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Abstract of the contribution: This contribution proposes solution 42 update to resolve EN.
1. Discussion

This paper proposes to update solution 42 for Key Issue #15: Core Network selection for Cellular IoT for Core Network Steering aspect.
Solution 42 proposes NAS based redirection. CN system can decide to steer UE to the target CN system based on the operator policy. It should be able to reject the Registration or Attach/TAU procedure with appropriate cause value in order to let UE disable current NAS mode and select target CN system. 
For the cause value, TS 24.501 rel-15 has already defined rejection cause value to registration request as following:

#27
(N1 mode not allowed).


The UE shall set the 5GS update status to 5U3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.2.2) and shall delete any 5G-GUTI, last visited registered TAI, TAI list and ngKSI. Additionally, the UE shall reset the registration attempt counter and shall enter the state 5GMM-NULL


The UE shall disable the N1 mode capability for both 3GPP access and non-3GPP access (see subclause 4.9).

And details for disable/re-enabling is specified in the clause 4.9 of TS 24.501, which specifies UE operation case by case.
In TS 23.401, EPS NAS specification, there are cause values #7
(EPS services not allowed) and #8 (EPS services and non-EPS services not allowed) with following text:
If the UE is operating in single-registration mode, the UE shall in addition handle the 5GMM parameters as specified in 3GPP TS 24.501 [54] for the case when the registration procedure for mobility and periodic registration update indicating "mobility registration updating" in the 5GS registration type IE of the REGISTRATION REQUEST message is rejected with the 5GMM cause with the same value.

Therefore, redirection from/to EPS to/from 5GS can be supported with current cause value in EPS and 5GS.
In the solution, there is Editor’s Note saying:
Editor's note:
How the AMF knows the EPC is available for the UE is FFS. Related to this, whether the redirected UE will immediately return back to 5GC due to unavailability of EPC is FFS.
This Editor’s Note was added to discuss whether the target CN system needs to know the UE has been redirected. One benefit of this indication is that the target CN system doesn’t reject the UE if the UE has been redirected, in order to avoid ping-pong issue. However, it is not justified why an operator would configure policies to send UEs to the target CN system respectively, at the same time. Since the reason for steering is OAM aspect, e.g., system migration, (non-dynamic) load balancing, it is obvious that operator needs to make sure target system will accept the UE. It is not a desired case if both CN systems reject UE’s registration which breaks CIoT service for the UE. when UE accesses to the target CN system. 
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Considering also 5G migration scenario, above figure shows the zones depending on deployment status. When the UE moves to zone B from zone C, and if UE requests registration to 5GC as preferred, the UE will stay in zone B. If 5GC in zone B decides to redirect the UE to EPC, then UE accesses to the EPC, which should be available. If UE is in zone A, the 5GC shall not redirect the UE to EPC. Registration area of Zone A and Tracking area lists of Zone C should be handled for corresponding system. Note that IoT devices use NB-IoT or Cat.M LTE rather than NR, so different radio condition in specific area for the same RAT is not realistic scenario. Therefore, the ping-pong on redirection issue happens on network misconfiguration situation, which is not desired.

Therefore, it is proposed to remove EN.
2. Proposal
It is proposed to agree the following into the TR 23.724.

* * * First change * * * *

6.42
Solution 42: NAS based Redirection between Core Networks

6.42.1
Introduction
This NAS based solution applies to Key issue 15 of load balancing the UEs between the two systems.

6.42.2
Functional Description

This solution is a procedure to steer the UE during the (re-)registration procedure.

In EPC, when UE sends the Attach Request to the MME and MME determines that the UE need to move to the 5G system, the MME shall reject the Attach Request and send an appropriate EMM cause indicating the target CN system to the UE. After, the UE shall disable S1 mode and re-enable the N1 mode if it was disabled and perform registration in the target 5G system. Similar, in case of 5GC, the AMF will send a Registration Reject with a cause indicating to the UE to register in the EPC network. Upon the indication, the UE shall disable the N1 mode and re-enable the S1 mode if was disabled.

6.42.3
Support of EPC interworking
TS 23.501 [5], clause 5.17 applies when a registered/connected UE(s) is moved to 5GC or EPC systems.

6.42.4
Procedures

6.42.4.1
Redirection using NAS indication

6.42.4.1.1
General
When a UE triggered registration either in EPC or 5GC network, network redirects the UE to target system by indication in the NAS layer.

6.42.4.1.2
Redirection from EPC to 5GC network

[image: image2.emf]UE RAN MME AMF

1.Attach/TAU Request

3. Registration Request

2.Attach/TAU Reject

4. Registration Accept


Figure 6.42.4.1.2-1: Redirection from EPC to 5GC network
1.
The UE sends the Attach or TAU Request as step#1-2 of Figure 5.3.2.1-1 in TS 23.401 [4]. The UE includes an indication that it supports N1 mode and its Preferred Network Behaviour. The Preferred Network Behaviour includes the 5GS/EPS CIoT optimisations the UE supports and what it would prefer to use. Based on the indication that the UE supports N1 mode and that Preferred Network Behaviour, the MME knows the UE can be redirected to 5GC.

2.
If the MME decides to redirect the UE to the 5GC network, then the MME rejects the UE's attach request and sends an Attach / TAU Reject with appropriate EMM cause to indicating the UE to be registered in the 5GC network.

3.
Upon target CN type indication in the Attach Reject the UE disables S1 mode and re-enables the N1 mode if disabled, and the UE starts the 5GC Registration procedure, see Figure 4.2.2.2.2-1 in TS 23.502 [7].

If the UE cannot find a cell supporting connectivity to 5GC, the UE re-enables the S1 mode and attempts to attach to EPC.
4.
After, the 5GC will accept the UE registration as described in the Figure 4.2.2.2.2-1 in TS 23.502 [7].

6.42.4.1.3
Redirection from 5GC to EPC network
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Figure 6.42.4.1.3-1: Redirection from 5GC to EPC network
1.
The UE sends the Registration Request as step#1-3 of Figure 4.2.2.2.2-1 in TS 23.502 [7]. This can be initial, mobility or periodic registration. The UE includes an indication that it supports S1 mode and its Preferred Network Behaviour. The Preferred Network Behaviour includes the 5GS/EPS CIoT optimisations the UE supports and what it would prefer to use. Based on the indication that the UE supports S1 mode and the Preferred Network Behaviour, the AMF knows the UE can be redirected to EPC.

2.
AMF decides to redirect the UE to the EPC, the AMF rejects the UE's Registration Request and sends a Registration Reject with appropriate MM cause to indicating to the UE to attempt a registration in the EPC network.

3.
Upon CN type indication in the Registration Reject, the UE disables the N1 mode and re-enables the S1 mode if disabled, and the UE starts the EPC Attach or TAU procedure, see Figure 5.3.2.1-1 in TS 23.401 [4].

If the UE cannot find a cell supporting connectivity to EPC, the UE re-enables the N1 mode and attempts to attach to 5GC.
4.
After, the EPC will accept the UE Attach/TAU as described in the Figure 5.3.2.1-1 in TS 23.401 [4].

6.42.4.1.4
Interaction with Steering of Roaming
If the AMF rejects the registration request and redirects the UE to EPC, the steering of roaming as described in Annex C in TS 23.122 [21] cannot be applied. In this case the UE may be redirected to EPC as described in this solution.

6.42.5
Impacts on existing entities and interfaces

EPC impacts:

-
If a MME determines that the UE needs to be redirected to other system, then MME needs to use the appropriate EMM cause and notify to the UE in NAS layer

5GC impacts:
-
If AMF determines that the UE needs to be redirected to other system, then the AMF uses the appropriate EMM cause and notifies to the UE over NAS.

UE impacts:

-
UE needs to understand the NAS rejection value and performs actions accordingly, i.e. disable the S1 or N1 mode.

6.42.6
Evaluation

Editor's note:
This clause provides an evaluation of the solution.

* * * End of change * * * *
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