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Introduction
Signaling aspects of network slicing was discussed at RAN2#101 and the following agreements were reached. 
Agreements
1	For connection establishment case the 5G-S-TMSI is included in MSG3 if provided by upper layers
2	For connection establishment case the NSSAI info is included in MSG5 if provided by upper layers.
FFS Whether the NSSAI info needs to be included in MSG5 in the case of resume.
3	RAN2 understanding of SA3 agreement is that no privacy protection for NSSAI is standardized in Rel-15.

For the FFS point above, RAN2 sent an LS [1] to SA2 and CT1 asking whether NSSAI needs to be included during RRC connection resume and received the following feedback [2], [3].
Answer from SA2: It is SA2 view that the NSSAI is not included in the Resume Procedure. 
Answer from CT1: Depending on the NAS message that needs to be sent, the NAS may provide NSSAI to the lower layers as follows:
· For a NAS Service Request message, the NSSAI is not provided by the NAS layer
· For a NAS Registration Request message, the NSSAI is provided by the NAS layer except for the case when the UE is performing a periodic registration update
In this contribution, we elaborate on the answers provided by SA2 and CT1 and conclude that NSSAI is not included in MSG5 when the UE resumes from RRC_INACTIVE. We also discuss the cases when NSSAI needs to be included in MSG5 in the connection setup procedure for UEs in RRC_IDLE.
Discussion
RRC connection resume
The claimed reason for including NSSAI in the RRC resume complete message is that the gNB may it need to select a new AMF. However, this case cannot occur since inter-AMF resume is currently not supported. This is because the path switch procedure in TS 23.502  which is used at resume and Xn handover can only be used when the target and source gNB are connected to the same AMF.
[bookmark: _Toc513548543][bookmark: _Toc513552489][bookmark: _Toc513552972][bookmark: _Toc513556360][bookmark: _Toc513642125][bookmark: _Toc513642677][bookmark: _Toc513642877]Inter-AMF resume is currently not supported
If a UE in RRC_INACTIVE moves outside the service area of its serving AMF it will perform a NAS registration since the tracking area will also have changed. The NAS registration will trigger the UE to resume its RRC connection but since the gNB lacks connectivity  to the serving AMF, the gNB will  reject the resume request and the UE will move to RRC_IDLE. The UE will then perform a connection setup from RRC_IDLE with NSSAI in the RRC setup complete message.
[bookmark: _Toc513548544][bookmark: _Toc513552490][bookmark: _Toc513552973][bookmark: _Toc513556361][bookmark: _Toc513642126][bookmark: _Toc513642678][bookmark: _Toc513642878]If  a UE attempts to resume its RRC connection in a gNB that lacks connectivity to the UE’s serving AMF, the UE will be rejected and will then then perform a connection setup from RRC_IDLE with NSSAI in the RRC setup complete message.
Since the gNB never selects a new AMF in case of resume there is no reason to include NSSAI in the RRC resume complete message. Even if support for inter-AMF is added in the future and the AMF is allowed to change during resume, we still do not see a need to include NSSAI. This is because the NSSAI can be stored as part of the UE context and retrieved from the source gNB rather than signalling it in every time in the resume complete message. 
[bookmark: _Toc513552975][bookmark: _Toc513554246][bookmark: _Toc513556396][bookmark: _Toc513642135][bookmark: _Toc513642682][bookmark: _Toc513642882]NSSAI is not  included in the  RRC resume complete message
[bookmark: _Toc513552976]The above proposal is in line with the answer from SA2. The CT1 response however is slightly contradicting since it states that NSSAI is provided to RRC for initial and mobility triggered NAS registration. We note however that for the initial NAS registration the UE must be in RRC_IDLE since it is not yet registered to the network. For the mobility triggered NAS registration the UE can be in RRC_INACTIVE but as we have seen above there is no need to include NSSAI in RRC resume complete message since the AMF has not changed if the RRC resume request is accepted by the network. It seems CT1 later realized this misalignment with SA2 since they are currently in the process of updating TS 24.501 to clarify that NSSAI is only provided to lower layers when the UE is in CM_IDLE state [5].
We also note that SA2 approved a CR [4]  that even further clarifies their position in TS 23.501: 
	[bookmark: _Hlk513553762]The (R)AN may use Requested NSSAI in access stratum signalling to handle the UE Control Plane connection before the 5GC informs the (R)AN of the Allowed NSSAI. The Requested NSSAI is not used by the RAN for routing when the UE provides a valid 5G-GUTI. The UE shall not include the Requested NSSAI in the RRC Resume when the UE asks to resume the RRC connection and is CM-CONNECTED with RRC Inactive state.


[bookmark: _GoBack]RRC connection setup
At the moment the only purpose of NSSAI in RAN is to enable the gNB to select a suitable AMF, i.e. an AMF that supports the slices that the UE is registered with. This means that NSSAI only needs to be included in the RRC connection setup for 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 NSSAI. For a periodically triggered NAS registration and for a NAS service request the serving AMF is unchanged, and hence there is no need include NSSAI in MSG5 for these cases.
[bookmark: _Toc513552977][bookmark: _Toc513554247][bookmark: _Toc513556397][bookmark: _Toc513642136][bookmark: _Toc513642683][bookmark: _Toc513642883]NSSAI is included in the RRC setup complete message for initial and mobility triggered NAS registration
There is currently a discussion ongoing in SA2 whether including NSSAI in the RRC connection setup is  useful also for other purposes besides AMF selection. The two use cases that have been mentioned are:
· RAN prioritization
· AMF overload control
The first use case seems unnecessary considering that we already have the establishment cause in MSG3 that indicates the priority of the request.  It also does not seem meaningful to provide additional prioritizatation information in MSG5 since at  this point the RRC connection have already been established.
[bookmark: _Toc513642127][bookmark: _Toc513642679][bookmark: _Toc513642879]Including the NSSAI in the RRC setup complete message for the purpose of RAN prioritization  does not seem meaningful considering that the priority is already indicated by the establishment cause.
The idea in the second use case is that if a slice gets overloaded, the AMF will indicate this to RAN by sending the relevant S-NSSAI(s) in an Overload Start message over N2. The RAN will then check if the slices indicated in the RRC connection setup 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, this approach has the benefit that the UE is rejected already in the RAN rather than in the AMF. However, it can be questioned if slice level granularity for the overload control is really necessary. It also seems wasteful to include NSSAI in every RRC conection setup complete message when core network overload is such a rare event. In particular for NAS service request it is important that the RRC connection setup complete message is as small as possible to reduce latency. 
[bookmark: _Toc513642128][bookmark: _Toc513642680][bookmark: _Toc513642880]Including NSSAI in every RRC setup complete message for slice specific AMF overload control is wasteful considering that core network overload is a rare event.
Due to these reasons we propose:
[bookmark: _Toc513642137][bookmark: _Toc513642684][bookmark: _Toc513642884]NSSAI is not included in the RRC setup complete message for NAS service request
Conclusion
In this contribution we discussed under what scenarios NSSAI is included in the RRC resume and   RRC setup procedures. In section 2 we made the following observations:
Observation 1	Inter-AMF resume is currently not supported
Observation 2	If  a UE attempts to resume its RRC connection in a gNB that lacks connectivity to the UE’s serving AMF, the UE will be rejected and will then then perform a connection setup from RRC_IDLE with NSSAI in the RRC setup complete message.
Observation 3	Including the NSSAI in the RRC setup complete message for the purpose of RAN prioritization  does not seem meaningful considering that the priority is already indicated by the establishment cause.
Observation 4	Including NSSAI in every RRC setup complete message for slice specific AMF overload control is wasteful considering that core network overload is a rare event.

Based on the discussion in section 2 we propose the following:
Proposal 1	NSSAI is not  included in the  RRC resume complete message
Proposal 2	NSSAI is included in the RRC setup complete message for initial and mobility triggered NAS registration
Proposal 3	NSSAI is not included in the RRC setup complete message for NAS service request
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