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1. Introduction
This pCR proposes a new additional solution for Key Issue #5 to 24.821. It does not replace the existing solution 12, but is an additional solution that addresses the impact of a new satellite (R)AT indicator.

2. Reason for Change
With the introduction of a new (R)AT indicator ‘satellite NG-RAN’ it has become more likely that operators will want to guide network selection to a specific (R)AT, e.g. ‘any network that provides satellite NG-RAN’, or ‘any network that provides NG-RAN’, or ‘any network with terrestrial radio coverage’.

Whilst this is possible to arrange with the existing network selection principles, this may lead to unduly long network selection lists and network selection procedures. This because the desired ‘any network with technology X’ would have to be implemented by adding ‘all networks with technology X’ to the list.

The proposal of introducing wildcarded PLMN IDs in the network selection list is a low impact way of solving the above issue. Depending on how the wildcard is encoded there may be no impact on UICC or network. The solution is also backward compatible with older UE implementations and is future-proof toward the introduction of new (R)AT indicators.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.821v030.
* * * Start of Change (all new text) * * * *

6.X
Solution X: Access technology selection based on PLMN Selector list with wildcarded PLMN ID

6.X.1
Target key issue

This is a candidate solution to Key Issue 5. It is applicable for the deployment scenario A/B/C/D. 

6.X.2
Solution Description

It is assumed that access technology preference during PLMN Selection can be indicated using the PLMN Selector lists. Note that, as per existing requirements, a PLMN in a Selector list may have multiple occurrences with different access technology identifiers. This allows indication of preference of particular access technologies (e.g. Sat NG-RAN) over other access technologies. 
Whilst it is possible to indicate a preference for e.g. "any network that provides NG-RAN" this way, this may lead to unduly long PLMN Selector lists. It is therefore proposed to allow introduction of ‘wildcarded’ PLMN IDs in the User Controlled PLMN Selector list and the Operator Controlled PLMN Selector list. The interpretation of an entry on a PLMN Selector list with a wildcarded PLMN ID shall be: "any PLMN ID that has any of the listed (R)AT technologies".
NOTE:
How a wildcarded PLMN ID is encoded in the USIM file can be discussed in normative phase. The simplest way, with least impact, would be to interpret a specific MCC+MNC (e.g. 999 00) combination as a wildcarded PLMN ID. Another way could be to encode a specific wildcard indication that can be added for an entry on the PLMN Selector list. This would have impact on the file structure of the PLMN Selector lists.
The tables below show some examples of the use of wildcarded PLMN IDs in Operator Controlled PLMN Selector lists. Note that the wildcarded PLMN IDs can also be used in conjunction with other than Satellite (R)AT indicators. This makes the solution future-proof for when additional (R)AT indicators are specified.
Table 6.X-1: Example PLMN Selector list: any satellite network (e.g. for mission critical)
	A. Priority
	B. PLMN ID
	C. RAT(s) supported

	1
	Operator A
	GERAN, UTRA, E-UTRA, NG-RAN, Sat NG-RAN

	2
	Operator B
	GERAN, UTRA, E-UTRA, NG-RAN, Sat NG-RAN

	3
	* (wildcard)
	Sat NG-RAN

	4
	Operator C
	GERAN, UTRA, E-UTRA, NG-RAN

	5
	Operator D
	GERAN, UTRA, E-UTRA, NG-RAN


Table 6.X-2: Example PLMN Selector list: non satellite networks first (e.g. for IoT devices)

	A. Priority
	B. PLMN ID
	C. RAT(s) supported

	1
	Operator A
	GERAN, UTRA, E-UTRA, NG-RAN

	2
	Operator B
	GERAN, UTRA, E-UTRA, NG-RAN

	3
	* (wildcard)
	GERAN, UTRA, E-UTRA, NG-RAN

	4
	Operator C
	Sat NG-RAN

	5
	* (wildcard)
	Sat NG-RAN


Table 6.X-3: Example PLMN Selector list: 5G capable networks only

	A. Priority
	B. PLMN ID
	C. RAT(s) supported

	1
	Operator A
	NG-RAN, Sat NG-RAN

	2
	Operator B
	NG-RAN, Sat NG-RAN

	3
	Operator C
	NG-RAN, Sat NG-RAN

	4
	Operator D
	NG-RAN, Sat NG-RAN

	5
	* (wildcard)
	NG-RAN, Sat NG-RAN


Editor's Note: Encoding of wildcard is under CT6 responsibility and is FFS
Editor's Note: The choice on which unique PLMN ID to use need to be referred to GSMA or to ITU or both and is thus FFS.
Editor's Note: confirmation from SA1 on the use of a wildcarded PLMN ID is FFS
When processing an entry on the PLMN Selector list with a wildcarded PLMN ID, the UE shall search for any PLMN that provides service with any of the (R)AT associated with that entry, with in case of Sat NG-RAN (R)AT the conditions as defined by the present study. It shall not search using other (R)ATs, even if these may be available at the UE location.

Note that after PLMN selection and registration, the UE may move or may be moved by the network to other (R)ATs that the serving PLMN also provides; using normal procedures. This may include selecting a (R)AT that was not included on the PLMN Selector list. 
6.X.3
Impacts

UE impacts:

-
Encoding for the wildcard PLMN ID needs to be specified, i.e. specify a PLMN ID value that is to be interpreted as wildcarded PLMN ID.
-
New behavior for interpreting a wildcard PLMN ID needs to be specified. 
-
Existing UEs will not be impacted, in case the wildcard is represented by a unique PLMN ID value, as UEs that do not find that unique PLMN ID will continue with the next entry on the list.

Network impacts: none.

-
The HPLMN can configure and update the Operator Controlled PLMN Selector with Access Technology file in the USIM in the same way as currently done. 
* * * End of Change * * * *

