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Introduction 
RP-20xxxxx [1] was agreed with the following objective:
· Support SNPN along with subscription / credentials owned by an entity separate from the SNPN including:
· The broadcasting of information to enable SNPN selection for UEs with subscription/credentials owned by an entity separate from the SNPN [RAN2]
· The associated cell selection/reselection and connected mode mobility support [RAN2/RAN3]
· The necessary modifications over network interfaces (e.g. NG, Xn, F1, E1 etc) [RAN3]
· Support UE onboarding and provisioning for NPN including:
· The UE onboarding relevant parameter broadcast from SI B[RAN2]
· The associated cell selection/reselection, cell access control and the connected mode mobility support [RAN2/RAN3]
· The necessary modifications over network interfaces (e.g. NG, Xn, F1, E1 etc) [RAN3]
· Support of IMS voice and emergency services for SNPN [RAN2]
· Broadcasting of relevant parameters [RAN2]
This objective was set according to the SA2 TR [2], where the impact is provided with more details. 
In this contribution, we analysed the RAN2 impact for support UE onboarding and provisioning for NPN and proposed the changes needed from the RAN2 side and areas of study/discussion.
Discussion
UE onboarding is a process by which the UE obtains 3GPP connectivity to perform remote provisioning of the SO-SNPN (Subscription owner- SNPN) credentials.
From the conclusion in [1], the impact seems to be from the following statements:
-	The NG-RAN of the Onboarding network includes an indication for Onboarding enabled in the SIB (per O-SNPN, considering that the NG-RAN can be shared) so that the UE can discover and select an appropriate O-SNPN. The UE may or may not be pre-configured with O-SNPN network selection information (e.g. O-SNPN network identifiers).
NOTE 2: 	Whether the indication for Onboarding is sufficient or more SIB information is needed can be further discussed in the normative phase.
[bookmark: _Hlk53736958]-	Upon registration to an SNPN for Onboarding, the UE provides an indication at RRC level that the RRC connection is for onboarding. This information will be specified only for SNPN and allows NG-RAN to select an appropriate AMF that supports onboarding procedures.
[bookmark: _Hlk55541672]-	Upon registration to an SNPN for Onboarding, the UE provides an indication at NAS level that the registration request is for onboarding to allow AMF to, e.g., select an appropriate SMF and perform other onboarding-related configuration. When UE performs initial Registration for onboarding, the UE does not request to be registered over a network slice and as such the UE does not include Requested NSSAI in either RRC or NAS; it is up to the network to decide which network slice is used for the onboarding and provisioning procedures.
[bookmark: _Hlk53736977]NOTE 3:	RAN WGs can work with SA2 to decide whether handling of RAN-level congestion is feasible.
For network selection, the onboarding indication needs to be provided in the SIB for each SNPN and forward it to UE upper layers for UE to decide whether onboarding and provisioning can be performed for an SNPN. For each of the SNPN broadcast, the SNPN should be able to indicate whether it supports onboarding.  Currently, a group of SNPNs can share the same logical cell as follow:
NPN-IdentityInfo-r16 ::=         SEQUENCE {
    npn-IdentityList-r16             SEQUENCE (SIZE (1..maxNPN-r16)) OF NPN-Identity-r16,
    trackingAreaCode-r16             TrackingAreaCode,
    ranac-r16                        RAN-AreaCode                                                OPTIONAL,       -- Need R
    cellIdentity-r16                 CellIdentity,
    cellReservedForOperatorUse-r16   ENUMERATED {reserved, notReserved},
    iab-Support-r16                  ENUMERATED {true}                                           OPTIONAL,       -- Need R
    ...
}

Observation#1: Onboarding support indication needs to be provided in the SIB for each SNPN in a cell associated with a cellIdentity
In order to provide possible separate indication for each SNPN in a logical cell, a similar same size list as ‘npn-IdentityList-r16             SEQUENCE (SIZE (1..maxNPN-r16)) OF NPN-Identity-r16’ can include as follow:
NPN-IdentityInfo-r16 ::=         SEQUENCE {
    npn-IdentityList-r16             SEQUENCE (SIZE (1..maxNPN-r16)) OF NPN-Identity-r16,
    trackingAreaCode-r16             TrackingAreaCode,
    ranac-r16                        RAN-AreaCode                                                OPTIONAL,       -- Need R
    cellIdentity-r16                 CellIdentity,
    cellReservedForOperatorUse-r16   ENUMERATED {reserved, notReserved},
    iab-Support-r16                  ENUMERATED {true}                                           OPTIONAL,       -- Need R
...,
[[
onboardingList-r16             SEQUENCE (SIZE (1..maxNPN-r16)) OF onboardingInd-r16	OPTIONAL Need R
]]
}
The absence of the field means that none of the SNPNs in the logical cell support onboarding.
Proposal#1: In order to include indication for each SNPN, an field can be included in the extension marker of  NPN-IdentityInfo-r16 as follow highlighted:
NPN-IdentityInfo-r16 ::=         SEQUENCE {
    npn-IdentityList-r16             SEQUENCE (SIZE (1..maxNPN-r16)) OF NPN-Identity-r16,
    trackingAreaCode-r16             TrackingAreaCode,
    ranac-r16                        RAN-AreaCode                                                OPTIONAL,       -- Need R
    cellIdentity-r16                 CellIdentity,
    cellReservedForOperatorUse-r16   ENUMERATED {reserved, notReserved},
    iab-Support-r16                  ENUMERATED {true}                                           OPTIONAL,       -- Need R
...,
[[
onboardingList-r16             SEQUENCE (SIZE (1..maxNPN-r16)) OF onboardingInd-r16	OPTIONAL Need R
]]
}

With this information, the UE can decide to select the onboarding SNPN to perform onboarding to an SNPN during network selection. During the registration to the SNPN for onboarding, the UE needs to indicate that it is performing onboarding to the NG-RAN via NR RRC Setup Complete message so that the gNB can select the appropriate AMF for onboarding.
Proposal#2: Include an indication in the RRC Setup Complete message during the initial registration so that the gNB can select the appropriate AMF for onboarding.
There is a note below checking with RAN2 on RAN level congestion control:
NOTE 3:	RAN WGs can work with SA2 to decide whether handling of RAN-level congestion is feasible.
In our view, the gNB just have to turn off the onboarding indication during congestion period.  There is no need for further enhancement on top of adding the indication in the SIB.
Proposal#3: The enabling and disabling of the onboarding indication per SNPN can be used also for RAN level congestion control.  No additional mechanism is needed.
From the conclusion in the TR, there is neither any requirement to change the cell selection/reselection nor the connected mode mobility.  The UE is just performing an initial registration to an onboarding SNPN based on manual selection. If cell selection/reselection occurs while UE is performing such initial registration for onboarding, it will have to abort such procedure and perform the network selection and the onboarding NAS procedure again as like any initial registration.
While UE is performing onboarding with an O-SNPN, normal cell reselection procedure with the O-SNPN is performed during this on-boarding process. After successful completion of on-boarding, the UE initiates de-registration from the on-boarding network after finishing the remote provisioning or the on-boarding network initiates the de-registration after successful completion of onboarding. Subsequently, the UE performs normal registration as before to a SNPN for normal access. Hence the normal cell reselection procedure is not affected by the onboarding process.
Proposal#4: No impact to cell selection/reselection for onboarding to SNPN.
Conclusion
It is requested that RAN2 discussed the following observations and proposals:
[bookmark: _GoBack]Proposal#1: In order to include indication for each SNPN, a field can be included in the extension marker of  NPN-IdentityInfo-r16 as follow highlighted:
NPN-IdentityInfo-r16 ::=         SEQUENCE {
    npn-IdentityList-r16             SEQUENCE (SIZE (1..maxNPN-r16)) OF NPN-Identity-r16,
    trackingAreaCode-r16             TrackingAreaCode,
    ranac-r16                        RAN-AreaCode                                                OPTIONAL,       -- Need R
    cellIdentity-r16                 CellIdentity,
    cellReservedForOperatorUse-r16   ENUMERATED {reserved, notReserved},
    iab-Support-r16                  ENUMERATED {true}                                           OPTIONAL,       -- Need R
...,
[[
onboardingList-r16             SEQUENCE (SIZE (1..maxNPN-r16)) OF onboardingInd-r16	OPTIONAL Need R
]]
}

Proposal#2: Include an indication in the RRC Setup Complete message during the initial registration so that the gNB can select the appropriate AMF for onboarding
Proposal#3: The enabling and disabling of the onboarding indication per SNPN can be used also for RAN level congestion control.  No additional mechanism is needed.
Proposal#4: No impact to cell selection/reselection for onboarding to SNPN.
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