressed:

a)
The UE is making a first registration.
b)
The UE registered in one system is attempting a second registration.
For scenario a) we would recommend a single behavior (irrespective whether the UE is SRM-capable only or SRM- and DRM-capable); that specified in EPS and to which 5GS should be added i.e. the MM back-off timer applies across ePLMNs and systems incl. 5GS. When backed off in one system, no attempt will be made in the other system as long as the MM back-off timer is running.

Proposal 3: The MM back-off timer received upon a first registration applies across systems and ePLMN.

For scenario b) the situation is not trivial – should the MM back-off timer received from the second system and PLMN when attempting registration, apply to both PLMNs when the UE has not been backed-off in the first system and PLMN? Dual registration mode was introduced as a means to provide service continuity between EPS and 5GS when no N26 interface is deployed between the two systems – however its use is not restricted to that of mobility between EPS and 5GS.
-
UEs not supporting dual registration mode would be backed off across all systems as per Proposal 3
-
Unless the second registration is indicated as a second (additional) registration by the UE (i.e. before any transfer of PDU Session/PDN Connection is indicated), the second system and PLMN cannot distinguish this registration from a single registration made any other UE i.e. if backed off, this UE would be expected to be backed off across systems and ePLMNs as per Proposal 3. As currently defined in TS23.501 for interworking without N26, when a UE attaches in 5GS (resp. EPS) it indicates whether it is moving from EPS (resp. 5GS) – this indication has been made more generic by CT1 such that the UE indicates whether it is already registered in the other system i.e. 5GS (resp. EPS) when registering to EPS (resp. 5GS) – this indication enables the UDM+HSS to avoid cancelling the registration in 5GS (resp. EPS). 

Observation 1: An indication is provided by the UE at registration to the second system and PLMN that it is already registered to a first system and PLMN (where PLMNs are ePLMNs).

It is arguable whether it is justified for a second system and PLMN to always rule the ongoing behavior in the first system and PLMN (albeit ePLMN) especially if the UE has not been backed off in the first system and may be having an ongoing service in that first system. Therefore the following proposal is made:

Proposal 5: Upon UE registration to a second system and PLMN, the UE provides an indication that it is already registered to a first system and PLMN. Based on this indication, the network determines whether the first PLMN is an ePLMN and if so, when it provides an MM back-off timer to the UE it also indicates how the UE shall behave i.e. back-off:
1)
Whether the UE shall back-off across all systems and ePLMNs in the same manner as Proposal 3 (default when no indication is provided by the network); or
2)
The UE shall back-off from this system only, in this PLMN and any ePLMN thereof (explicit indication provided by the network).

For example, if the UE is already registered in 5GS and is registering to EPS, it indicates so to the EPS which if the UE needs to be backed off either proceeds according to either 1) i.e. the UE backs off from both EPS and 5GS in this PLMN and ePLMN thereof for the duration of the MM back-off timer, or 2) i.e. the UE backs off from EPS only in this PLMN and ePLMN thereof, but maintains its registration over 5GS.

Proposal 5 provides the choice to operators as to how the UE shall behave, allowing to maintain ongoing service whilst preserving the operation of the network that issues the back-off (as well as that of the same system in all ePLMNs). 

3
Conclusions
Proposal 1: For the case when the UE is connected via 3GPP and non-3GPP accesses to different PLMNs that are ePLMNs, the MM back-off timer is applicable to both PLMNs (hence both accesses).

Proposal 1a: For the case when the UE is connected via 3GPP and non-3GPP accesses to different PLMNs that are not ePLMNs, MM back-off timers are PLMN specific.

Proposal 2: The MM back-off timer shall not impact cell/RAT/Access Type and PLMN change.
Proposal 3: The MM back-off timer received upon a first registration applies across systems and ePLMN.

Observation 1: An indication is provided by the UE at registration to the second system and PLMN that it is already registered to a first system and PLMN (where PLMNs are ePLMNs).

Proposal 5: Upon UE registration to a second system and PLMN, the corresponding network, based on the UE indication that it is already registered to a first system and PLMN, determines whether the first PLMN is an ePLMN and if so when it indicates an MM back-off timer to the UE it also indicates how the UE shall behave i.e. back-off:

1)
Whether the UE shall back-off across all systems and ePLMNs in the same manner as Proposal 3 (default when no indication is provided by the network); or

2)
The UE shall back-off from this system only, in this PLMN and any ePLMN thereof (explicit indication provided by the network).
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