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Abstract:
This paper proposes a new solution for handling DualSteer device registration.
1 Discussion

As described in the FS_MASSS SID, a DualSteer device supports traffic steering and switching of user data (for different services) across two 3GPP access networks; it can be a) a single UE, in case of non-simultaneous data transmission over the two networks, or b) two separate UEs in case of simultaneous data transmission over the two networks. 
The DualSteer functionality assumes:

· The subscriber of the DualSteer device has two subscriptions/SUPIs, sharing one subscription profile from the same operator. 
· Each subscription/SUPI of the DualSteer device is used to connect to only one of the 3GPP access at any given point in time.
· The two 3GPP access networks may be in the same PLMN or in different PLMNs. In addition, the two 3GPP access networks may be over the same RAT or over different RATs. 

To address this new DualSteer functionality, a number of focus areas need to be addressed. Key Issue #1.2 of the FS_MASSS work, deals with registration aspects.  In particular:

· Whether and what enhancements are needed in functions and procedures of registration, deregistration and mobility management for supporting DualSteer.
For DualSteer devices, since the agreed assumptions about the DualSteer functionality state that each subscription/SUPI is used to connect to only one 3GPP access, a registration is required over both 3GPP access networks.

A first issue is related to when these registrations are required.  In current specifications, there is a notion that a UE needs to register to receive services that require registration. From 23.501 “the UE shall: attempt to register with the selected PLMN using the Initial Registration procedure if it needs to receive service that requires registration.” Based on this notion, a device that is DualSteer capable should not always register to both access networks – rather it may only register to both access networks to receive services that require registration over the two access networks to enable DualSteer functionality.  This has the added advantage of 1) storing UE context for the registration over the second 3GPP access network, only when needed, 2) reducing the registration signaling overhead for the second 3GPP access network. 

Observation 1:  A DualSteer device may only register to both access networks to receive services that require registration over the two access networks to enable DualSteer functionality. A DualSteer device should register over a first 3GPP access network using existing mechanisms and register over a second 3GPP access network only when DualSteer functionality is needed for a service.
A second issue is related to whether the registration over the second 3GPP access network is the same or different from a registration over the first 3GPP access network. The second registration is mainly used for creating a second 3GPP access leg for switching or steering, and it may not require location tracking, for example. It would be beneficial for the network to know that this registration is to enable DualSteer, and also to know the identity of the network over which the device has its first registration. In addition, the device may not need to perform all the procedures that are required over the first 3GPP access network.  

Observation 2:  The registration over the second 3GPP access network may provide additional information to the network: e.g. indication that registration is to allow access to a 3GPP leg to enable DualSteer, identity of the network over which the device has its first registration.

Observation 3:  The device may behave differently (in terms of registration/connection/mobility management procedures) over the second 3GPP access network. As part of the registration procedure, the device is provided some guidance on how to behave over the second 3GPP access network.

Based on these three observations, this solution describes:

· When the DualSteer device registers over the second 3GPP access network;

· What information is included in the Registration Request for the second 3GPP access network – to help the network decide whether to accept or reject the registration;

· How the network decides whether to accept or reject the registration over the second 3GPP access network; 

· What information is included in the Registration Accept message, to guide the device operation over the second 3GPP access network (in terms of registration/connection/mobility management)

2
 Proposal
It is proposed to adopt the following changes in TR 23.700-54.


* * * * Start of Changes * * * *
6.0
Mapping of Solutions to Key Issues

Table 6.0-1: Mapping of DualSteer Solutions to Key Issues

	
	Key Issues for DualSteer

	Solution#
	Key Issue #1.1
	Key Issue #1.2
	Key Issue #1.3
	Key Issue #1.4

	#X
	
	
	
	

	#1.X
	
	X
	
	


Table 6.0-2: Mapping of ATSSS_Ph4 Solutions to Key Issues
	
	Key Issues for ATSSS_Ph4

	Solution#
	Key Issue #2.1
	Key Issue #2.2

	#2.1
	X
	

	#2.2
	
	X

	#2.3
	X
	

	#2.4
	X
	

	#2.5
	X
	

	#2.6
	
	X

	#2.7
	
	X

	#2.8
	
	X




* * * * Next Change (All New Text) * * * *
6.1
Solutions for DualSteer

6.1.X
Solution #1.X: Registration Procedure over second 3GPP access network
6.1.X.1
Description
A DualSteer Device has two subscriptions/SUPIs sharing one subscription profile. Each subscription/SUPI of the DualSteer Device is used to connect to only one of the 3GPP access networks at any given time. In order to enable the DualSteer functionality, the device should register to the network of the first 3GPP access network. In addition, the device should also inform the network of the second 3GPP access, that it intends to use the second 3GPP access network for DualSteer. In our view, this should be done via a registration over the second 3GPP access network.

The main principles of the solution are:

· To enable DualSteer functionality a registration is required over both 3GPP access networks. A device should have a registration over the first 3GPP access network and a second registration over the second 3GPP access network;
· A DualSteer device should only register to both access networks to receive services that require registration over the two access networks to enable the DualSteer functionality. In other words, a DualSteer device should register over a first 3GPP access network using existing mechanisms and register over a second 3GPP access network only when DualSteer functionality is needed for a service;
· The registration over the second 3GPP access network differs from Registration over the first 3GPP access network, namely:
· The registration over the second 3GPP access network should indicate that the purpose of the registration is for adding a second 3GPP access leg for the DualSteer functionality; 

· The network decides to accept or reject the registration over second 3GPP access network, based on criteria related to the DualSteer functionality;

· If the registration is accepted, the network provides guidance on how the DualSteer device is to operate (in terms of registration/connection/mobility management procedures) over the second 3GPP access network.

6.1.X.2
Procedures
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Figure 6.1.x.2-1: DualSteer Device Registration

In the following, a numeric suffix (1 or 2) is used to differentiate the NFs handling the two registrations. For example, AMF1 refers to the AMF handling the first registration.
1. The device registers over a first 3GPP access network.  The network is identified as PLMN1. As part of the registration, AMF1 provides DualSteer information to UDM1, including a UE identifier over the first 3GPP access network and an indication that the device is DualSteer capable.
2. The device starts an application/service, and based on URSP rules, determines that the application/service requires a DualSteer PDU Session. The URSP rules that trigger the selection of  a DualSteer PDU Session are provisioned by the HPLMN. The device selects the network to provide the second 3GPP access leg of the DualSteer PDU session, based on a network selection policy provided by the HPLMN. The policy may be based on rules similar to WLANSP rules which are used to select an available WLAN.
Editor's note:
PLMN selection for the second 3GPP access leg may require SA1/CT1 coordination.
3. The selection of the network to provide the second 3GPP access leg, triggers the device to send a Registration Request message to the second network. The Registration Request message includes: an indication that the registration is for a second 3GPP access leg to be used for DualSteer, an identifier of the network where the device has a first registration (PLMN1), UE identifier over the second 3GPP access network.

4. The AMF of the second network (AMF2) determines whether to accept or reject the registration. The AMF decision is based on: 
· the type of registration (e.g.  whether the registration is for a second 3GPP access network). The second network may reject the registration from the device, for example, it wants to limit the amount of traffic from these DualSteer devices;
·  the identity of the network where the device has a first registration. The second network may reject the registration from the device, for example, because the  second network does not have a proper business agreement/relationship with the network where the device has a first registration.
· information retrieved from UDM1. This information includes the subscription information as well as the DualSteer information from Step 1. The second network may reject the registration from the device, for example, the device may not have a registration over the first network,  the subscription associated with the device may not allow DualSteer functionality.
5. If the AMF accepts the registration, AMF2 updates the DualSteer information in UDM1 that the device is registered in PLMN2. AMF2 also sends a Registration Accept message to the device, including guidance on registration/connection/mobility management procedures over the second 3GPP access network. For example, this may include mobility restrictions.

6. The device follows the guidance for registration/connection/mobility management procedures over the second 3GPP access network.

6.1.X.3
Impacts on services, entities and interfaces 
· UE:

· Receives from HPLMN, updated URSP rules for selection of DualSteer PDU session as well as a network selection policy to select the second 3GPP access network.
· Selects a DualSteer PDU session based on URSP rules.

· Selects the network to provide the second 3GPP access leg based on a network selection policy.

· Starts a registration procedure over the second 3GPP access network only when needed for a service requiring DualSteer functionality.

· Performs a modified registration procedure over a second 3GPP access network, whereby the UE provides an indication that the registration is for a second 3GPP access leg to be used for DualSteer, as well as an identifier of the network where the device has a first registration (PLMN1).
· Receives guidance on registration/connection/mobility management over the second 3GPP access network and follows guidance.
· AMF:

· Performs a modified registration procedure for second 3GPP access network.

· Determines whether to accept or reject registration over second 3GPP access network based on new information included in Registration Request message from the DualSteer Device.

· UDM:

· Manages storage and retrieval of DualSteer Information for the device. 
* * * * End of Changes * * * *
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