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1
Decision/action requested

In this box give a very clear / short /concise statement of what is wanted.
2
References
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[3]
3GPP TS 38.300 NR; Overall description; Stage-2
3
Rationale

3.1


Background and motivation

3GPP SA2 and WGs (CT1/3/4) have specified the CIoT for 5GS in release 16. The 5GS CIoT UE access 5GC also needs the support of charging for those 5GS CIoT. The charging for EPS interworking with 5GS has not included EPS CIoT parameters (e.g. Control Plane CIoT optimization) in release 15/16. The 5GS CIoT will use the E-UTRAN features of cellular IoT in 5GS, which are composed of a number of solution sets for CIoT optimization scenarios and types of CIoT UE. Therefore, the charging of 5GS CIoT may need an analysis for a brief discussion on 5GS CIoT scenarios on charging requirements. 

This contribution is to provide initial analysis on charging aspect for 5GS CIoT scenarios. This contribution also provides conclusion and recommendation to standard proposal(s) for release 17.
3.2


5GS CIoT features
The following features are considered as potential 5GS CIoT scenarios for supports of charging aspect, as described in Table 3.2-1.
	No.
	Optimizations
	Description
	Specification(s)
	Support for charging
	clause

	1
	Control Plane CIoT 5GS Optimisation
	The Control Plane CIoT 5GS Optimisation is used to exchange user data between the UE and the SMF as payload of a NAS message in both uplink and downlink directions, avoiding the establishment of a user plane connection for the PDU Session.
	TS 23.501 [1]
TS 23.502 [2]
	Yes
	　3.3.2

	2
	User Plane CIoT 5GS Optimisation
	User Plane CIoT 5GS Optimisation enables transfer of user plane data from CM-IDLE without the need for using the Service Request procedure to establish Access Stratum (AS) context in NG-RAN and UE
	TS 23.501 [1]
TS 23.502 [2]
	Yes
	　3.3.3

	3
	Non-IP Data Delivery (NIDD)
	Functions for NIDD may be used to handle Mobile Originated (MO) and Mobile Terminated (MT) communication for unstructured data (also referred to as Non-IP).
NIDD is handled using an Unstructured PDU session to the NEF.
Such delivery to the AF is accomplished by one of the following two mechanisms:
-- Delivery using the NIDD API;
-- Delivery using UPF via a Point-to-Point (PtP) N6 tunnel
	TS 23.501 [1]
TS 23.502 [2]
	Yes
	　3.3.4

	4
	Reliable Data Service
	The Reliable Data Service (RDS) may be used between the UE and NEF or UPF when using a PDU Session of PDU Type 'Unstructured'.
	TS 23.501 [1]
TS 23.502 [2]
	No
	　3.3.5

	5
	Power Saving Enhancements
	To enable UE power saving and to enhance MT reachability while using MICO mode, e.g. for CIoT, the following features are specified in the following clauses:
- Extended Discontinuous Reception (DRX) for CM-IDLE and CM-CONNECTED with RRC-INACTIVE;
- MICO mode with Extended Connected Time;
- MICO mode with Active Time;
- MICO mode and Periodic Registration Timer Control.
	TS 23.501 [1]
TS 23.502 [2]
TS 36.331 [x]
TS 36.304 [y]
	No
	　

	6
	High latency communication
	Functions for High latency communication may be used to handle mobile terminated (MT) communication with UEs being unreachable while using power saving functions as specified in clause 5.31.7. "High latency" refers to the initial response time before normal exchange of packets is established.
	TS 23.501 [1]
TS 23.502 [2]
	No
	　

	7
	Support for Monitoring Events
	The Monitoring Events feature is intended for monitoring of specific events in the 3GPP system and reporting such Monitoring Events via the NEF. 5GS CIoT uses regular monitoring events defined in 5GS.
	TS 23.501 [1]
TS 23.502 [2]
	No
	　

	8
	Inter-RAT idle mode mobility to and from NB-IoT
	Tracking Areas are configured so that they do not contain both NB-IoT and other RATs' cells, so when the UE is changing RAT type to or from NB-IoT while remaining registered with 5GC, the UE will perform the Mobility Registration Update procedure.
When the UE is changing RAT type to or from NB-IoT and moving between 5GC and EPC, during the Registration, Attach or TAU procedure the RAT type change is determined.
The specification in this clause does not apply to RAT type corresponding to Non-3GPP Access type.
	TS 23.501 [1]
TS 23.502 [2]
	No
	　

	9
	Restriction of use of Enhanced Coverage
	The usage of Enhanced Coverage requires use of extensive resources (e.g. radio and signalling resources).
	TS 23.501 [1]
TS 23.502 [2]
TS 36.300 [z]
	No
	　

	10
	Support of rate control of user data
	Serving PLMN Rate Control:
Serving PLMN Rate Control is intended to allow the Serving PLMN to protect its AMF and the Signalling Radio Bearers in the NG-RAN from the load generated by NAS Data PDUs.
Small Data Rate Control:
Small Data Rate Control is intended to allow HPLMN operators to offer customer services such as "maximum of Y messages per day".
	TS 23.501 [1]
TS 23.502 [2]
	Yes
	　3.3.6

	11
	Service Gap Control
	Service Gap Control is an optional feature intended for CIoT UEs to control the frequency at which these UEs can access the network.
	TS 23.501 [1]
TS 23.502 [2]
	No
	　


Table 3.2-1: features of 5GS CIoT for charging aspect
3.3


Discussions on enhancements of charging aspect for 5GS CIoT
3.3.1


General

Cellular IoT is a standard defined by the 3GPP to answer internet of things requirements such as low power, long range and small data transportation. Two standards are currently supported, LTE Cat.M1 and NB-IoT, which can be applied to a number of different applications.
The application of the 5GS CIoT is to use Cellular IoT compliance UE to access 5GS, via NR and 5GC. The SA2 WG defines specifications related 5GS CIoT those can be seen in TS 23.501 clause 5.31 and TS 23.502. The other specification supporting 5GS CIoT in NR part are TS 36.300, TS 38.300. The Cellular CIoT related values of RAT type as specified in TS 29.571 are "NBIOT" and "LTE-M". The scenario that interworking between 5GS and EPC shall be supported by 5GS CIoT charging.
As described in clause 5.31.20 of TS 23.501, Category M UEs differentiation shall be provided to network that identify traffic to/from Category M UEs, e.g. for charging differentiation. This statement might be considered when specify charging information addition to "LTE-M" RAT type information.
UE and AMF negotiate Preferred and Supported Network Behaviour during registration, as specified in clause 5.31.2 of TS 23.501.

3.3.2


Control Plane CIoT 5GS Optimisation
The Control Plane CIoT 5GS Optimisation is used to exchange user data between the UE and the SMF as payload of a NAS message in both uplink and downlink directions, avoiding the establishment of a user plane connection for the PDU Session. The stage 2 description on Control Plane CIoT 5GS Optimisation can be seen in 4.31.4 of TS 23.501. 
UE and AMF negotiate support and use of Control Plane CIoT 5GS Optimisation. During the PDU Session Establishment procedure the AMF indicates to the SMF that Control Plane CIoT 5GS Optimisation is available for data transmission. 
As described in TS 32.251, the charging information will describe the use of Control Plane CIoT EPS Optimisation as part of usage for radio interface. 

This document proposes to define relevant charging procedure, charging information and parameters in CDR for Control Plane CIoT 5GS Optimisation in charging aspect.

3.3.3


User Plane CIoT 5GS Optimisation
User Plane CIoT 5GS Optimisation enables transfer of user plane data from CM-IDLE without the need for using the Service Request procedure to establish Access Stratum (AS) context in NG-RAN and UE. UE and AMF negotiate support User Plane CIoT 5GS Optimisation over NAS. 
During registration procedures, the AMF determines the use of the User Plane CIoT 5GS Optimisation based on UEs indications in the 5G Preferred Network Behaviour, the serving operator policies and the network support of CIoT 5GS optimisations. The AMF selects an SMF that supports User Plane CIoT 5GS Optimisation.

Based on a trigger from the NAS layer when a UE is in CM-IDLE with Suspend, the UE attempts the Connection Resume in CM-IDLE with Suspend procedure. 
NOTE: 3GPP specifications (per TS 23.501 and TS 23.502) does not describe the particular indication to SMF for user plane CIoT 5GS, see the Control Plane CIoT 5GS Optimisation indication or Control Plane Only indicator to SMF.

This document proposes to consider the particular charging procedure, charging information and CDR for user plan CIoT 5GS, in charging aspect. 
3.3.4 


Non-IP Data Delivery (NIDD)
The UE may obtain an Unstructured PDU session to the NEF during the PDU Session Establishment procedure. Whether or not the NIDD API shall be invoked for a PDU session is determined by the presence of a "NEF Identity for NIDD" for the DNN/S-NSSAI combination in the subscription. NIDD is handled using an Unstructured PDU session to the NEF.

Functions for NIDD may be used to handle Mobile Originated (MO) and Mobile Terminated (MT) communication for unstructured data (also referred to as Non-IP). Such delivery to the AF is accomplished by one of the following two mechanisms:

-
Delivery using the NIDD API;

-
Delivery using UPF via a Point-to-Point (PtP) N6 tunnel.
Regarding 5G data connectivity charging, this document proposes to specify charging for SMF charging. The particular charging for capability exposure is FFS.
3.3.5


Reliable Data Service
The Reliable Data Service (RDS) may be used between the UE and NEF or UPF when using a PDU Session of PDU Type 'Unstructured'. The service provides a mechanism for the NEF or UPF to determine if the data was successfully delivered to the UE and for the UE to determine if the data was successfully delivered to the NEF or UPF.
This document proposes not to specify charging enhancement for RDS in charging specifications.
3.3.6


Support of rate control of user data
The rate of user data sent to and from a UE (e.g. a UE using CIoT 5GS Optimisations) can be controlled in two different ways:
-
Serving PLMN Rate Control;
-
Small Data Rate Control.
Serving PLMN Rate Control is intended to allow the Serving PLMN to protect its AMF and the Signalling Radio Bearers in the NG-RAN from the load generated by NAS Data PDUs. The Serving PLMN Rate Control value is configured in the (V-)SMF as specified in TS 23.501. At PDU Session establishment and PDU Session modification, the (V-)SMF may inform the UE and UPF/NEF of any per PDU Session local Serving PLMN Rate Control that the Serving PLMN intends to enforce for NAS Data PDUs.
Small Data Rate Control is intended to allow HPLMN operators to offer customer services such as "maximum of Y messages per day". When a PDU Session is first established, the (H-)SMF may provide the configured Small Data Rate Control parameters to the UE and UPF or NEF. The UE shall comply with this uplink rate control instruction. If the UE exceeds the uplink 'number of packets per time unit', the UE may still send uplink exception reports if allowed and the 'number of additional allowed exception reports per time unit' has not been exceeded. 
The rate control information is separate for uplink and downlink and in the form of:

-
an integer 'number of packets per time unit', and

-
an integer 'number of additional allowed exception report packets per time unit' once the rate control limit has been reached.

As described in TS 32.251, the Serving PLMN Rate Control and MO exception data counter value are supported in IP-CAN bearer charging data in S-GW (SGW-CDR).
This document proposes to specify the charging procedure and charging information for rate control of user data and exception report packets in charging aspect.
3.4


Other features potentially need charging enhancement
In case that CIoT UE is connected to PGW-C+SMF via EPC and interworking with 5GS is supported, the charging information related CIoT optimisation of E-UTRAN as described in TS 32.251 should be included in Interworking charging specific parameters as described in B.2.2 of TS 32.255.
Small data rate control as a feature for CIoT 5GS, might be supported by charging.

CIoT as a type of network slice, S-NSSAI is used for SMF selection, for SMF to determine the Small Data Rate Control. DNN/S-NSSAI combination in the subscription is used for SMF to determine invoke of NIDD API and select NEF. 
As described in 5.31.20 of TS 23.501, Category M UEs differentiation is used by the network to identify traffics to/from Category M UEs, e.g. for charging differentiation. This document proposes to support Category M (LTE-M) UEs as part of information, to differentiate the CIoT UEs supporting E-UTRAN.
3.5


Conclusions 

Supported features related to CIoT in 5GS should be supported by 5G data connectivity charging. In table 3.2.1, the optimisations of CIoT 5GS which marked as "support for charging" should be included in work item on 5G CIoT charging in release 17.
4
Detailed proposal

SA5 is asked to agree to define enhance 5G data connectivity for 5GS CIoT charging as following:

· Control Plane CIoT 5GS Optimisation and User Plane CIoT 5GS Optimisation
· Non-IP Data Delivery (NIDD)
· Support of rate control of user data
· Category M UEs differentiation
· Exception report
