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Abstract of the contribution:This contribution includes the avoidance of frequent inter-CN type mobility, between EPC and 5G CN, to key issue 12.
1. Discussion
Key issue #12 in TR 23.724 describes the issues to be solved for inter-RAT mobility. One mobilty aspect is not yet considered though. The 5G system introduces a new core network type, 5G CN, in which case inter-CN type mobility between EPC and 5G CN is also introduced. Interworking of 5G CN with EPC as introduced in Rel-15 covers mobility between EPC and 5G CN. However, in case of massive IoT, the potential signalling load created by a missive amount of IoT devices performing inter-CN-type mobility between ECP and 5G CN can deterioirate substantially the network performance. It is therefore important to consider avoiding inter-CN-type mobility between EPC and 5G CN whenever possible for the case of massive IoT. 

This is particularly problematic in the case of IoT, so it should be studied within the FS_CIoT_5G scope.
This document proposes to include the case of inter-CN mobility for massive IoT. 
2. Proposed text to TR 23.724

First Change 

5.12
Key Issue 12: Inter-RATand/or inter-CN-type mobility support to/from NB-IoT
5.12.1
Description

In Rel-14, inter-RAT mobility to/from NB-IoT without the need to detach/reattach was introduced with a CN only approach with three aspects:

-
Force TAU triggering UE via different TAs for different RAT types WB-E-UTRAN and NB-IoT

-
Maintaining two separate UE radio capabilities in the CN (MME) depending on whether they were received when the UE was camping on WB-E-UTRAN or NB-IoT.

-
PDN connection handling based on subscription.

Rel-14 Cellular IoT covers only mobility with one core network type: EPC. 

The 5G system introduces a new core network type, 5G CN, in which case inter-CN type mobility between EPC and 5G CN is also introduced. Interworking of 5G CN with EPC as introduced in Rel-15 covers mobility between EPC and 5G CN. However, in case of massive IoT, the potential signalling load created by a missive amount of IoT devices performing inter-CN-type mobility between EPC and 5G CN can deterioirate substantially the network performance and UE power consumption. It is therefore important to consider avoiding inter-CN-type mobility between EPC and 5G CN whenever possible for the case of massive IoT.
5.12.2
Architectural requirements

The architectural requirements are:
-
Intra-PLMN idle mode inter-RAT mobility to and from NB-IoT should be supported in a radio, core network and battery efficient manner. The other RAT to be supported are NR, WB-E-UTRAN.
Editor's note:
Additional considerations for GERAN/UTRAN are FFS.

-
The solution should enable data sent on different RATs to be correctly recorded on CDRs.

-
The HPLMN should be able to influence which DNNs/S-NSSAIs are maintained, reconnected or disconnected at inter-RAT idle mode mobility to/from NB-IoT.
-
The system should be able to avoid frequent inter Core Network type mobility, e.g. between EPC and 5G CN.
5.12.3
Architectural baseline

The architecture baseline uses the EPC solution as baseline for the core network aspects.

-
It is assumed that the UE radio capabilities provided by the UE in NB-IoT are different from the UE radio capabilities provided by the UE in WB-E-UTRAN and NR.

-
Therefore two sets of capabilities are maintained by the AMF:

-
UE radio capabilities provided while UE is camping on NB-IoT are stored in AMF and provided to the RAN only when the UE is camping on NB-IoT.

-
UE radio capabilities provided while UE is camping on WB-E-UTRAN or NR are stored in AMF and provided to the RAN only when the UE is camping on WB-E-UTRAN or NR.
-
When the UE preforms inter-RAT idle mode mobility to/from NB-IoT, the SMF decides, based on policies received from UDM or based on local policy, whether to maintain, reconnect or release a PDU session based on the DNN/S-NSSAI information.

5.12.4
Open issues

-
How to handle established PDU Session for following idle mode mobility scenarios:
-
Between NB-IoT connected to 5GC and WB-EUTRAN connected to 5GC;
-
Between NB-IoT connected to 5GC and WB-EUTRAN connected to EPC;
-
Between NB-IoT connected to 5GC and NR connected to 5GC.
-
How to avoid frequent inter core network type mobility, e.g. between 5G CN and EPC whenever possible. 
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