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1. Introduction

Onboarding is a new NPN service in Rel-17. What interactions between NAS and RRC when application layer requests Onboarding need to be considered. This paper aims to initiate a discussion on these interactions and propose to liaise with SA1 and RAN2 for guidance.
2. Discussion
2.1
General

In 5GS, the radio access control - when NAS request a NAS signalling connection and RRC checks and establishes a RRC connection - performed under UAC is based on the service(s) the upper layer or NAS is requesting. This is a departure from GPRS, UMTS and LTE where access control is done for Access Class(es) which are subscription based. For 5GS, Access Categories (AC) are defined by SA1 with CT1 and RAN2 collaborating on the AC and the RRC establishment cause value to be used for each request for access.
For eNPN, Onboarding is a new service and new to Rel-17. It has now been agreed (and approved) in both stage 2 and stage 3 that to get onto the 5GS network to perform Onboarding, the SNPN UE need to perform a (special) type of initial registration, i.e an initial registration with registration type = Onboarding.
But what has yet to be decided are:-
· what Access Category to use, be it a new AC or a existing AC;

· what RRC establishment cause to map to;

· what if any information need to be passed or exchanged between NAS and RRC for establishment of RRC connection and NAS signalling connection.
Whilst CT1 has not so far discussed UAC, AC or RRC establishment cause with respect to Onboarding, such is not so in RAN2. OPPO believes that while there is as yet no agreed CR or even draft CRs, certain possible general 'understandings' have been reached in RAN2, although such 'understandings' are not set-in-stone. OPPO also believes that these RAN2 'understandings' impact CT1 and NAS and as such CT1 ought to reflect a view back to RAN2 before things get set-in-stone. Given that UAC and AC are related to services, SA1 also ought to be consulted.
2.2
Understandings from current RAN2 discussions
OPPO is of the view that the following are the current RAN2 'understandings' on Onboarding for eNPN:-

1) a cell can both support SNPN UEs accessing for normal SNPN service and SNPN UEs accessing for Onboarding. This is not to say a SNPN UE can access a cell for both such services.

2) whether a cell supports Onboarding is indicated by  1 bit in the SIB. Toggling of the 1-bit in SIB that indicates whether a cell support Onboarding when cell is congested and so SNPN UEs wanting to perform Onboarding will be 'deterred' from camping/selecting that/those cell/cells.

3) indication that a SNPN UE is accessing for Onboarding is given by NAS to RRC. This indication is passed to NG-RAN in msg 5 of the RRC connection establishment procedure and is used by NG-RAN for AMF selection for Onboarding.
4) discussion ongoing on whether a new Access Category or an existing Access Category or ODAC or even possibly a new Access Identity or any of these should be adopted and considerations ongoing as to whether to involve SA1 or CT1 or both.

2.3
What CT1 needs to consider
Concerning point 1), when a SNPN UE does its initial registration for onboarding, presently without a new AC or without a new RRC establishment cause the registration request at NAS will not be distinguishable at RRC level for (radio) access control for establishment of RRC connection – as the only distinction is in the NAS message itself (i.e. registration type = Onboarding). It might be that the 'indication' in point 3) can be used by RRC for UAC purposed, but that 'indication in point 3) is currently understood to be only used to perform AMF selection by the NG-RAN and not used at RRC on UE side.

For point 2), the understand one gets is that RAN2 is of the view that because the system can throttle back access for Onboarding when there is (radio) congestion, there need not be new distinguishable characteristics indicating Onboarding for purpose of access control. However, SNPN UEs which have already got passed initial registration for Onboarding will nevertheless remain registered and would still be able to access for U-Plane resources regardless of the ongoing radio congestion. This would also be the case when NAS request a resume  for UE that is in RRC_INACTIVE. 

Also when considering both 1) and 2), when that SNPN UE initiates registration for Onboarding, for UAC checks if existing ACs or RRC establishment causes are used, then should NAS indicate AC =3 (MO_sig) or AC = 7 (MO_data) with RRC establishment cause = mo_signalling? But the real reason for this SNPN UE doing its registration is really to get user plane resources to get to the 3rd party server for Onboarding.
Furthermore, looking at both point 1) and 2) from access control perspective, for normal non-congested operations, both SNPN UE registering to get SNPN services and a SNPN UE registering to do Onboarding will be treated equally. Given that from revenue perspective Operators can rate normal SNPN services above onboarding – which might even occur for many multiples of UEs all at same time – it seems such non-distinguishable radio access control might not suit commercial strategies. For instance, a number of registered SNPN UEs making radio access for premium price audio or video services could be excluded over SNPN UEs registering to do just Onboarding, depending on the setting of the loading factors for different access categories broadcast over the SIBs – as the normal SNPN requesting normal service with e.g. Service Request will get AC=7 with RRC establishment cause = mo-data while the SNPN UE registered for Onboarding will still be seen as "mo-signalling".
For point 3) while it is clear that RAN2 wishes that NAS can inform RRC at request for RRC connection that the request involves Onboarding, point 3) suggest that indication is exclusively to passed to NG-RAN in msg5  for NG-RAN to select an AMF that supports Onboarding However, could this indication also be useful for UAC checks? and/or be a RRC establishment cause or is the indication implementation specific. So while CT1#130e agreed C1-213875 which added the text   "If the UE performs initial registration for onboarding services in SNPN or is registered for onboarding services in SNPN, the UE NAS layer shall provide the lower layers with an indication that the connection is for onboarding", it is unclear whether RRC (in UE side) could also make use of this indication. It is also unclear if this is a new RRC establishment cause or a new AC or it is implementation specific. 
NOTE, if this indication is implementation specific between NAS and RRC of UE, it must still be standardized in UE to NG-RAN for use by NG-RAN for AMF selection. Thus if it is to be standardized over the radio interface, why should it be left implementation specific between NAS and RRC?
For point 4), given that Onboarding is a (new) service and that SA1 are responsible for service requirements, we take the view that it is not whether RAN2 (or CT1) considers whether Onboarding has its own Access Category or even Operator Defined Access Category it is SA1 who should make that decision. And getting SA1 involved should be done now rather than waiting for RAN2, who in any case are not the WG to define service requirements.
3. Conclusion and proposal

As discussed above, there are unknown and unclear service requirements on UAC and access categories for the Onboarding service. OPPO propose that CT1 seek SA1 guidance to ensure proper service requirements for Onboarding are taken into our stage 3 work. To this end, OPPO has submitted a [draft] LS in C1-214300.
Such uncertainties about UAV - and regardless whether SA1 judge that there need to be new access category(ies) for Onboarding - will impact what the RRC establishment cause value should be when SNPN UE access for registration (or subsequent request for user plane resources) to perform Onboarding. Such RRC establishment cause need to be worked out with RAN2 and OPPO propose that the [draft] LS out in C1-214300 includes a request RAN2 for their view of the setting of the RRC establishment cause value for Onboarding and that RAN2 decision need to be consider SA1's guidance in any reply LS.

