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1. Introduction

In CT1#144 meeting, the location validity information vs. location assistance information was discussed and the discussion paper C1-237358 proposed to replace the location assistance information with the location validity information.
It was commented that such proposal cannot work well as the UE can only know the current location (e.g. TA) of the current serving network, and cannot know the location of the SNPN who provides the localized services (called SNPN L hereafter).
It was also identified that only to use the location assistance information of the current serving network cannot meet stage 1 requirement and cannot guarantee to obtain the localized services in SNPN quickly.
This paper attempts to analyse stage 1 service requirements on location validity information, the SA2 term on location assistance information, and finally propose to use both the location validity information and the location assistance information for accessing localized services in SNPN L.

2. Discussion
2.1. Stage 1 service requirements on location validity information
Based on the stage 1 requirements as specified in TS 22.261 sub 6.41 (see related text excerpted in Annex), one can see what stage 1 defined the location condition for localized services is bounded to the SNPN who provides the localized services. That is to say, similar as time validity information, such location condition has validity restriction on accessing localized services in SNPN L, i.e. if the location condition is not met, the UE cannot access the intended localized services in SNPN L.

In case of the location condition is provided in TA or cell format, then such TA or cell is belongs to the SNPN L. In case of the location condition is provided in geographical area format, then such geographical area is SNPN/PLMN agnostic, i.e. it is not bounded to any SNPN/PLMN.
Observation #1: As per stage 1 services requirements specifed in SA1, similar to the time validity information, the location condition is bounded to the SNPN who provides the localized services and needs to be taken as a location validity information for localized services.

2.2. SA2 term on location assistance information
When seeing what SA2 specified, it is "Location assistance information":

"Location assistance information consisting of:

-
Geolocation information, and/or,

-
Tracking Area information of serving networks, i.e. lists of TACs per PLMN ID or per PLMN ID and NID.
The UE may use the location assistance information to determine where to search for the SNPNs in the Credentials Holder controlled prioritized list of SNPNs and GINs for accessing Localized Services, i.e. the location assistance information is not used for any area restriction enforcement."
From the above yellow text, one can see that the location assistance information (in TA format) is bounded to the current serving PLMN or SNPN, which can be either different from SNPN L (see Figure 1.a and 1.b) or is the SNPN L (see Figure 1.c).
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Figue 1. Serving network vs. SNPN L
From the above green text, one can see that the location assistance information is optionally used by the UE to assist searching SNPN L and has no validity restriction, i.e. whether the UE is allowed to access the intended localized services in SNPN L is not validated by the location assistance information.

Observation #2: The location assistance information used in SA2 is totally different from the location condition used in SA1 as they have different purposes: the location condition used in SA1 has validity restriction while the location assistance information used in SA2 is only used for assisting SNPN search without validity restriction.

Due to the location assistance information (in TA format) is bounded to the serving network of the UE and is pre-configured to the UE by the subscribed SNPN for SNPN L before the UE accessing the intended localized services in SNPN L, then following three cases can happen:

· Case #1 (see Figue 2.a): The UE has serving network (called PLMN S/SNPN S hereafter) and the location assistance information of the serving network is included in the SNPN selection parameters of SNPN L.

· Case #2 (see Figue 2.b): The UE has serving network (called PLMN S/SNPN S hereafter) but the location assistance information of the serving network is not included in the SNPN selection parameters of SNPN L.

· Case #3 (see Figue 2.c): The UE has NO serving network (called PLMN S/SNPN S hereafter).
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Figue 2. Serving network vs. SNPN selection parameters of SNPN L
Only in Case#1, the UE can use the location assistance informaiton to assist searching SNPN L (i.e. the location assistance information is available), while in Case#2 and Case#3, there is no any locatioin assistance information can be used by the UE even there are some location assistance informaiton configued for SNPN L at the UE.
Observation #3: In some cases (e.g. no serving network or the serving network is not included in the SNPN selection parameters of SNPN L), the UE cannot use the location assistance information for assisting SNPN search for localized services even though the locatioin assistance information is configured at the UE.

2.3. Location validity information vs. location assistance information
Based on the discussion given in section 2.1 and 2.2, there is actually no confliction between SA1 and SA2 on this point and hence from stage 3 protocol implementation perspective, both information are required for accessing localized services in SNPN L.

Based on Observation#1, the location validity information should take the same role as time validity information and hence, should be mandatory as an SNPN selection parameters of SNPN L. Hence, we need an optional location assistance information and a mandatory location validity information:
· In case of the geographical area is used, then reasonably, the subscribed SNPN can configure the same geographical area information in which the localized services of SNPN L is available as both the location assistance information and the location validity information for SNPN L.
· In case of TA is used, then the configuration of SNPN selection parameters of SNPN L will be more complicated as the subscribed SNPN needs to know the matching between the TAs of serving network and the TAs of SNPN L in which the localized services of SNPN L is available, based on SLA with per serving network. This is business driven and is somehow out of scope of 3GPP.
· In case of the serving network is same as SNPN L, i.e. the case as indicated in Figure 1.c, reasonably, the subscribed SNPN can configure the same location information for both the location assistance information and the location validity information for SNPN L, or no need to configure the location assistance information but just location validity information for SNPN L.
Typically, we believe both information can be used together by the UE as below flow chart shown in Figure 3 with following reasonable assumptions:
· The time validity information is met for SNPN L.

· In case of the geographical area is used in the location validity information; the UE can directly use the location validity information to search the SNPN L regardless of the availability of the location assistance information.

· In case of the serving network is same as SNPN L, the UE can directly use the location validity information to validate the localized services in SNPN L regardless of the availability of the location assistance information.
· The location assistance information is available does means the UE can use the location assistance information, i.e. the Case#1 in section 2.2; otherwise, the location assistance information is not available.

· In case of the location assistance information is not available and the TA format is used in the location validity information, then how does the UE search SNPN L is up to the UE implementation.
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Figue 3. Location validity information and location assistance information work together

Observation #4: Both the location validity information and the location assistance information are required and can work together to enable the UE to access localized services in SNPN L.

3. Proposal
Based on the discussion given in section 2, we could have:

Proposal: It proposes to use both the location validity information and the location assistance information for accessing localized services in SNPN L, the location validity information has validity restriction as time validity information while the location assistance information is only used for assisting SNPN L search without validity restriction.
4 Conclusion
This paper has analysed stage 1 service requirements on location validity information, the SA2 term on location assistance information and relationship between the location validity information and the location assistance information.

Based on discussion, following observations were provided:

Observation #1: As per stage 1 services requirements specifed in SA1, similar to the time validity information, the location condition is bounded to the SNPN who provides the localized services and needs to be taken as a location validity information for localized services.

Observation #2: The location assistance information used in SA2 is totally different from the location condition used in SA1 as they have different purposes: the location condition used in SA1 has validity restriction while the location assistance information used in SA2 is only used for assisting SNPN search without validity restriction.

Observation #3: In some cases (e.g. no serving network or the serving network is not included in the SNPN selection parameters of SNPN L), the UE cannot use the location assistance information for assisting SNPN search for localized services even though the locatioin assistance information is configured at the UE.

Observation #4: Both the location validity information and the location assistance information are required and can work together to enable the UE to access localized services in SNPN L.

Based on above observations, below proposal was provided:

Proposal: It proposes to use both the location validity information and the location assistance information for accessing localized services in SNPN L, the location validity information has validity restriction as time validity information while the location assistance information is only used for assisting SNPN L search without validity restriction.
The above proposal is captured in CR C1-238802 to TS 23.122 and C1-238803 to TS 24.501.
Annex. Stage 1 service requirements on location condition for localized services
When checking TS 22.261 sub 6.41 on "Providing Access to Local Services", SA1 has clearly specified following stage 1 service requirements related to the location condition for localized services:

In TS 22.261 sub 6.41.1:

"The services can be localized (i.e. provided at specific/limited area) and can be bounded in time."
In TS 22.261 sub 6.41.2:
"The 5G system shall support suitable mechanisms to allow automatically establishing localized service agreements for a specific occasion (time and location) and building temporary relationship among hosting network operator and other service providers including network operators or 3rd party application providers.

The 5G system shall support means for the service provider to request the hosting network via standard mechanisms to provide access to 3rd party services at a specific period of time and location. "
"The 5G system shall support means for a hosting network to create policies and configure resources for the requested time and location for the 3rd party services based on the received request."
"Subject to regulatory requirements and localized service agreements, the 5G system shall allow a home network operator to automatically negotiate policies with the hosting network for allowing the home network’s subscribers to connect at a specific occasion, e.g., time and location, for their home network services."
"The 5G system shall support a mechanism to enable configuration of a network that provides access to localized services such that the services can be limited in terms of their spatial extent (in terms of a particular topology, for example a single cell), as specified by a service provider of localized services."
" The 5G system shall support secure mechanisms to allow a home network to coordinate with a hosting network for a subscriber to temporarily access the hosting network (e.g., based on temporary credentials) at a given time (start time and duration) and location."
" The 5G system shall allow a trusted 3rd party service provider to provide UEs with localized service policy (e.g., QoS, network slice in the hosting or home network, service restriction such as time and location) via the hosting network or the UE’s home network.

The 5G system shall enable a UE to use credentials provided by the hosting network with or without coordination with the home network of the UE, to make use of localized services via the hosting network with a certain time (including starting time and the duration) and location validity."
" The 5G system shall enable the home network to allow a UE to automatically select a hosting network for accessing localized services when specified conditions (e.g., predefined time, location) are fulfilled.

The 5G system shall be able to prevent a UE to re-access the hosting network after the localized services were terminated if the authorization for the localized services is no longer valid (e.g., can be based on certain conditions such as time or location of the user)."
" The 5G system shall enable the home network to instruct a UE to select a hosting network with certain conditions (e.g., predefined time, location) based on the request from a service provider."
" The 5G system shall be able to limit access of specific UEs to a configurable area of a hosting network's coverage area."
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