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Abstract of the contribution:This contribution proposes that the RAN broadcasts information regarding 5G Cellular IoT support and the UE performs CN selection based on that.

1. Discussion
[bookmark: _Hlk514274591]Key issue #15 introduces two aspects:
1. The UE performing Core Network selection for Cellular IoT
2. 5G CN redirecting the UE to EPC for Cellular IoT
This contribution focuses on Aspect 1. 
For that case the architectural baseline as per Section 5.15.3 contains:
-	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. 
[bookmark: _Hlk515470396][bookmark: _Hlk515520337] But some open issues need to be resolved. Namely: 
[bookmark: _Hlk517323992][bookmark: _Hlk514275997]-	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.
The following proposed solution solves these open issues. 
2. Proposed text to TR 23.724
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[bookmark: _Toc516554269]
6.X	Solution #X: C-IoT UE Core Network selection based on S-NSSAIs
[bookmark: _Toc516554270]6.X.1	Introduction
This solution applies to Key Issue 15: Core Network selection for Cellular IoT. 
[bookmark: _Toc516554271]6.X.2	Functional Description
[bookmark: _Toc516554272]6.X.2.1	General
The following applies for how Whether and how the 5GS C-IoT feature(s) are indicated to UE:
-	An NG-RAN node that supports access to both EPC and 5G-CN is configured to broadcast in system information broadcast the 5G Cellular IoT support information.
NOTE: 	For WB-E-UTRAN/EPS there already exists SIB2 broadcast of “up-CIoT-EPS-Optimisation-r13” and/or “cp-CIoT-EPS-Optimisation-r13” (see TS 36.331 [X]). Therefore the UE receives information on C-IoT support for both EPC and 5G CN with no impacts to EPS. 
The UE supporting both EPC and 5G Cellular IoT and requiring Cellular IoT services performs CN selection as follows:
-	The UE first checks in SIB whether there is 5G Cellular IoT information. If the 5G Cellular IoT support is present and  consistent with UE required Cellular IoT feature(s), the UE selects 5G CN. 
NOTE: 	Whether 5G C-IoT may have incompatible support scenarios is dependent on the conclusion of other key issues in this TR.
-	 If the UE does not find in SIB 5G Cellular support information consistent with its own requirements, the UE checks the presence of “up-CIoT-EPS-Optimisation-r13” and/or “cp-CIoT-EPS-Optimisation-r13”. If the EPC CIoT support is compatible with UE EPC CIoT support (e.g. UE and EPS support Control Plane CIoT EPS optimization), the UE selects EPC.
UE Cellular IoT indication of Requested 5G Cellular IoT feature:
· When the UE initiates RRC connection establishment procedure, the UE indicates which CN is selected as per Rel-15 for E-UTRA.
-	If the UE selected EPS, the UE proceeds as per TS 23.401 [4]. 
-	If the UE selected 5G CN, the UE further indicates Requested 5G Cellular IoT support information in RRC. The NG-RAN uses this information for AMF selection. 
-	The UE furthers indicates the Requested 5G Cellular IoT support information at NAS layer for the AMF to perform SMF selection based on this information. 
[bookmark: _Hlk517327603]6.X.2.2	5G Cellular IoT support information based on S-NSSAIs
The key idea is that 3GPP standardizes S-NSSAI value(s) that correspond to a specific (set of) 5G Cellular IoT feature(s). 
NOTE:	This correspondence is dependent on which 5G CIoT features are selected for normative work. 
The 5G Cellular IoT support information as described in 6.X.2.1 is the S-NSSAI(s). The NG-RAN broadcasts the S-NSSAI(s) corresponding to 5G Cellular IoT features. 
In this option, the Requested 5G Cellular IoT support information as per 6.X.2.1 is an S-NSSAI in the Requested NSSAI. 
The UE already includes the Requested NSSAI in RRC and in NAS, the NG-RAN node already performs AMF selction based on Requested NSSAI. Therefore, this option does not have RRC or NAS signalling impacts, and no impacts to AMF selection, as it reuses Network slicing feature for those aspects.
6.X.3	Support of EPC interworking
[bookmark: _Toc516554273]By broadcasting C-IoT support in 5G CN, the UE can select the appropriate CN type based on C-IoT support before initiating RRC connection establishment procedures. 
6.X.4	Procedures
Figure 6.X.4-1 shows the call flow for Core Network selection for Cellular IoT.

 
Figure 6.X.4-1: Core Network Selection
1.	The NG-RAN broadcasts 5G Cellular IoT support information in SIB via S-NSSAIs and also broadcasts “up-CIoT-EPS-Optimisation-r13” and/or “cp-CIoT-EPS-Optimisation-r13” for EPS CIoT support if it applies. 
2.	The UE uses the received broadcasted information to perform CN selection with the criteria described in 6.X.4.1.
A) UE selects 5G CN, use of S-NSSAI
3a.	The UE initiates Registration procedure including the S-NSSAI corresponding to the UE 5G CIoT features in the Requested NSSAI in both RRC and NAS.  Registration procedure continues as per TS 23.501 [5] using regular Network slicing feature for AMF selection, Allowed NSSAI, etc. The UE receices in the Allowed NSSAI an S-NSSAI corresponding to the 5G CIoT features enabled by the network. 
4b. The NG-RAN takes into consideration the Requested 5G CIoT support information when selecting the AMF
5b. Registration procedure continues as per TS 23.501 with the following modifications. The AMF decides based on the UE Reqeusted 5G CIoT support information, netowrk support, subscription information and/or local policies what is the Allowed 5G CIoT support information, and provides it to the UE in registratrion accept message. UE knows which features are enabled based on the Allowed 5G CIoT support information. 
B) UE selects EPC
3b.	Attach/TAU procedure as per TS 23.401 [4]
[bookmark: _Toc516554274]6.X.5	Impacts on existing entities and interfaces
[bookmark: _Hlk500857602]In UE:
-	Receive broadcast information regarding 5G CIoT support.
-	Perform CN selection based on which 5G CIoT features are supported in 5G CN and/or EPC.
-	Know S-NSSAI value corresponds to certain 5G CIoT feature(s).
In NG-RAN:
-	Broadcast in SIB new information for 5G Cellular IoT support.
[bookmark: _Toc516554275]6.X.6	Evaluation
Editor's note:	This clause provides an evaluation of the solution.

[bookmark: _1407230184][bookmark: _MON_1546401238][bookmark: _MON_1546402358][bookmark: _MON_1548689771][bookmark: _MON_1545478660][bookmark: _MON_1545482286][bookmark: _MON_1546339004][bookmark: _MON_1546382590]
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