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Introduction:

The new Rel-17 - on Enhancement for the 5G Control Plane Steering of Roaming for UE in CONNECTED mode, describes that the UE in 5G may stay in connected mode for a rather long time, without going into idle mode. Therefore the HPLMN operator may have the mean to enforce the interruption of particular type(s) of ongoing session(s) in the designated UE in order to force the UE to move into Idle mode for the sake of performing SOR and moving the UE to another VPLMN, i.e. to obtain service on a higher priority PLMN. 

This discussion paper investigates how to identify the type of ongoing communication / session(s) that can be interrupted by the HPLMN to move the UE to Idle mode and perform SOR. Emergency services and high priority services sessions are exempted from this feature, i.e. shall not be interrupted.
Discussion:

While considering the new requirements for CP-SOR, it is required to define means to allow the HPLMN operator to control the timing when to move a UE from connected mode to Idle mode for the purpose of performing SOR taking into consideration the type of ongoing communication/sessions, with the exception for high priority services.

In addition, stage-1 requirements noted that changes required to support this feature are expected to have minimum impact on the 5G system.

Identifying the UE's type of ongoing communication / session(s):
Depending on the application type and characteristics, the suitable communication type is selected for the application.  Therefore, the type of communication/ session represents the type of application running over the PDU session. It is possible to have one or multiple type of communications per PDU session (example IMS signalling, VoIMS, SMSoIP, etc., all can share the same PDU session / DNN). 
In addition, the UE in connected mode may have communication established over control plane signalling, as NAS procedures with or without a data container to carry various types of data.

Identifying the type of communication/ session type is not something new for the UE implementation. For example, Access control uses the type of access attempt of the various application types to determine the access criteria. Similar criteria can be used for determining the applicability of the enhancement of SOR in connected mode.
Also there are other parameters that may identify a specific type of application, as a slice that can indicate the characteristics of the running application, the persistent PDU sessions indicates an ongoing telephony/voice service, using the OS id + APP id, among others.  Our task is to consider the easiest and most efficient way to identify the application type for determining the applicability of the Rel-17 SOR enhancement in connected mode, reusing what has been implemented so far as possible.
Proposed method(s) of identifying the communication type for enhanced SOR in connected mode:

To evaluate whether the UE should react on the information provided by the enhanced SOR in connected mode to release the NAS signalling connection locally and enter Idle mode, requires that all the PDU sessions in the UE that have radio bearers associated with these PDU sessions to be evaluated and none of the PDU sessions/ flows within all the PDU sessions are considered as exempted per definition. The criteria should be applicable for home routed and local break-out sessions/PDUs. HPLMN business requirements, user preference and user experience should be taken into consideration.
It is essential to note that the if the Rel-17 SOR enhancement in connected mode is to be performed in the UE, then the timing to request the UE to enter Idle mode is critical, where other applications may be started (newly requested or re-established) and thus the UE needs to re-assess the situation that can become complicated and recurrent.
The time of requesting a new PDU session till the time of establishing the PDU session should not be considered having the application running, therefore we can interrupt such a session for SOR.
The main approach is to exempt ongoing delay sensitive services and voice services in addition to emergency services and high priority services. For the data services, evaluation on the characteristics of the data service is essential (latency, GBR, DNN, slice, etc.) and should be taken into consideration. 
Active applications and the impact of Rel-17 enhanced SOR in connected mode:

	Type of application known for NAS
	Can it be interrupted by SOR while the session is in connected mode?
	Comments


	Ongoing MMTEL voice call
	No
	Ongoing voice calls in average are no longer than 30 mins.

	Ongoing MMTEL video call
	No
	Same as above.

	SMSoIP
	No
	Despite re-transmission mechanism exist, this session will not be interrupted as it should be very short.

	IMS registration related signalling
	Yes/No
	Depends on HPLMN operator preference.

If the user has not yet started a voice or data service and only IMS signalling is running in the UE then it is possible to move the UE to a higher priority PLMN and allow it to start the communication there. 

	Emergency service and other high priority services
	No
	Per SA1 requirements.
The following can be considered:

· As UE registered for emergency services, or has a PDN connection for emergency bearer services;
· High priority services includes, ongoing session of "high priority access", MPS, V2X communication over PC5, exception reporting, MCPTT and ProSe direct communication. (Some are covered individually in this table).


	Persistent PDU session
	No
	Ongoing voice service. Same as MMTEL voice.

	SMS over NAS
	No
	Despite re-transmission mechanism exist, this session will not be interrupted as it should be very short.

	Optimised CIOT small data over NAS
	No
	This should not take long time and the data can be essential.

	CIOT exception data
	No
	This is sensitive data and should not be interrupted.

	V2X (also drones/aerial vehicle)

(delay sensitive and non-delay sensitive)
	Yes/No
	Depends on the application type. If for example entertainment in the vehicle, or road side information? then it should be considered based on the application characteristics.
-
Safety-related V2X scenarios: e.g. automated driving, vehicle platooning 

-
Non-safety-related V2X scenarios: e.g., mobile high data rate entertainment, mobile hotspot/office/home, dynamic digital map update

For V2X communication over Uu reference point, it follows the criteria defined for the application as in this table.

This feature is not applicable for V2X communication over PC5 reference point. It is FFS on how to handle this case, example handle it as in limited service state until the UE selects a high priority PLMN selection.

	Data services (delay sensitive, Streaming, internet access, etc.)
	Yes/No
	Depends on HPLMN policy and on the application type/ PDU parameters. Some are proprietary applications known to the HPLMN/UE.
Parameters to be considered are:

QoS parameters (5QI + resource type)

DNN

NSSAI
OS id + App id

	Others?
	
	


In addition we should consider the communication type of the UE's NAS procedures:

	Other type of communication
	Can it be interrupted by SOR while the session is in connected mode?
	Comments

	Ongoing 5GMM NAS procedures
	Yes/No
	Define abnormal case handling for the collision of the 5GMM NAS procedure with precedence for SOR. Also apply the criteria on the active PDU sessions (for the data over control plane).
Exceptions can be defined, for example as indicated in the table above.

	Ongoing 5GSM NAS procedures
	Yes


	Ignore the 5GSM NAS procedure and apply the criteria on the active PDU sessions.
Note that PDU session deactivation procedure can be considered if the active PDU session is exempted by definition.


Observation 1: To perform enhanced SOR in connected mode we can observe that some applications / services are exempted by definition and others can be interrupted based on the communication characteristics and HPLMN policy. In general SOR takes precedence over NAS procedures, however some exemptions can be considered. A list of communication type can be added to TS23.122 – Annex C as a guideline.
Parameters to be considered while evaluating the PDU session that can be interrupted by SOR:

Basically for data services, few parameters can be envisaged by the HPLMN as a criteria to decide if enhanced SOR in connected mode shall apply and the UE is forced into Idle mode to select a higher priority PLMN.
Observation 2: One or more of the following parameters can be considered by the HPLMN to identify the communication type and data services that are not exempted by definition:

· DNN

· NSSAI

· QoS parameters (5QI + resource type) – This should be from the range of non-GBR as defined in Table 5.7.4-1 / TS23.501 or operator defined QoS parameters. 
· OS id + App id – Mainly HPLMN defined applications
Conclusion:

This DP analysed the communication and services types that can be supported or being known to NAS in the UE and whether the enhanced SOR in connection mode apply to these communication and services. The decision if Rel-17 enhanced SOR in connected mode shall be performed depends on the validity of the criteria, especially the exceptions, across all communication types in the UE at the time of receiving the HPLMN request.
It is concluded that based on HPLMN policy, non-critical data services, defined by one or more parameters (DNN, NSSAI, QoS, and OS id + APP id), can be interrupted to move the UE into Idle mode and perform SOR towards a higher priority PLMN. NAS procedures can also be interrupted unless explicitly indicated differently.
