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1. Abstract
This paper discusses comments related to subscribed SNPN or higher priority SNPN selection while in non-subscribed SNPN and proposes way forward.
2. Discussion
2.1 Recap of Nov 2021 CT1 meeting discussions
In Nov 2021 CT1 meeting, CR C1-216930 (from Ericsson, Qualcomm Incorporated, Nokia, Nokia Shanghai Bell, InterDigital, LG Electronics) proposing higher priority SNPN selection while in non-subscribed SNPN, was discussed.

C1-216930 was formally objected by Huawei which provided the following reasons:
--------------

(1)
SNPN is totally different from PLMN. PLMN is providing the extensive coverage while SNPN just provides the standalone and isolated coverage (e.g. for an industrial park, an airport, a campus, a drilling platform, a mining area, etc.). An SNPN enabled UE is intentionally to access a specific non-subscribed SNPN using the credentials provided by the CH, e.g. the user enters an industrial park/airport/campus and wants to access the SNPN of them. Hence, such SNPN should be available for the UE to select. Once the UE has accessed such SNPN, there is no need for the UE to periodically scan other higher priority SNPNs as the user just wants to access the current SNPN. More likely and reasonably, the current SNPN is only the available SNPN for this UE. Hence, it does not make any sense for the UE to do such periodic higher priority SNPN scan. The higher priority SNPN scan just needs to be done when the CH provides an updated prioritized list of preferred SNPNs to the UE, i.e. the proposed UE handling in vivo’s CR C1-216761, which is enough.

(2)
For inter-SNPN idle mode mobility, when the UE leaves the current RSNPN and enters a new SNPN, then the UE will initiate the registration and during such registration, more reasonably, the CH will provide a updated prioritized list of preferred SNPNs to the UE as the SNPN the UE wants to access is changed. As per vivo’s CR C1-216761, the UE will perform a higher priority SNPN selection to make sure the highest priority SNPN is selected if there are more than one SNPNs available in the current UE location (but we still do doubt this could happen in the field, i.e. we still believe only one SNPN is available for the UE in the field). Also, due to standalone and isolated coverage of each SNPN, more reasonably, there is no overlapped coverage between different SNPNs. If so, why we need such periodic higher priority SNPN scan?

(3)
As we all known, periodic network scan will drain the UE battery very much. As said above, the UE intentionally accesses the current SNPN and more likely and reasonably, the current SNPN is only the available SNPN for this UE, hence such periodic higher priority SNPN scan will just drain the UE battery without any value.

(4)
Even R17 supports the inter-SNPN idle mode mobility but this is only due to support of SNPN access using credential owned by CH (HPLMN or subscribed SNPN), i.e. the UE uses the credential provided by CH to access an SNPN the UE wants to access. This is not the real roaming case like PLMN, which clearly indicated by below SA2 NOTE. Hence,  the legacy roaming is still not supported for SNPN in R17. If so, it is not correct to just copy the same UE handling in VPLMN to SNPN case.

" NOTE:   The architecture for SNPN and Credentials Holder is depicted as a non-roaming reference architecture as the UE is not considered to be roaming, even though some of the roaming architecture reference points are also used."

(5)
For the legacy periodic higher priority PLMN scan, its service requirement is clearly specified in SA1 22.011. But so far there is no such SA1 requirement applied to SNPN and hence, if CT1 really wants to copy such UE handling to SNPN, then better to firstly go to SA1 to copy the same requirement to SNPN. Without SA1 requirement, CT1 cannot do such copy.

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

Huawei and vivo proposed to send an LS to SA1, to confirm whether there is the similar requirement in SNPN like “periodic higher priority PLMN scan in VPLMN”.
CR was discussed in the very last CT1 conf. call (CC#6) with the following results:
-----------

C1-216930+ C1-216931

There is no SA1 requirement, but it is needed: OPPO, Huawei, HiSilicon, vivo

SA1 requirement not needed, rely on SA2 requirement: Ericsson, QCOM, InterDigital, Nokia

-----------

2.2 Discussion to comments raised by Huawei

2.2.1 Huawei's comment (1)

Huawei's comment (1) states "SNPN just provides the standalone and isolated coverage (e.g. for an industrial park, an airport, a campus, a drilling platform, a mining area, etc.)". However, 22.261 states "The 5G system shall support non-public networks that provide coverage within a specific geographic area." without any limitation to isolated coverage.

Huawei's comment (1) also states "More likely and reasonably, the current SNPN is only the available SNPN for this UE". Firstly, 22.261 states "The 5G system shall support non-public networks that provide coverage within a specific geographic area." without that an SNPN can only be deployed when there is no other already deployed SNPN. Secondly, if "the current SNPN is only the available SNPN for this UE" was likely and reasonable possibility, there would be no need of configuring the UE with the CH controlled prioritized list of preferred SNPNs and CH controlled prioritized list of GINs, as there would only be one SNPN to select from. Thridly, 23.501 subclause 5.18.1 specifies a possiblity to share NG-RAN by several SNPNs. So, this comment contradicts stage-1 and stage-2 requirements.

Huawei's comment (1) also states "The higher priority SNPN scan just needs to be done when the CH provides an updated prioritized list of preferred SNPNs to the UE, i.e. the proposed UE handling in vivo’s CR C1-216761, which is enough." - such solution would require the CH to know what SNPNs have coverage in the area where the UE is, and to send CP-SOR request whenever the CH determines that there might be coverage of a higher priority SNPN. However, there is no realistic way how the CH can obtain and keep up-to-date such detailed knowledge of coverage of non-subscribed SNPNs.

2.2.2 Huawei's comment (2)

Huawei's comment (2) states "when the UE leaves the current RSNPN and enters a new SNPN, then the UE will initiate the registration and during such registration, more reasonably, the CH will provide a updated prioritized list of preferred SNPNs to the UE as the SNPN the UE wants to access is changed". When the UE enters a new PLMN, if CH sends CP-SOR request indicating a higher priority SNPN but the higher priority SNPN is not available at the time of the CP-SOR request handling, the UE will remain on the new SNPN until the UE gets out-of-coverage of the new SNPN. If a higher priority SNPN becomes available later (while the new SNPN coverage is still available), the UE will remain stuck on the new SNPN regardless of the higher priority SNPN being available. So, this proposal does not ensure that the UE uses the highest priority available SNPN.
Huawei's comment (2) states "Also, due to standalone and isolated coverage of each SNPN, more reasonably, there is no overlapped coverage between different SNPNs.". Firstly, 22.261 states "The 5G system shall support non-public networks that provide coverage within a specific geographic area." without any limitation to isolated coverage. Secondly, if "there is no overlapped coverage between different SNPNs" was likely and reasonable possibility, there would be no need of configuring the UE with the CH controlled prioritized list of preferred SNPNs and CH controlled prioritized list of GINs, as there would only be one SNPN to select from. Thridly, 23.501 subclause 5.18.1 specifies a possiblity to share NG-RAN by several SNPNs which contradics "overlapped coverage between different SNPNs". So, this comment contradicts stage-1 and stage-2 requirements.
2.2.3 Huawei's comment (3)

Huawei's comment (3) states "As said above, the UE intentionally accesses the current SNPN and more likely and reasonably, the current SNPN is only the available SNPN for this UE, hence such periodic higher priority SNPN scan will just drain the UE battery without any value.". Firstly, 22.261 states "The 5G system shall support non-public networks that provide coverage within a specific geographic area." without any limitation to isolated coverage. Thus, "more likely and reasonably, the current SNPN is only the available SNPN for this UE" is not supported by stage-1 requirement. Secondly, if "the current SNPN is only the available SNPN for this UE" was likely and reasonable possibility, there would be no need of configuring the UE with the CH controlled prioritized list of preferred SNPNs and CH controlled prioritized list of GINs, as there would only be one SNPN to select from. So, this comment contradicts stage-2 requirements. Thirdly, if no SNPN in User controlled prioritized list of preferred SNPNs is available, the UE selects an SNPN based on CH controlled prioritized list of preferred SNPNs and CH controlled prioritized list of GINs, which are controlled by the CH, not by the UE as suggested in "the UE intentionally accesses the current SNPN". Fourthly, 23.501 subclause 5.18.1 specifies a possiblity to share NG-RAN by several SNPNs which contradics "more likely and reasonably, the current SNPN is only the available SNPN for this UE". Fifthly, value of the periodic higher priority SNPN scan is required to ensure that the UE camps of the highest priority SNPN, according to the CH's prioritization in the CH controlled prioritized list of preferred SNPNs and CH controlled prioritized list of GINs.
2.2.4 Huawei's comment (4)

Huawei's comment (4) states "Even R17 supports the inter-SNPN idle mode mobility but this is only due to support of SNPN access using credential owned by CH (HPLMN or subscribed SNPN), i.e. the UE uses the credential provided by CH to access an SNPN the UE wants to access.". However, if no SNPN in User controlled prioritized list of preferred SNPNs is available, the UE selects an SNPN based on CH controlled prioritized list of preferred SNPNs and CH controlled prioritized list of GINs, which are controlled by the CH, not by the UE as suggested in "the UE wants to access". So, while roaming is not specified in Rel-17, possibility for CH to control UE's selection of the highest available SNPN among available SNPNs using CH controlled prioritized list of preferred SNPNs and CH controlled prioritized list of GINs is specified. To ensure that the UE camps of the highest priority SNPN, those lists needs be enforced not only when getting out of coverage of the current RSNPN, but also while the UE is in coverage of RSNPN.
2.2.5 Huawei's comment (5)

Huawei's comment (5) states "But so far there is no such SA1 requirement applied to SNPN and hence, if CT1 really wants to copy such UE handling to SNPN, then better to firstly go to SA1 to copy the same requirement to SNPN. Without SA1 requirement, CT1 cannot do such copy.". SA2 requirement related to CH's control of UE's selection of SNPN using CH controlled prioritized list of GINs, which are controlled by the CH, and requirements on mobility between SNPNs are sufficient. If a periodic scan for higher priority SNPN is not available, the UE can be stuck on low priority SNPN even if a higher priority SNPN becomes available, e.g. as the UE moves.
3. Proposal

It is proposed to agree CRs C1-220139, C1-220140 on subscribed SNPN or higher priority SNPN selection while in non-subscribed SNPN.

If agreement of CR is not possible, it is proposed to send LS C1-220141 to SA1 asking about stage-1 requirements related to subscribed SNPN or higher priority SNPN selection while in non-subscribed SNPN.

