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Abstract of the contribution: the contribution introduces a solution for key issue 17 in idle mode, enabling optimal support for network slicing and for in-network roaming in network discovery and selection.
1	Discussion
1.1	3GPP and non-3GPP access integration
Per TR 22.864 [1] subclause 5.6.2:
[PR 5.6.2-006] The 3GPP system shall be able to provide 3GPP services to a UE that is connected via 3GPP or non-3GPP access networks (e.g., WLAN, fixed broadband access, Bluetooth). 
Moreover, based on SA2 architectural requirements and SA1 requirements, the NextGen CN (NGC) should serve as a common core network to LTE, 5G and non-3GPP based accesses. Consequently access dependencies should be minimised in the various functionalities, and network discovery and selection should be defined in an access-independent manner that can apply to 3GPP and non-3GPP accesses.
Proposal 1: The framework for network discovery and selection shall be defined in an access-independent manner applicable to both 3GPP and non-3GPP accesses.
1.2	Support for network slicing
Per TR 22.864 subclause 5.1.2.5:
[PR 5.1.2.5-001] The 3GPP system shall enable the operators to deploy networks for a specific set of services.
[PR 5.1.2.5-002] Based on the service policy information, the 3GPP system shall dynamically allow the device or UE to simultaneously access services from more than one operator networks.
[PR 5.1.2.5-003] For a user with a single operator subscription, the use of multiple serving networks operated by different operators shall be under the control of the home operator.
[PR 5.1.2.5-004] In the event of the same service being offered by multiple operators, unless directed by the HPLMN, the UE shall be prioritized to receive subscribed services from the home operator. 
NOTE:	If the service is unavailable (e.g., due to lack of network coverage) from the home network, the UE shall be able to receive the service from another operator’s network.
[PR 5.1.2.5-005] The 3GPP system shall enable the home operator to configure service policy information for a UE or device to access services offered by different operator networks.
[PR 5.1.2.5-006] The 3GPP system shall be able to maintain the user experience when a user accesses services from multiple operator networks simultaneously.
NOTE: 	Multiple operator networks need to have an agreement and the same service needs to be offered by those operator networks.
And per TR 22.864 subclause 5.6.2:
[PR 5.6.2-009] The 3GPP system shall be able to support a capability for the UE to select a PLMN based on extensive operator policy including network supported services /slices, specific traffic type (from a specific application or service), multiple radio capability, level of trust and preferred partners.
From the above it follows that:
· Each network will not necessarily support all types of services, and thus will not necessarily provide all “network slices”: which specific network slices to deploy is up to the operator.
· If the user wants to use services belonging to different network slices, and not all of these network slices are supported by the same operator, the user shall be able to obtain services simultaneously from network slices operated by different operators if allowed by the UE’s multiple radio capabilities.
· To achieve this, the UE will need to take into account which network slices are supported by a particular network in the process of network selection. This will require the UE to be informed of which network slices are supported by each network, by e.g.:
· provisioning via OMA-DM, the USIM or UE-implementation specific means
· by dedicated NAS signalling; or
· by RRC signalling (e.g. SIB)
· Additionally, initiation and termination of a new service will need to trigger an assessment of whether the currently selected network is still the most suitable one to provide the desired set of network slices. While doing so, potential interruption of ongoing services must be taken into account.
Proposal 2: The UE shall be capable of discovering which network slices or network slice types are supported in a given network by provisioning, dedicated NAS signalling, overhead broadcast information or other discovery mechanisms. 
Proposal 3: The UE shall take into account which network slices or network slice types are supported by each network during network selection. 
Proposal 4: Initiation and termination of a service shall be triggers for possible network reselection.
1.3	Simultaneous multiple access support
Per TR 22.864 subclause 5.6.2:
[PR 5.6.2-001] The 3GPP system shall be able to provide data transmission by using both a 5G RAT and E-UTRA RAT simultaneously, i.e., in this case dual radio UE capability is required.
[PR 5.6.2-002] When a UE is using both the 5G RAT and E-UTRA RAT simultaneously, the 3GPP system shall be able to select a radio access technology (either a 5G RAT or E-UTRA RAT) to assign each data flow, taking into account e.g., service, traffic characteristics, radio characteristics, and UE’s moving speed.
[PR 5.6.2-003] The 3GPP system shall support UEs with dual radio capability as well as UEs with single radio capability, i.e. a UE that cannot transmit on the 5G RAT and the E-UTRA RAT simultaneously.
Based on the above requirements, network discovery and selection needs to accommodate UEs which have dual radio capability. This can include enabling the UE to use a RAT different from the current RAT on which the UE is camped to initiate a particular transmission. Moreover, the characteristics of the service for which the transmission is initiated, as well as the UE’s context (speed, location, etc) need to be taken into account in the RAT selection.
Proposal 5: Network discovery and selection shall allow, conditional to the UE’s radio capabilities, the selection of a RAT different from the current RAT on which the UE is camped to initiate a service, taking into account the service characteristics and the UE’s context (e.g. speed, location, etc).
1.4	In-network roaming
At SA1#74, SA1 introduced the concept on in-network roaming in TR 22.864 [1] subclause 5.6.1, with the following definition:
10. 3GPP in-network roaming
5G network deployments are expected to range from large-scale macro networks to small-scale residential deployments, including medium-scale networks covering industrial and commercial properties. These networks will need to be identified is such a way as to enable an operator to define policy enabling roaming/redirection onto specific networks for enhanced user services and operator traffic management. This policy will need to enable enhanced steering of the UE to ensure cost-effective utilisation of operator resources and the establishment of partnerships.
Steering of the UE towards a specific partner network for certain services or network slices can be built into the network selection process, by allowing the operator to provision the UE to prioritize that specific partner network during network selection when the user wants to exercise the corresponding service. To achieve this, the UE will need to be provisioned with an association between the specific partner network, and the corresponding service, in such a way that the UE will rank the specific partner network as prioritized for the corresponding service.
Proposal 6: The network discovery and selection framework shall enable the association between a specific partner network, and one or more services, with an assigned priority for network selection.
Proposal 7: Under control of the HPLMN, the network discovery and selection framework shall enable the HPLMN to steer the UE to a partner network (unconditionally or for a specific service) even when HPLMN coverage is available.

2	Proposal
It is proposed to add the following solution to the TR 23.799 “Study on Architecture for Next Generation System”.
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This solution applies to Key Issue 17 – 3GPP architecture impacts to support network discovery and selection. This solution introduces the high-level solution for network discovery and selection in idle mode.
[bookmark: _Toc449517774]6.17.X.1	Architecture description
[bookmark: _Toc449517770]The solution is based on the architecture described in figures 6.17.X.1-1 and 6.17.X.1-2.
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Figure 6.17.X.1-1: Non-roaming architecture for network discovery and selection


Figure 6.17.X.1-1: Roaming architecture for network discovery and selection
The functional entities in the architecture are defined as follows:
-	CP-CN NS: the Control Plane CN Network Selection function is in charge of determining the content of, and conveying to the UE, the following information about network discovery and selection:
1)	preferred networks list, where a network is defined as a PLMN + RAT combination;
2)	list of services/network slices supported by each network;
3)	priority associated with each network for a given service, relative to other networks which also support the same service.
-	UE NS: the Network Selection function at the UE is in charge of:
1)	selecting a network to camp on upon power-up or recovery from lack of coverage;
2)	assessing whether a new network needs to be selected upon service initiation/termination;
-	CP-CN Policy: the Control Plane CN Policy function implements CN policing and control.
The solution is based on the following model:
-	the CP-CN NS function determines the contents of the information to be conveyed to the UE for network discovery and selection. The CP-CN NS function may interact with the CP-CN Policy function to make this determination. The actual interaction depends on how dynamic the information conveyed to the UE is.
-	the CP-CN NS function conveys the information necessary for network discovery and selection listed above to the UE.
Editor’s note:	How the CP-CN NS 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.
-	Upon power-up, the UE NS function selects an initial network (PLMN + RAT combination) to camp on based on default preferred service(s) configured at the UE, and the UE’s context;
-	Upon service initiation/termination, the UE NS function assesses whether a new network (PLMN + RAT combination) needs to be selected. Impact to ongoing services must be taken into account, for instance based on the provisioning of relative priorities assigned to different types of services at the UE.
6.17.X.2	Function description
6.17.X.2.1	Initial network discovery and selection


Figure 6.17.X.2.1-1: Initial network discovery and selection
0. The UE is provisioned with network discovery and selection info by the CP-CN NS function of the HPLMN. The CP-CN NS function may interact with the CP-CN Policy function to determine the contents of the information to be provisioned to the UE.
Editor’s note:	How the CP-CN NS 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.	The UE is powered up in a location where the HPLMN is not available, but VPLMNs PLMN B and PLMN C are available.
2a.	Optionally, the UE receives the list of services/network slices supported by PLMN B via RRC (e.g SIB) signalling.
2b.	Optionally, the UE receives the list of services/network slices supported by PLMN C via RRC (e.g SIB) signalling.
3.	Based on the default service(s) configured at the UE, and the list of services/network slices supported by PLMN B and PLMN C, the UE NS function selects PLMN C.
4.	The UE sends an Attach Request to the AN for PLMN C.
5.	The AN sends the Attach request to the CP-CN MM function of PLMN C.
6.	Optionally, the CP-CN MM function of PLMN C requests an updated list of services/network slices supported by PLMN C from the CP-CN NS function of PLMN C.
7.	Optionally, the CP-CN NS function of PLMN C may interact with the CP-CN Policy function of PLMN C to obtain an updated network discovery and selection policy.
8.	Optionally, the CP-CN NS function of PLMN C may send an updated list of services/network slices supported by PLMN C to the CP-CN MM function of PLMN C.
9.	The CP-CN MM function of PLMN C sends an Attach Accept to the AN. The Attach Accept includes an updated list of services/network slices supported by PLMN C, if sent by the CP-CN NS function at Step 8.
10.	The AN sends the Attach Accept to the UE. The Attach Accept includes an updated list of services/network slices supported by PLMN C, if sent by the CP-CN NS function at Step 8.
6.17.X.2.2	PLMN reselection triggered by new service initiation


Figure 6.17.X.2.2-1: PLMN reselection triggered by new service initiation
[bookmark: _Toc449517771]1.	The UE has an ongoing PDU session for Service X in the HPLMN (=PLMN A).
2.	The user initiates Service Y at the UE.
3a.	Optionally, the UE receives the list of services/network slices supported by PLMN A via RRC (e.g SIB) signalling.
3b.	Optionally, the UE receives the list of services/network slices supported by PLMN B via RRC (e.g SIB) signalling.
3c.	Optionally, the UE receives the list of services/network slices supported by PLMN C via RRC (e.g SIB) signalling.
4.	Based on the network discovery and selection information provisioned to the UE, and optionally on the information received via RRC (e.g SIB) signalling, the UE NS function determines that PLMN B is the highest priority PLMN for Service Y.
5.	The UE sends an Attach Request to the AN for PLMN B.
NOTE:	Depending on the UE’s radio capabilities, Step 5 might require terminating the ongoing PDU session for Service X.
6.	The AN sends the Attach request to the CP-CN MM function of PLMN B.
7.	Optionally, the CP-CN MM function of PLMN C requests an updated list of services/network slices supported by PLMN C from the CP-CN NS function of PLMN C.
8.	Optionally, the CP-CN NS function of PLMN C may interact with the CP-CN Policy function of PLMN C to obtain an updated network discovery and selection policy.
9.	Optionally, the CP-CN NS function of PLMN C may send an updated list of services/network slices supported by PLMN C to the CP-CN MM function of PLMN C.
10.	The CP-CN MM function of PLMN C sends an Attach Accept to the AN. The Attach Accept includes an updated list of services/network slices supported by PLMN B, if sent by the CP-CN NS function at Step 9.
11.	The AN sends the Attach Accept to the UE. The Attach Accept includes an updated list of services/network slices supported by PLMN B, if sent by the CP-CN NS function at Step 9.
12.	The UE establishes a PDU session for Service Y on PLMN B.
6.17.X.2.3	Selection of new RAT within same PLMN triggered by new service initiation


Figure 6.17.X.2.3-1: Selection of new RAT within same PLMN triggered by new service initiation
1.	The UE has an ongoing PDU session for Service X in the HPLMN over RAT A.
2.	The user initiates Service Y at the UE.
3a.	Optionally, the UE receives the list of services/network slices supported by RAT A via RRC (e.g SIB) signalling.
3b.	Optionally, the UE receives the list of services/network slices supported by RAT B via RRC (e.g SIB) signalling.
3c.	Optionally, the UE receives the list of services/network slices supported by RAT C via RRC (e.g SIB) signalling.
4.	Based on the network discovery and selection information provisioned to the UE, and optionally on the information received via RRC (e.g SIB) signalling, the UE NS function determines that RAT B is the highest priority PLMN for Service Y.
5.	The UE camps on RAT B.
NOTE:	Depending on the UE’s radio capabilities, Step 5 might require terminating the ongoing PDU session for Service X.
6.	The UE sends a Tracking Area Update Request to AN 2 over RAT B.
7.	AN2 send the Tracking Area Update Request to the CP-CN MM function.
8.	Optionally, the CP-CN MM function requests an updated list of supported services/network slices from the CP-CN NS function.
9.	Optionally, the CP-CN NS function may interact with the CP-CN Policy function to obtain an updated network discovery and selection policy.
10.	Optionally, the CP-CN NS function may send an updated list of supported services/network slices to the CP-CN MM function.
11.	The CP-CN MM function sends a Tracking Area Update Accept to AN 2. The Tracking Area Update Accept includes an updated list of services/network slices supported by the HPLMN, if sent by the CP-CN NS function at Step 10.
12.	AN 2 sends the Tracking Area Update Accept to the UE. The Tracking Area Update Accept includes an updated list of services/network slices supported by the HPLMN, if sent by the CP-CN NS function at Step 10.
13.	The UE establishes a PDU session for Service Y over RAT B.
6.17.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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