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Introduction
This contribution discusses the questions in the LS [1] from SA2 on slice-based overload control and serves as background information for the proposed LS reply provided in [2].
In slice-based overload control, the AMF can request the RAN to reduce the core network load for specific network slices by indicating the S-NSSAI of the overloaded slices in the N2 Overload Start message. The RAN will then check if the slices indicated in the RRC connection setup complete message are among the overloaded ones, and if that is the case it rejects the UE with a timer. Compared to rejecting the UE at NAS level, the benefit of this approach is that the UE is rejected in the RAN rather than by AMF.
Since the slice-based overload control mechanism requires that Requested NSSAI is included in RRC connection establishment, it can currently only be used to reject connections triggered by a NAS Registration procedure. To be able to reject RRC connections triggered also by other NAS procedures (i.e. Service Request), the Requested NSSAI would need to be included in the RRC connection establishments also for these NAS procedures. Considering that core network overload is a rare event and the signalling overhead that comes from including Requested NSSAI in every connection establishment, SA2 would like to know if RAN groups see any other use of the Requested NSSAI before they decide on including the Requested NSSAI. SA2 therefore asks:
1) Does RAN need Requested NSSAI during RRC Connection establishment procedure triggered by the NAS procedure other than Registration procedure (e.g. Service Request procedure)? If the RAN needs it then how does the RAN use Requested NSSAI in RRC Connection establishment procedure for purposes different than AMF routing?
SA2 has also discussed the inclusion of the Allowed NSSAI during a paging procedure triggered from core network. They therefore ask:
2) Would the RAN benefit from receiving an Allowed NSSAI from CN during CN initiated paging procedure?
These two questions will be discussed in more detail in the next section.
[bookmark: _Ref178064866]Discussion
Inclusion of Requested NSSAI in RRC connection establishment
The first question in the LS from SA2 relates to the inclusion of the Requested NSSAI in the RRC connection setup complete message.
1) Does RAN need Requested NSSAI during RRC Connection establishment procedure triggered by the NAS procedure other than Registration procedure (e.g. Service Request procedure)? If the RAN needs it then how does the RAN use Requested NSSAI in RRC Connection establishment procedure for purposes different than AMF routing?
At the moment the only purpose of including Requested NSSAI in RRC connection establishment is to enable the RAN to select a suitable AMF, i.e. an AMF that supports the slices that the UE wishes to register with. This means that NSSAI only needs to be included in RRC connection establishment triggered by one of the following NAS events:
· Initial NAS registration
· Mobility triggered NAS registration
In these cases, the UE either does not have a serving AMF or the serving AMF may change, which means that RAN may need to select a new AMF using the Requested NSSAI. For a periodically triggered NAS registration and for a NAS service request the serving AMF is unchanged, and thus there is no need include Requested NSSAI for these cases.
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The other potential use case that has been discussed in the past for including the Requested NSSAI is RAN prioritization. This means that RAN would use the Requested NSSAI to prioritize certain UEs over others e.g., to reduce connection delay or ensure that resources are allocated to prioritized UEs first. However, this seems unnecessary considering that we already have the establishment cause in MSG3 that indicates the priority of the request.  Providing additional prioritization information in MSG5 does not seem meaningful since at this point the RRC connection have already been established. We also note that RAN will anyway receive the Allowed NSSAI from the AMF moments after MSG5 in the N2 initial context setup.
[bookmark: _Toc513642127][bookmark: _Toc513642679][bookmark: _Toc513642879][bookmark: _Toc516653290][bookmark: _Toc516665318][bookmark: _Toc516665827][bookmark: _Toc516665919][bookmark: _Toc517335793][bookmark: _Toc517335795]Including the NSSAI in the RRC connection establishment for the purpose of RAN prioritization does not seem meaningful considering that (1) the establishment cause in MSG3 already indicates the priority, (2) the RRC connection has already been established at the reception of MSG5, and (3) the RAN will anyway receive the Allowed NSSAI from the AMF in the N2 initial context setup.
In particular for NAS service request it is important that MSG5 is as small as possible to reduce the connection establishment delay and we should therefore be restrictive in what parameters we choose to include.  Thus, we propose to answer the first question as follows:
[bookmark: _Toc516665319][bookmark: _Toc516665828][bookmark: _Toc516665879][bookmark: _Toc516665920][bookmark: _Toc517335798]From RAN2 point of view there is no need to include the Requested NSSAI during RRC connection establishment procedure triggered by a NAS Service Request.
Inclusion of Allowed NSSAI in paging procedure triggered by CN
The second question in the LS from SA2 relates to slice-based overload control during paging.  
2) Would the RAN benefit from receiving an Allowed NSSAI from CN during CN initiated paging procedure?
In our understanding, the idea is that RAN receives the Allowed NSSAI in the N2 Paging message and then decides to proceed or cancel the paging of the UE depending on the priority of the slices in the Allowed NSSAI. 
Compared to the other slice-based overload mechanism mentioned in the SA2 LS which uses the Overload Start message and which is designed to reduce CN overload, the intention of this mechanism seems to be to reduce RAN overload. The reason is that if the CN was overloaded the AMF could have cancelled the paging itself and it would not have triggered the paging towards RAN to begin with.
In our view there is very little benefit of introducing such a mechanism:
· [bookmark: _GoBack]In general, it is better to stop paging at the source, i.e. in the core network. If the paging is cancelled in the RAN node it is likely that the core network will continue trying to page the UE or even expand the area in which the paging is performed. This will lead to an increase in signalling and may in the end generate more RAN/CN load than if the RAN node had not cancelled the paging.
· Experience from existing networks show that most of network traffic is mobile originated (~60 percent). Thus, in case of RAN overload it is more important to reduce mobile originated traffic rather than mobile terminated traffic. For mobile originated traffic we already have the unified access barring mechanism where the access category can be slice specific.
· The Allowed NSSAI may contain multiple slices and the RAN does not know which slice the paging corresponds to. This means that it will be difficult for RAN to decide how to treat the paging if the Allowed NSSAI contains e.g. high priority and low priority slices. The safest option is to always page the UE in such cases which defeats the purpose of the overload mechanism.
For these reasons we propose to answer the second question as follows:
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Conclusion
In section 2 we made the following observations:
Observation 1	Currently the only clear use case for including Requested NSSAI in RRC connection establishment is AMF selection.
Observation 2	Including the NSSAI in the RRC connection establishment for the purpose of RAN prioritization does not seem meaningful considering that (1) the establishment cause in MSG3 already indicates the priority, (2) the RRC connection has already been established at the reception of MSG5, and (3) the RAN will anyway receive the Allowed NSSAI from the AMF in the N2 initial context setup.

Based on the discussion in section 2 we propose the following:
Proposal 1	From RAN2 point of view there is no need to include the Requested NSSAI during RRC connection establishment procedure triggered by a NAS Service Request.
Proposal 2	From RAN2 point of view there is little or no benefit of including the Allowed NSSAI in the paging procedure triggered by the CN.

A draft LS reply based on the discussion in this paper can be found in [2].
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