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1
Discussion

1.1
PLMN+RAT discovery and selection
Compared to the 4G UE, two main aspects should be taken into account when the NG UE (i.e. NG1-capable UE) performs network discovery and selection (NDS) in idle mode:

· Backward compatibility with EPS NDS; and
· RAT types and deployment options (Options 2, 4, 5, and 7).
Backward compatibility with EPS NDS
It is expected that the NGS service area does not fully replace the EPS service area at least during the early phase in some operators’ networks immediately, if ever. An NG1-capable UE’s NDS mechanism should be backward compatible to the EPS NDS mechanism. In other words, the EPC and E-UTRAN should not be modified for the purpose of supporting NG1-capable UE’s NDS.
RAT types and deployment options

With respect to the RAT selection in the NDS procedure, only the master RAT (e.g. NR in case of Option 4, evolved E-UTRA in case of Option 7, and E-UTRA in case of Option 3) is a matter of concern. Even though there are a number of deployment options under consideration (LTE/EPC, Options 2, 3, 4, 5, and 7), RAT types can be simplified to: E-UTRA, evolved E-UTRA, and NR. NG RAN nodes (eLTE eNB and NR Node, which RAN WGs call gNB) are expected to indicate to distinguish themselves from legacy eNB and NR Node only for Option 3.
1.2
Reselection after PLMN+RAT selection
Inter-RAT reselection within the selected PLMN should be available. 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.
Furthermore, we see usefulness of PLMN reselection. For example, it can be desirable for the UE currently served by the EPS with PLMN A to prioritize the use of NGS with PLMN B. So far this is not achieved if both PLMNs are included in the HPLMN+EHPLMN list; the UE will not perform PLMN reselection to PLMN B based on availability of preferred RAT (or actually, PLMN+RAT combination).

The PLMN+RAT reselection can be achieved e.g. by enabling an optional feature assigning high priority to a certain PLMN+RAT combinations and letting the UE reselect a high priority PLMN+RAT if the UE served by lower priority PLMN+RAT discovers the availability of higher priority PLMN+RAT.
2
Work task analysis

NDS_WT_#1.1 Define entities which constitute the network discovery and selection architecture and interfaces between those entities

The NG UE, in addition to what EPS UE performs:

-
Modifies the list(s) on the PLMN+RAT discovery and selection (e.g. Forbidden PLMNs) based on the input from the NGC MMF via NG1 as well as input from the MME via EPC NAS;

-
Re-selects a high priority PLMN+RAT in case the UE is served by a non-high priority PLMN+RAT and discovers the high priority PLMN+RAT; and

-
Performs inter-RAT reselection according to the priority information on the RAT reselection received from the registered PLMN.

The NGC MMF, in addition to what MME performs:

-
Sends the priority information on the RAT reselection.

The NG RAN Node (eNB supporting evolved E-UTRA and NR Node):

-
Indicates whether it supports the 5G RRC.

NDS_WT_#1.2 How is information provisioning performed?
The same as EPS. The provisioned information may optionally include high priority indicator.

NDS_WT_#1.3 Which entities enforce NDS decisions?

The same as EPS.

NDS_WT_#2.1 Which information counts for network discovery and selection decisions and which entities provide it?

The same as EPS.

NDS_WT_#2.2 How to enable the operator to steer the UE to a particular service to enable in-network roaming (TR 22.864, subclause 5.6.1)
Via the high priority indicator.

NDS_WT_#2.3 How to support PLMN selection based on 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 (TR 22.864, subclause 5.6.2)

The PLMN selection occurs in prior to the network slice selection, i.e. NSI selection is made among the NSIs within the selected PLMN. NG RAN Nodes indicate their ability to support 5G RRC.

NDS_WT_#2.4 How to enable the UE to select multiple networks simultaneously so as to "obtain services from more than one network simultaneously on an on-demand basis (TR22.864 subclause 5.1.2.5)

Not supported. The UE selects only one operator's network, i.e. one PLMN at any time.

NDS_WT_#2.5 Identify the format of rules for network discovery and selection.

The same as EPS with possible enhancement on high priority indicator.

NDS_WT_#2.6 Identify the attribute types and metrics that may be present into network discovery and selection rules.

The same as EPS with possible enhancement on high priority indicator.

NDS_WT_#2.7 Decide on rules interactions based on type of information, source of information, etc.

The same as EPS with possible enhancement on high priority indicator.
3
Text proposal
***** Start of the text *****
6.17.X
Solution 17.X: PLMN+RAT discovery and selection in idle mode
The solution describes how an NG1-capable UE discovers one or more combinations of PLMN+RAT and selects the most preferred PLMN+RAT combination in idle mode. A PLMN is identified by the PLMN ID including MCC and MNC, and a RAT is identified by the RAT type. Three RAT types are taken into account in the solution: NR access, evolved E-UTRA, and E-UTRA. The RAT discovery and selection is only about the master RAT (e.g. NR access in case of Option 4, evolved E-UTRA in case of Option 7, and E-UTRA in case of Option 3).
NOTE:
An NG1-capable UE need not support all three RAT types. However, an NG1-capable UE will support at least one of NR and evolved E-UTRA, and it can support E-UTRA.
6.17.X.1
Architecture description

The solution is based on the architecture described in Figure 6.17.X.1-1. In case of non-roaming scenario, all NFs shown in the figure are located in the HPLMN and in case of roaming scenario, NG SDM is located in the HPLMN and other NFs are located in the VPLMN.
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Figure 6.17.X.1-1: Architecture for PLMN+RAT discovery and selection

The reference points and functional entities conform those described in subclauses 7.3 and 7.6. The PLMN+RAT selection function (PRSF) is located in the UE and the NGC MMF.

The PRSF in the UE performs the following functionalities in addition to what EPC NAS-capable UE performs for PLMN+RAT discovery and selection:

-
Modification of a list on the PLMN+RAT discovery and selection (e.g. Forbidden PLMNs) based on the input from the NGC delivered via NG1;
-
PLMN+RAT reselection in case the UE is served by a non-high priority PLMN+RAT and discovers a high priority PLMN+RAT (even in the case where the registered PLMN is included in the HPLMN+EHPLMN list); and

-
RAT reselection within the registered PLMN based on the priority information received from the NGC.

NOTE:
A list related to the PLMN+RAT discovery and selection (e.g. "HPLMN Selector with Access Technology", "Operator controlled PLMN Selector with Access Technology", "User Controlled PLMN Selector with Access Technology") can include high priority indicator for each PLMN+RAT combination.
The PRSF in the NGC MMF performs the following functionalities in addition to what MME performs for PLMN+RAT discovery and selection:

-
Providing priority information on the RAT reselection for the registered UE.

Editor's note: It is FFS how the NGC decides the priority information. For example, information comparable to SPID/RFSP can be taken into account.
Figure 6.17.X.1-2 shows the signalling flow for the PLMN+RAT discovery and selection.
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Figure 6.17.X.1-2: signalling flow for the PLMN+RAT discovery and selection
1.
The eNB supporting only E-UTRA broadcasts PLMN ID(s). The eNB supporting evolved E-UTRA broadcasts PLMN ID(s) and 5G RRC Support Indication. The NR Node (i.e. gNB) broadcasts PLMN ID(s) and 5G RRC Support Indication.

NOTE:
The NR Node not supporting 5G RRC does not broadcast 5G RRC Support Indication. Such an NR Node are used only in deployment Option(s) 3 and/or 7.

2.
The UE collects all available PLMNs and RATs by reading broadcast information from the eNB supporting (evolved) E-UTRA and/or NR Node.

3.
The UE selects a PLMN+RAT combination based on PLMN+RAT priority according to the configured information by HPLMN or based on user preference.
4.
The UE sends a location registration request (selected PLMN+RAT) to the NGC MMF.

5.
The NGC MMF sends a location registration response optionally including RAT priority information, based on which the UE performs inter-RAT reselection.

6.17.X.2
Function description

The UE:

-
Modifies the list(s) on the PLMN+RAT discovery and selection (e.g. Forbidden PLMNs) based on the input from the NGC delivered via NG1 as well as input from the MME via EPC NAS;

-
Selects a high priority PLMN+RAT in case the UE is served by a non-high priority PLMN+RAT and discovers the high priority PLMN+RAT; and

-
Performs inter-RAT reselection according to the priority information on the RAT reselection received from the registered PLMN.
The NGC MMF:

-
Sends the priority information on the RAT reselection.

The NG RAN Node (eNB supporting evolved E-UTRA and NR Node):

-
Indicates whether it supports 5G RRC.

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 the text *****
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