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Abstract of the contribution:This contribution introduces a new Key issue for Core Network selection for Cellular IoT feature.
1
Discussion

Rel-15 provides a mechanism to indicate over E-UTRA whether connectivity to 5GC is available, and a mechanism for the UE to indicate whether it has selected EPC or 5GC. 

A UE that supports EPS CIoT features and 5GS CIoT features as well as a UE that only supports 5G CIoT features needs to additionally be made aware whether CIoT features are available in EPC and/or 5GC when selecting the core network to connect to via an NB-IoT/WB-E-UTRA cell.

As background, in WB-E-UTRAN/EPS, there is a mechanism for discovery of user plane and control plane CIoT EPS optimization by means of SIB2 broadcast of “up-CIoT-EPS-Optimisation-r13” and/or “cp-CIoT-EPS-Optimisation-r13” (see TS 36.331).

The UE can also indicate these same parameters “up-CIoT-EPS-Optimisation-r13” and/or “cp-CIoT-EPS-Optimisation-r13” in RRC, to indicate support of these features. E-UTRAN can select the MME based on the UE indication. 

The existing Rel-15 mechanism mentioned above would need to be extended to indicate on top of 5GC availability via an NB-IoT or WB-E-UTRA(LTE-M) cell, whether 5GC offers 5GS CIoT features. 

A UE may select the CN type to connect to based on CP and/or UP availability in EPS (already existing indications) and/or 5G CIoT feature(s) availability in 5GC (new indications). 

A UE that selects 5GC from an NB-IoT/WB-E-UTRA cell, may also indicate request for 5G CIoT feature(s) in RRC. The RAN may use this information for AMF selection.  

2
Proposal
The following change is proposed to be applied to TR 23.724.
*** 1st Change ***
5.X
Key Issue X: Core Network selection for Cellular IoT
5.X.1
Description

Rel-15 provides a mechanism to indicate over E-UTRA whether connectivity to 5GC is available, and a mechanism for the UE to indicate whether it has selected EPC or 5GC in RRC signaling. 

A UE that supports EPS CIoT features and 5GS CIoT features as well as a UE that only supports 5GS CIoT features needs to additionally be made aware whether CIoT features are available in EPC and/or 5GC when selecting the core network to connect to via an NB-IoT/WB-E-UTRA cell.
In the networks that support CIoT features in both EPC and 5GC, the operator may seek for load balancing the UEs between the two systems. For example, initially the CIoT UEs are connected to the EPC, but once the capacity of 5GC increases or EPC decreases, step by step more UEs are moved to 5GC. 
This key issue aims at studying how to inform the UE whether and which 5GS CIoT features are available in 5GC, and how to steer the UE to EPC or 5GC based on operator policies or load conditions if the CIoT features required by the UE are supported in both EPC in 5GC.
5.X.2
Architectural requirements

The architectural requirements are as follows:

-
It shall be possible for a UE supporting CIoT features to discover whether 5G CIoT feature(s) are supported in 5GC via NB-IoT/WB-E-UTRA access, and to perform core network selection between EPC and 5GC based on such discovery.

-
It shall be possible for the RAN to take into account CIoT feature indication(s) from the UE to perform AMF selection.
-
Upon UE selecting 5GC, it shall be possible for the 5GC, based on e.g. operator policy or load conditions, to redirect the UE to EPC, and vice versa.
-
Upon redirecting the UE to EPC, it shall be possible for the EPC to prevent idle and connected mode mobility to 5GC, and vice versa. 
5.X.3
Architectural baseline

The architectural baseline is as follows:

-
A UE supporting 5G CIoT feature(s), discovers whether 5G CIoT feature(s) are supported in 5GC. 

-
A UE supporting 5G CIoT feature(s) and EPC CIoT optimizations performs CN type selection (EPC vs 5GC) based on the information about the features available for EPS (i.e., CP and/or UP optimizations) and 5GC.

-
A UE selecting 5GC may also request 5G CIoT feature(s) during RRC connection establishment procedure.

-
If the UE has requested 5G CIoT feature(s), the RAN takes that into account for AMF selection. 
-
If the UE has selected 5GC, the 5GC can based on e.g. operator policy or load conditions, redirect the UE to EPC, and vice versa.

-
If the 5GC has redirected the UE to EPC, the EPC indicates the idle mode camping policy and connected mode mobility restrictions to RAN to prevent mobility to 5GC, and vice versa. 

5.X.4
Open issues

The open issues for this key issue are the following:

-
The granularity of CIoT features to be discovered and to be taken into account, i.e. which solution or set of solutions constitute a 5GS CIoT(s) features to be taken into account during CN selection.
· -
How the network determines the UE(s) need to be moved to the other system (i.e. EPC to 5GC or vice versa)


-
Whether and how the 5GS C-IoT feature(s) are indicated to UE in broadcast or by any other means. 

-
How the 5GS CIoT feature(s) are indicated in RRC by UE.

Editor’s note:
The previous two aspects require coordination with RAN WGs.
-
How potential solutions relate to network slicing.
-
How the potential solutions for Core Network selection can be generalized and applied also to other than CIoT UEs.
*** End of changes ***
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