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Abstract of the contribution: This contribution proposes that network discover and selection is independent with network slice selection, and introduces a high-level solution for key issue 17 for 3GPP access technologies. 
1
Discussion

1.1 UE aware supported slice of each network vs. UE not aware supported slice of each network

Solution 6.17.1 has proposed that the UE takes into account which network slices, or network slice types are supported by each network during network discovery and selection (NDS). By doing this, the UE could select a more appropriate network to ensure the requested service can be served. And additionally, the UE is able to obtain services simultaneously from network slices operated by different operators if allowed by the UE’s multiple radio capabilities. However, the following issues needs to be addressed:

· Adding additional complexity for network selection: since the complex principles and various priorities are already defined in EPS NDS, taking the supported slices for each network into account would further add the complexity of network selection. How to coordinate the new added strategy and the principles already defined in EPS, e.g., how the UE perform the network selection if there is a HPLMN without the requested slice and a VPLMN with the request slice, is a big work task. 
· Involving additional signalling burden or pre-configuration: It will require the UE to be informed of which network slices are supported by each network, e.g., by provisioning via OMA-DM, by dedicated NAS signalling or by RRC signalling. Taking into account that the supported slices of each network may dynamically change, it would significantly increase the signalling burden and/or the complexity of pre-configuration.
· Unnecessarily exposing the network capability: it also is required that all supported slices for each network are exposed to the UE. Furthermore, some of the slices may be essential (e.g., belongs to a particular tenant) and not be suitable to expose.

· Not compatible with EPS NDS: An NG UE is expected to be able to select 4G network by following EPS NDS mechanism since the NGS service area may not fully replace the EPS service area immediately. Then the EPS mechanism needs to be modified for supporting NG UE’s NDS. Otherwise the UE is required to maintain two NDS mechanisms: one follows the legacy EPS NDS principles, and the other follows the 5G NDS principles. 

Based on above discussion, we prefer the slice information is not involved in PLMN discovery and selection at the UE side.

1.2 RAT reselection in idle mode
It shall be possible for the registered PLMN to prioritize a certain RAT while the UE performs cell reselection. This is beneficial when an operator wants to prioritize the use of a certain RAT, e.g. evolved E-UTRA/NR access. In idle mode, the UE may perform RAT reselection based on the information stored in the UE and/or the reselection criteria received from NG1 (if available). 
1.3 Support of in-network roaming

In TS 22.261, a requirement for interworking between 5G systems is introduced as quoted, 

The 5G system shall provide a mechanism for a network operator to direct a UE onto a partnership network for routing all or some of the UE user plane traffic over the partnership network, subject to a bilateral agreement between the operators being in place.

It shall be possible to support this requirement by the network discovery and selection framework, i.e., the UE reselects a partner PLMN under control of the registered PLMN. For example, the registered PLMN may evaluate whether a partner PLMN needs to be selected in order to improve the UE’s service experience and then determine the PLMN reselection criteria which is sent to the UE. Based on the received PLMN reselection criteria, the UE performs the PLMN reselection and obtain services from the partner PLMN.
2
Proposal

It is proposed to add the following solution to the TR 23.799 “Study on Architecture for Next Generation System”.

***** BEGIN 1st CHANGE ***** 
6.17
Solutions for Key Issue 17: 3GPP architecture impacts to support network discovery and selection

6.17.X
Solution 17.X: Network discovery and selection for 3GPP access technologies
This is a solution for Key Issue 17 – 3GPP architecture impacts to support network discovery and selection. This contribution focus on high-level solution of network discovery and selection for 3GPP access technologies.

Editor’s note: non-3GPP case is FFS.

Following high-level principles are adopted in the solution:

· The network discovery and selection framework enable the UE to select a PLMN in terms of network identifier (e.g. PLMN ID), and a RAT combination corresponding to the selected PLMN. 

· The UE may utilise the information stored in the UE during PLMN selection, e.g., “"HPLMN Selector with Access Technology", "Operator controlled PLMN Selector with Access Technology", "User Controlled PLMN Selector with Access Technology", "Forbidden PLMNs", and "Equivalent HPLMN"” , and also takes the reselection criteria received from NG1 into account, if available.

· The PLMN selection can be performed by the manual selection.

· PLMN selection is prior to network slice selection. The supported slices of each network is not involved during PLMN selection. After a PLMN is selected, the UE requests to register to the PLMN and a slice or a set of slices in the PLMN are selected for the UE based on the solution depicted in Key Issue #1.
· In idle mode, a UE may perform RAT reselection based on the information stored in the UE and/or the reselection criteria received from NG1 (if available). The RAT reselection criteria is determined by taking UE subscription data and/or local policies into account.

· A UE may perform PLMN reselection under the control of the registered PLMN in order to select a more suitable PLMN that could improve the UE’s service experience. The PLMN reselection criteria used by the UE can be determined and sent to the UE via NG1 by the registered PLMN.
6.17.X.1
Architecture description

The solution is based on the architecture described in figures 6.17.X.1-1. The architecture follows 
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Figure 6.17.X.1-1: Non-roaming architecture for Network Discovery and Selection

For roaming case, the UDM is deployed at the HPLMN.

Editor’s Note: for roaming case, whether the Policy function of HPLMN is involved is FFS.

The functional entities in the architecture are defined as follows:

-
PLMN Selection Function (CN side): the PLMN selection function at the CN side is a part of UE Management function (UMF) in charge of 
1)  Evaluating whether a RAT needs to prioritized according to the registered PLMN’s policy and/or the UE’s subscription data, and determining the RAT reselection criteria.
2)  Evaluating whether a new PLMN needs to be selected according to the network policy (e.g., bilateral agreement between the PLMN operators) and UE’s subscription data, and determining the PLMN reselection criteria. The UE requested service or the selected slice information for the UE received from the SSF may be considered.
-
PLMN Selection Function (UE side): the PLMN selection function at the UE side is in charge of:

1)
Utilising the information stored in the UE during PLMN selection, e.g., “"HPLMN Selector with Access Technology", "Operator controlled PLMN Selector with Access Technology", "User Controlled PLMN Selector with Access Technology", "Forbidden PLMNs", and "Equivalent HPLMN"” , and also taking the reselection criteria received from NG1 into account, if available.
2) Selecting PLMN based on manual selection.
3) Reselecting a RAT based on the information stored in the UE and the RAT reselection criteria received from NG1 (if available).
Editor’s Note: the detail information about PLMN/RAT reselection criteria is FFS.

6.17.X.2
Function description 
The solution is based on the following model:

-
When power-up, the PLMN selection function (UE side) selects an initial network and a corresponding RAT to camp on based on the principles already included in EPS;

-  After a PLMN is selected, the UE requests to register to the PLMN and a slice or a set of slices in the PLMN are selected for the UE based on the solution depicted in Key Issue #1. 
-  The PLMN selection function (CN side) may evaluate whether a RAT needs to prioritized according to the registered PLMN’s policy and/or the UE’s subscription data. The RAT reselection criteria is determined by the PLMN selection function (CN side) and sent to the UE via NG1. When return to idle mode, the UE could reselect a RAT based on the RAT reselection criteria received from CN.
-  The PLMN selection function (CN side) may evaluate whether a new PLMN needs to be selected in order to improve the UE’s service experience. The PLMN reselection criteria is determined by the PLMN selection function (CN side) and would help the UE to reselect a PLMN without exposing any slice related information to the UE. Upon receiving the PLMN reselection criteria via NG1, the UE performs the PLMN reselection based on the PLMN reselection criteria. 
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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