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Abstract of the contribution: the contribution introduces a solution for key issue 20 focusing on Access Traffic Steering and Switching.
1	Introduction
This contribution addresses 
· ATSSS_WT_#1 (Access Traffic Steering and Switching)
2	Discussion
2.1	Steering of a new data flow initiated by the UE
When a new data flow is initiated by the UE, it is proposed that the UE decides on which access to steer this new data flow based on the following criteria:
· The type of service that the new data flow being initiated corresponds to
· The policies provisioned to the UE by the operator about the preferred networks and RATs for each type of service (e.g prioritize NR over E-UTRAN and WLAN for eMBB, prioritize E-UTRAN over NR and WLAN for voice, prioritize NR over E-UTRAN and WLAN for mission-critical services)
· The UE’s radio capabilities (in particular, whether the UE has dual radio capability)
· The potential impact to existing ongoing data flows
· The radio conditions for each access
· The UE’s context (e.g. speed, location)
2.2	Steering of a new DL data flow by the network
When a new DL data flow is initiated, it is proposed that the network decides on which access to steer this new data flow based on the following criteria:
· The type of service that the new data flow being initiated corresponds to
· The UE’s subscription info
· The UE’s radio capabilities (in particular, whether the UE has dual radio capability)
· The potential impact to existing ongoing data flows
· The UE’s context (e.g. speed, location)
· The radio conditions for each access
· The network load for each access
2.3	Switching of an ongoing data flow
It is proposed that switching of an ongoing data flow can be initiated either by the UE or by the network, based on the following criteria
· The type of service that the data flow considered as candidate for switching corresponds to
· Potential service interruption resulting from switching
· The UE’s subscription info (network-initiated switch only)
· The UE’s radio capabilities (in particular, whether the UE has dual radio capability)
· The potential impact to existing ongoing data flows
· The UE’s context (e.g. speed, location)
· The radio conditions for each access
· The network load for each access (network-initiated switch only)
2.4	Control of the UE’s switching and steering decisions by the network
It is proposed that control of the UE’s switching and steering decisions by the network is enabled by policy provisioned to the UE, as per the requirement in SA1 TR 22.864 subclause 5.6.2:
[PR 5.6.2-008] The 3GPP system shall support a capability for a UE to select 3GPP or non-3GPP access networks, based on operator policy.
This policy can be provisioned to the UE e.g. via OMA-DMOTT, via the UICC or via UE-implementation specific means.

3	Proposal
It is proposed to add the following solution to the TR 23.799 “Study on Architecture for Next Generation System”.
[bookmark: _Toc439686353][bookmark: _Toc439745371][bookmark: _Toc316022751]>>>Start of changes<<<<

[bookmark: _Toc445245025][bookmark: _Toc445245149][bookmark: _Toc445247625][bookmark: _Toc445332137][bookmark: _Toc445372732][bookmark: _Toc445384201]6.20	Solutions for Key Issue 20: 3GPP architecture impacts to support access traffic steering and switching
[bookmark: _Toc445245026][bookmark: _Toc445245150][bookmark: _Toc445247626][bookmark: _Toc445332138][bookmark: _Toc445372733][bookmark: _Toc445384202]6.20.X	Solution 20.X: access traffic steering and switching
This solution applies to Key Issue 20 – 3GPP architecture impacts to support access traffic steering, switching and splitting. This solution addresses only the traffic steering and switching aspects.
[bookmark: _Toc449517774]6.20.X.1	Architecture description
[bookmark: _Toc449517770]The solution is based on the architecture described in figures 6.20.X.1-1 and 6.20.X.1-2. Only new interfaces with respect to the NG interfaces already identified in other solutions are considered.
[bookmark: _MON_1523192769][bookmark: _MON_1403782055][bookmark: _MON_1403782131]


Figure 6.20.X.1-1: Non-roaming architecture for access traffic steering and switching


Figure 6.20.X.1-2: Roaming architecture for access traffic steering and switching
The functional entities in the architecture are defined as follows:
-	CP-CN ATSS: the Control Plane CN Access Traffic Steering & Switching function is in charge of:
1)	conveying to the UE the policy controlling the access traffic steering and switching decisions at the UE;
2)	deciding to which access to steer a new DL data flow;
Editor’s note:	How the CP-CN ATSS function is informed of the accesses currently available to the UE is FFS and will need to be addressed in relation with SM_WT_#5 (UE connected via multiple accesses) and MM_WT_#2 (reachability management).
3)	deciding whether to switch an ongoing data flow to another access.
-	UE ATSS: the Access Traffic Steering & Switching function at the UE is in charge of:
1)	deciding to which access to steer a new UE-initiated data flow, based on the policy provisioned to the UE;
2)	deciding whether to switch an ongoing data flow to another access, based on the policy provisioned to the UE.
-	CP-CN Policy: the Control Plane CN Policy function implements CN policing and control.
[bookmark: _GoBack]Editor’s note: Whether the UE is singled-attached or dual-attached (e.g. attached to both NGCN and EPS) for 3GPP accesses is FFS and will need to be addressed in relation with key issue 18 (Interworking and Migration).

The solution is based on the following model:
-	the CP-CN ATSS function conveys the information necessary for access traffic steering and switching to the UE.
Editor’s note:	How the CP-CN ATSS function conveys the information to the UE is FFS. It could include e.g OMA-DM, pre-provisioning in the USIM or UE-implementation specific means, dedicated NAS signalling or RRC signalling.
This information may include e.g.:
1)	For traffic steering:
a)	A prioritized list of preferred accesses for a given service;
b)	A prioritized list of services, to handle potential interruption to ongoing data flows;
c)	Signal strength thresholds (optionally per service) for a given access (e.g. do not use WLAN for voice when the WLAN signal strength is below threshold X);
d)	UE context-related thresholds (optionally per service) for a given access (e.g. do not use WLAN if the UE’s speed is above 10 mph).
2)	For traffic switching:
a)	The permission to autonomously switch a data flow (optionally per service);
b)	A prioritized list of preferred accesses for a given service;
c)	A prioritized list of services, to handle potential interruption to ongoing data flows;
d)	Signal strength thresholds (optionally per service) for a given access (e.g. do not use WLAN for voice when the WLAN signal strength is below threshold X);
e)	UE context-related thresholds (optionally per service) for a given access (e.g. do not use WLAN if the UE’s speed is above 10 mph).
-	When initiating a new data flow, the UE ATSS function selects the access to be used based on the above-listed information;
-	While the UE has active PDU sessions, the UE ATSS function periodically assesses whether an ongoing data flow needs to be switched to a different access based on the above-listed information;
-	When a new DL data flow directed towards the UE is initiated, the CP-CN ATSS function select the access to be used based on the following criteria:
1)	The type of service that the new data flow being initiated corresponds;
2)	The UE’s subscription info;

3)	The potential impact to existing ongoing data flows;
4)	The UE’s context (e.g. speed, location);
5)	The radio conditions for each access;
6)	The network load for each access
-	While the UE has active PDU sessions, the CP-CN ATSS function periodically assesses whether an ongoing data flow needs to be switched to a different access based on the following criteria:
1)	The type of service that the data flow considered as candidate for switching corresponds to;
2)	Potential service interruption resulting from switching;
3)	The UE’s subscription info;

4)	The potential impact to existing ongoing data flows;
5)	The UE’s context (e.g. speed, location);
6)	The radio conditions for each access;
7)	The network load for each access;
8)	The type of service that the new data flow being initiated corresponds to.
-	The CP-CN ATSS makes steering decisions by interacting with the CP-CN Policy function.
The proposed functionality applies also for flow mobility cases (e.g. flows of a PDU session being routed over different accesses, such as in the case of NBIFOM).
Editor’s Note: the applicability of a mechanism similar to pre Rel. 14 RAN rules is FFS. 
Editor’s Note: whether the solution should consider single radio UEs is FFS.
6.20.X.2	Function description
Editor’s Note: the following procedures apply to steering from a 3GPP access to another access. 
6.20.X.2.1	Steering of a new data flow by the UE




Figure 6.20.X.2.1-1: Steering of a new data flow by the UE
0. The UE is provisioned with access steering and switching info by the CP-CN ATSS function (which may obtain them from the CN-CP Policy function).
Editor’s note:	How the CP-CN ATSS function conveys the information to the UE is FFS. It could include e.g OMA-DM, pre-provisioning in the USIM or UE-implementation specific means, dedicated NAS signalling or RRC signalling.
.1.	A new data flow for Service X is initiated at the UE.
2a.	Optionally, the UE receives reference signals to perform signal strength measurements for access #1 via AN 1.
2b.	Optionally, the UE receives reference signals to perform signal strength measurements for access #2 via AN 2.
3.	Based on the access steering and switching info provisioned to the UE, and current conditions including e.g radio conditions for each access, the UE’s context, etc, the UE ATSS function selects access #2.
4.	The UE establishes connectivity with AN 2.
5.	The UE establishes the new data flow for Service X via AN 2.
6.20.X.2.2	Steering of a DL data flow by the network for a dual radio-capable UE




Figure 6.20.X.2.2-1: Steering of a DL data flow by the network for a dual radio-capable UE
[bookmark: _Toc449517771]1.	The CP-CN function gets a request for a new data flow establishment for Service X towards the UE (e.g. there is incoming mission-critical video data to be delivered to the UE).
2.	The CP-CN function requests the CP-CN ATSS function to select an access to steer the traffic for this DL data.
Editor’s note:	How the CP-CN ATSS function is informed of the accesses currently available to the UE is FFS and will need to be addressed in relation with SM_WT_#5 (UE connected via multiple accesses) and MM_WT_#2 (reachability management).
3.	Based on the criteria listed in subclause 6.20.X.1 and the policies in the CN-CP Policy function, the CP-CN ATSS function selects access #1 via AN 1.
4.	The CP-CN ATSS functions sends a response to the CP-CN function indicating access #1 is selected for the DL data.
5.	In case of a 3GPP access, the CP-CN function sends a paging message to AN 1. For non-3GPP accesses, step 5 is skipped
6.	AN1 may (re)-establish connectivity with the UE (e.g. in case of a 3GPP access, it establishes the radio link). 
7.	The new data flow for Service X is established via AN 1.














6.20.X.2.4	Switching of an ongoing data flow by the UE
For dual-radio UEs, it is assumed that the UE is attached to only one core network at a time (in case of flow switching between an access connected to the NG Core and an access connected to the EPC). For flow switching for the UE to a second access network, the UE may need to re-authenticate to establish connectivity with the second access network, depending on solutions for other key issues including authentication and security, mobility management, and session management.




Figure 6.20.X.2.4-1: Switching of an ongoing data flow by the UE
0. The UE is provisioned with access steering and switching info by the CP-CN ATSS function (which may obtain them from the CN-CP Policy function). This can be done via e.g OMA-DM, provisioning on the USIM or via UE implementation-specific means.
Editor’s note:	How the CP-CN ATSS function conveys the information to the UE is FFS. It could include e.g dedicated provisioning mechanisms, OTT mechanisms, pre-provisioning in the USIM or UE-implementation specific means, dedicated NAS signalling or RRC signalling.
1.	The UE has an ongoing data flow for Service X on access #1 via AN 1 (for simplicity, steps for access steering of this data flow when it is initiated, and steps for establishment of the data flow, are not shown).
2a.	Optionally, the UE receives reference signals to perform signal strength measurements for access #1 via AN 1.
2b.	Optionally, the UE receives reference signals to perform signal strength measurements for access #2 via AN 2.
3.	The mobility context of the UE changes (e.g. the user gets into his car and starts driving away from the home AP).
4.	Based on the access traffic and steering information provisioned to the UE and current conditions including e.g radio conditions for each access, the UE’s context, etc, the UE ATSS function decides to switch the ongoing data flow to access #2.
5.	The UE establishes connectivity with AN 2 (e.g. establish a radio link in case of 3GPP access or WLAN).
6.	The UE establishes a data flow over access #2 via AN 2.
7.	The UE suspends the ongoing data flow on access #2 via AN 1
NOTE:	Depending on the UE’s radio capabilities and the network configuration, Step 7 might happen before Steps 5&6, in parallel with Steps 5&6 or after Steps 5 & 6.
6.20.X.3	Solution evaluation
Editor's note:	This clause will contain evaluation on the system impacts, e.g. UE, access network and non-access network.
>>>End of changes<<<<
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