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1. Abstract
This document discusses stage-1 requirements on emergency numbers, impacts causes by deployment of an SNPN at border of two countries and impacts causes by deployment of an SNPN at border of a country and a location that does not belong to any country.
2. Discussion
2.1 Stage-1 analyzes
In Aug 2021 SA1 meeting, SA1 agreed CR S1-213254 and TS 22.101 now states:

-------------------

10
Emergency Calls

10.1 
General requirements

...

The serving network may download emergency call numbers to the UE in order to ensure that local emergency call numbers are known to the UE. In case of PLMN, the UE shall regard these emergency numbers as valid in that country only (as identified by the MCC) and shall discard them when a new country is entered.
...

10.4
Emergency calls in the IM CN subsystem

10.4.1
General

...

The serving network may download emergency call numbers and emergency call types, together with a validity indication of this list, for use in the IM CN subsystem so that local emergency call numbers are made known to the UE. Depending on the validity indication, the UE shall regard these emergency numbers and emergency call types as valid in that country (as identified by the MCC) and shall discard them when a new country is entered, or the UE shall regard these emergency numbers and emergency call types as valid in that serving network, which can be a PLMN (as identified by the MCC and MNC) or an NPN, and shall discard them when the UE enters a new PLMN or NPN.

-------------------

Based on TS 22.101 subclause 10.1, the local emergency numbers list is not applicable when the UE is in an SNPN (see text marked green above).
Observation-1: The local emergency numbers list is NOT applicable when the UE is in an SNPN.

Based on TS 22.101 subclause 10.4.1, the extended local emergency numbers list is applicable in SNPN operation access mode. (see text marked orange, yellow and blue above)
Observation-2: The extended local emergency numbers list is applicable when the UE is in an SNPN.

When the serving network is an SNPN, the SNPN provides validity indication which indicates whether the extended local emergency numbers list:

-
Option-1: is valid in the country (identified by MCC) and discarded when a new country is entered (see text marked yellow above); or

-
Option-2: is valid in the SNPN and discarded when the UE enters a new SNPN (see text marked blue above).

Observation-3: SNPN providing the extended local emergency numbers list provides validity indication indicating:


Option-1: that the UE needs to regard the list as valid in the country of the SNPN and needs to discard the list when the UE enter a new country; or


Option-2: that the UE needs to regard the list as valid in the SNPN and needs to discard the list when the UE enter a new SNPN.

Furthermore, SA1 stated in the LS S1-213253:

-------------------

Question 3: If the answer to Question 2 is Yes, can an SNPN deployed in an area which does not belong to any country (e.g. international waters) provide emergency numbers to the UE?

SA1 Answer: Yes. ...
Question 4: If the answers to Question 2 and Question 3 are Yes, is it correct that those emergency numbers provided by the SNPN deployed in an area which does not belong to any country (e.g. international waters) are valid only in the SNPN from which they were received?
SA1 Answer: Yes. ...
-------------------

Observation-4: An SNPN deployed in a location that does not belong to any country can provide the extended local emergency numbers list with Option-2 only.
For Option-1, upon entering a new SNPN which does not provide the extended local emergency numbers list:

-
if the country of the new SNPN is the same as the country of the SNPN which provided the extended local emergency numbers list stored in the UE, the UE needs to keep the stored extended local emergency numbers list.

-
if the country of the newly entered SNPN is different than the country of the SNPN which provided the extended local emergency numbers list stored in the UE, the UE needs to discard the stored extended local emergency numbers list.
-
if the newly entered SNPN is deployed in a location that does not belong to any country, the UE needs to discard the stored extended local emergency numbers list.

Observation-5: For Option 1, the UE needs to know (a) the country of the SNPN which provided the stored extended local emergency numbers list and (b) the country of the newly entered SNPN (or that the newly entered SNPN is deployed in a location that does not belong to any country).
2.2 Impacts for an SNPN deployed at border of two countries
If an SNPN is deployed at border of two countries, each with different emergency numbers, and a UE moves within the SNPN from country A to country B, the UE cannot use the emergency numbers received in country A in country B as emergency numbers are specified by national regulations and the national regulations of country A are not valid in country B. 

E.g. if a SNPN X is deployed at border of Germany (with emergency numbers 112, 110) and Czech republic (with emergency number 112, 150, 155, 156, 158), and the UE moves from Czech republic to Germany while being served by the SNPN X, the UE needs to discard the stored extended local emergency numbers as 150, 155, 156, 158 are no longer valid emergency numbers.

Observation-6: When an SNPN has coverage in border area of country A and country B and the UE moves from country A to country B while being served by the SNPN, the UE needs to stop using the extended local emergency numbers list received in the country A.
2.3 Impacts for an SNPN deployed at border of a country and a location that does not belong to any country
If an SNPN is deployed at border of a country and a location that does not belong to any country and a UE moves within the SNPN from the country to the location that does not belong to any country, the UE cannot use the emergency numbers received in the country as as emergency numbers specified by national regulations of the country do not necessarily apply in the location that does not belong to any country.

Observation-7: When an SNPN has coverage in border area of a country and a location that does not belong to any country and the UE moves from the country to the location that does not belong to any country while being served by the SNPN, the UE needs to stop using the extended local emergency numbers list received in the country.
2.4 Stage-3 analyzes
When an SNPN is identified by SNPN identity containing a non-geographic MCC (90x range according to E.212) or the MCC allocated for internal use within a private network (999 according to E.212), a MNC and a NID, the MCC of the SNPN identity does not identify the country of the SNPN.
There is no other way in TS 24.501 enabling the UE to identify the country of the SNPN or that the SNPN is deployed in a location that does not belong to any country.

Observation-8: When the SNPN is identified by an SNPN identity with a non-geographic MCC (MCC in 90x range according to E.212) or the MCC allocated for internal use within a private network (MCC 999 according to E.212), the UE does not know the country of the SNPN (or that the SNPN is deployed in a location that does not belong to any country) according to TS 24.501 baseline.

Thus, it is proposed that such SNPN can provide the UE with geographic MCC of the country of the SNPN or can inform the UE that the SNPN is deployed in a location that does not belong to any country.

Proposal: When the SNPN is identified by an SNPN identity with a non-geographic MCC (MCC in 90x range according to E.212) or the MCC allocated for internal use within a private network (MCC 999 according to E.212), the SNPN provides the UE with a geographic MCC indicating the country of the SNPN (or with an indication that the SNPN is deployed in a location that does not belong to any country).
3. Conclusions

Observation-1: The local emergency numbers list is NOT applicable when the UE is in an SNPN.

Observation-2: The extended local emergency numbers list is applicable when the UE is in an SNPN.

Observation-3: SNPN providing the extended local emergency numbers list provides validity indication indicating:


Option-1: that the UE needs to regard the list as valid in the country of the SNPN and needs to discard the list when the UE enter a new country; or


Option-2: that the UE needs to regard the list as valid in the SNPN and needs to discard the list when the UE enter a new SNPN.

Observation-4: An SNPN deployed in a location that does not belong to any country can provide the extended local emergency numbers list with Option-2 only.
Observation-5: For Option 1, the UE needs to know (a) the country of the SNPN which provided the stored extended local emergency numbers list and (b) the country of the newly entered SNPN (or that the newly entered SNPN is deployed in a location that does not belong to any country).
Observation-6: When an SNPN has coverage in border area of country A and country B and the UE moves from country A to country B while being served by the SNPN, the UE needs to stop using the extended local emergency numbers list received in the country A.
Observation-7: When an SNPN has coverage in border area of a country and a location that does not belong to any country and the UE moves from the country to the location that does not belong to any country while being served by the SNPN, the UE needs to stop using the extended local emergency numbers list received in the country.
Observation-8: When the SNPN is identified by an SNPN identity with a non-geographic MCC (MCC in 90x range according to E.212) or the MCC allocated for internal use within a private network (MCC 999 according to E.212), the UE does not know the country of the SNPN (or that the SNPN is deployed in a location that does not belong to any country) according to TS 24.501 baseline.

Proposal: When the SNPN is identified by an SNPN identity with a non-geographic MCC (MCC in 90x range according to E.212) or the MCC allocated for internal use within a private network (MCC 999 according to E.212), the SNPN provides the UE with a geographic MCC indicating the country of the SNPN (or with an indication that the SNPN is deployed in a location that does not belong to any country).
4. Proposal

It is proposed to discuss the above and agree the related CR.
