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Abstract of the contribution: This paper addresses potential issues of how to handle CIoT supporting UEs that also support NR.
1
Background
1.1 Issue 1: LTE-M and NR mobility

In the context of 5G Cellular IoT, SA2 is introducing LTE-M as RAT type. The RAT type information is provided by the AMF to other NFs in 5GC during specific procedures. The network needs to know whether the UE is camping on LTE-M (as opposed to NR) for charging, accounting, etc.
However, if the UE moves between LTE-M and NR without triggering registration update, i.e. there are LTE-M and NR cells in the registration area, the network would not be able to adjust the RAT type accordingly. This situation is made worse by the fact that it is possible to have Tracking Areas that have both NR and WB-E-UTRA cells, as a UE would move between the two RATs and not trigger registration update procedure, in which case neither the AMF nor the SMF can adjust the configuration.

1.2 Issue 2: CP optimization and NR mobility

Control Plane CIoT 5GS optimization is currently supported only when the UE is accessing 5GC via WB-E-UTRAN or NB-IoT. The current negotiation of these features is not RAT type specific, and it is performed between the UE and the AMF. 
However, 5G CP optimization may be enabled by the AMF when the UE is camping on WB-E-UTRAN, but the UE may later move to NR. In that case, these features are not supported, but the features are still enabled at NAS. 
For Control Plane CIoT 5GS Optimisation, on top of the MM configuration, a PDU Session may be set to Control Plane only when the UE registers via WB-E-UTRAN, but if the UE moves to NR and Control Plane CIoT 5GS Optimisation is not supported in NR, then that PDU session would need to be released when the UE moves to NR. 

On the other direction, i.e. NR to WB-E-UTRA mobility, currently the UE does not include PNB when initiating registration procedure from NR. But if the registration area contains WB-E-UTRA cells, the UE could have used CP optimization if moving to a WB-E-UTRA cell. 

2
Discussion on solutions 
2.1
Proposed solution for Issue 1: LTE-M and NR mobility.
It is proposed to clarify that a category M device accessing WB-E-UTRA shall deactivate NR and not indicate support for NR. An on the other direction, a UE accessing 5GC via NR shall not indicate Category M. In that case, a cat-M1/M2 device accessing WB-E-UTRA never selects NR and it is never moved to an NR cell via connected mode mobility.

Since the category indication is described in RAN2 specifications, it is proposed to send an LS to RAN2 requesting the above clarification.

	Proposal 1: Send LS to RAN2 indicating SA2 assumes a cat-M1/M2 device accessing WB-E-UTRA does not indicate NR support, and that a device accessing NR does not indicate cat-M1/M2.  


2.2.
Solutions for CP optimization and NR mobility

2.1.1
Solution 1: Support CP CIoT 5GS Optimization (no EDT) over NR.  
The issues described in section 1 do not exist if CP optimization is supported in both NR and WB-E-UTRA. 

The minimum required for CP CIoT 5GS Optimisation is to:

-  Perform full RRC connection establishment over NR. 

-
Send Data over NAS over that RRC connection. 

This option does not cover:

- 
CN type selection based on CIoT features, as the NR does not indicate support of CIoT features. 

-
AMF selection based on CIoT feature request from UE, as no RRC indication from UE would be supported over NR in Rel-16.

This option also requires that the UE provides PNB when accessing 5GC via NR (currently not supported in NAS TS 24.501). 
2.1.2
Solution 2: UE does not use CP optimization in NR.

The UE negotiates PNB/SNB when accessing 5GC either via WB-E-UTRA or NR. However, the UE does not use CP optimization when camping on NR, and instead initiates regular service request procedure to establish user plane resources. 

Note however, that if there is PDU session for Control Plane only, then that PDU session becomes unavailable when the UE camps on NR, as user plane resources for that PDU Session shall not be activated. It is proposed then that a UE that has a PDU session for Control Plane only established, disables NR.    
3
Proposal

	Proposal 1: Send LS to RAN2 indicating SA2 assumes a cat-M1/M2 device accessing WB-E-UTRA does not indicate NR support, and that a device accessing NR does not indicate cat-M1/M2.  


Draft LS to RAN2 is provided in S2-1909905.
	Proposal 2: To decide whether CP optimization can be supported over NR, and capture in TS 23.501 either Solution 1 or 2.  


Draft of Solution 2 is provided in S2-1909906.
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