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[bookmark: _Ref165266342]Introduction
R17 NPN is aim at to support enhanced non-public network (eNPN) for NG-RAN resulting from the SA2 study on enhanced support of NPN. One of RAN objective is to specify the corresponding RAN functionality where necessary as following:
· Support UE onboarding and provisioning for NPN including:
· The UE onboarding relevant parameter broadcast from SIB [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]
In this contribution, we will analyze the possible RAN enhancement to support UE onboarding for NPN and give our proposals.
Discussion
  Background
The key issue 4 "UE Onboarding and remote provisioning" addressed in SA2 provides a solution on how UE access a SNPN along with credentials owned by an entity separate from the SNPN. 
An example of UE onboarding in SNPN scenario is shown in Fig.1. The assumption is that the UEs are deployed without provisioned subscription. Firstly, UE gets network connectivity to an O-SNPN ("onboarding SNPN") by using default credential. Secondly, the O-SNPN obtains the necessary subscription credentials and configuration for the SO-SNPN that will own the UE's subscription ("SNPN owning the subscription") from the provisioning server and provides them to UE. Then, UE can use the provisioned subscription credentials to get connection with SO-SNPN.


Fig.1: An example of UE onboarding in SNPN
 Broadcast parameter for supporting UE onboarding.
In TS 23.700-07, the following conclusions related the support of UE onboarding for NPN is captured.
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UE onboarding for SNPN (Component 1 of KI#4)
-	It should be possible to support a registration procedure that enables support for UE onboarding using Default UE credentials and with an O-SNPN as the Onboarding Network (ON).
-	It should be possible that one SNPN can take the role of both Onboarding Network (ON) and SO (Subscription Owner), and it should be possible that the ON and SO are different SNPNs i.e. O-SNPN and SO-SNPN.
-	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.
-	Using PLMN credentials for UE onboarding and PLMN as Onboarding Network (ON) is already possible.
8.4.2	Conclusions for PNI-NPN case
UE Onboarding for PNI-NPN (Component 1 of KI#4)
-	No enhancement for the UE onboarding (component 1 of KI#4) with PLMN credentials used for primary authentication and PLMN network selection are needed for the case of PNI-NPN credentials provisioning.



For UE onboarding for PNI-NPN, no additional RAN enhancement is needed. For UE onboarding for SNPN, NG-RAN of the Onboarding network should include an indication for onboarding. Under RAN sharing scenario, the indication for onboarding is per O-SNPN. The indication for onboarding is used for UE to discover and select the onboarding SNPN before UE NPN credentials and other information to enable UE to get 3GPP connectivity are provisioned. Since the UE needs to be able to identify whether a network can support UE onboarding quickly, it is reasonable that the indication for onboarding should be broadcast in SIB1. This can be achieved by extending the NPN network list in SIB1 as below.
NPN-IdentityInfoList-r16 ::=     SEQUENCE (SIZE (1..maxNPN-r16)) OF NPN-IdentityInfo-r16


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
    ...
}
Proposal 1: A per SNPN onboarding indicator is broadcast in SIB1, by extending the NPN-IdentityInfoList.
 RRC connection for onboarding
[bookmark: _GoBack]According to TR 23.700-07, one SNPN can take the role of both Onboarding Network (ON) and SO (Subscription Owner). It means that the RAN of SNPN shall be able to distinguish the propose of RRC connection in order to select appropriate AMF. For example, RAN can select an AMF that supports onboarding for UE which has initialed onboarding process. Thus, the UE should be able to provides an indication at RRC level to indicates the RRC connection for onboarding.
Base on the current specification, there are six reserved code points for cause value of RRC connection setup. It is a straightforward way to extend the cause value to support RRC connection setup for onboarding.
EstablishmentCause ::=              ENUMERATED {
                                        emergency, highPriorityAccess, mt-Access, mo-Signalling,
                                        mo-Data, mo-VoiceCall, mo-VideoCall, mo-SMS, mps-PriorityAccess, mcs-PriorityAccess,
                                        spare6, spare5, spare4, spare3, spare2, spare1}

Proposal 2: Extend the value of EstablishmentCause to support RRC connection setup for onboarding. 
Conclusions
Based on the analysis given above, we have the following Observations and Proposals:
[bookmark: _Toc502437832]Proposal 1: A per SNPN onboarding indicator is broadcast in SIB1, by extending the NPN-IdentityInfoList.
Proposal 2: Extend the value of EstablishmentCause to support RRC connection setup for onboarding. 
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