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Introduction
In the last RAN3 meeting an LS from SA2 (R3-172098) was discussed, stating that SA2 assumes that the NSSAI is used over RRC in Msg5 for AMF selection (unless SA3 identifies security concerns). In this contribution, we would like RAN3 to confirm that the NSSAI is needed only in the initial network registration (i.e. “Attach”) and in the network registration triggered due to mobility when the UE enters a new registration area (i.e. “TAU”). In other cases, the AMF selection can be performed by relying on the Temp ID (5G-S-TMSI) or on the information in the UE RAN context. 
In addition, in the last RAN3 meeting in R3-172509 we proposed to not duplicate the NSSAI in both RRC and NAS to limit the size of Msg5. RAN3 expressed some support for studying further this possibility and this paper follows up this discussion. 
Discussion
The NSSAI (Network Slice Selection Assistance information) is a new identifier introduced by SA2 which is included at network registration both in RRC and NAS to allow the network to select the correct CN instance [1]. The NSSAI represents the network slices a UE subscribes to and consists of one or more S-NSSAIs (Single NSSAI). Each S-NSSAI identifies a single network slice and comprises:
· A Slice/Service type (SST), which refers to the expected Network Slice behaviour in terms of features and services;
· A Slice Differentiator (SD) which is optional information that complements the Slice/Service type(s) to allow further differentiation for selecting a Network Slice instance from the potentially multiple Network Slice instances that all comply with the indicated Slice/Service type. 
Only the SST field is mandatory, and the SD field may be omitted when it is not needed. 
From a RAN point of view, the main purpose of the assistance information included at RRC level in the network registration is to enable the RAN to select a suitable AMF, i.e. an AMF that supports the network slice(s) that the UE subscribes to. The assistance information is provided both in the initial network registration (i.e. “Attach”) and in network registration triggered due to mobility when the UE enters a new registration area (i.e. “TAU”).  The reason for providing NSSAI also in the latter case is because the new registration area may be served by a different AMF pool which requires a new AMF to be selected. In RAN2 it was agreed that the assistance information is included in MSG5 of the RRC connection establishment [2].
[bookmark: _Toc484068121][bookmark: _Toc484157680][bookmark: _Toc484162556][bookmark: _Toc484162593][bookmark: _Toc484162646][bookmark: _Toc484165090][bookmark: _Toc484165206][bookmark: _Hlk485121481]Assistance information for AMF selection is provided in MSG5 of the RRC connection establishment at network registration (initial or mobility triggered).

[bookmark: _Hlk489951993]The network registration procedure is shown in the figure below. In case the network registration is triggered due to mobility (i.e. UE entering a new registration area) the UE also provides its 5G Globally Unique Temporary Identity (5G-GUTI) to enable the new AMF to retrieve the UE context from the old AMF. The 5G-GUTI is constructed from the Globally Unique AMF ID (GUAMI) included in MSG5, and the 5G Temporary Mobile Subscriber (5G-TMSI) which is part of the 5G-S-TMSI included in MSG3.  This is analogous to Tracking Area Update in LTE where the UE context is fetched using GUTI constructed from GUMMEI and M-TMSI.  



Figure 1: Network registration (initial or mobility triggered)
For subsequent accesses where the UE remains within the same registration area (e.g. service request) and has already been assigned an AMF, no assistance information would need to be included in the RRC connection establishment for routing purposes. In this case, the 5G-S-TMSI assigned to the UE by the AMF during network registration is sufficient for the RAN to locate the serving AMF [1]. As 5G-S-TMSI is equivalent to S-TMSI in EPC it seems natural to include it in MSG3 of the RRC connection establishment.
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For UEs in inactive mode there is no reason for including the assistance information in the RRC connection establishment (regardless if the UE is doing a service request or registration update) as this information can be stored as part of the UE RAN context.
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Following the example of LTE, we can see that the GUTI (Globally Unique Temporary Identifier) is transferred in the RRCConnectionSetupComplete message. In the same message, also NAS info is transferred (dedicatedInfoNAS). Consequently, when the eNB has received from the radio interface the first UL NAS message transmitted on an RRC connection to be forwarded to an MME, the eNB shall invoke the NAS Transport procedure and send the INITIAL UE MESSAGE to the MME including the NAS message as a NAS-PDU IE. In that way, the NAS message does not need to contain the GUTI. Building upon this procedure we could consider including NSSAI only at the RRC level and not duplicating the information at the NAS level. 
By including NSSAI only at the RRC level and not duplicating the information at NAS level, resources could be saved over the Uu interface. Since SA2 has agreed that the SST should consist of 8 bits (with range is 0-255), and the SD should consist of 24 bits, one S-NSSAI can be at most 32 bits. Also, SA2 agreed that a UE may at most register with 8 S-NSSAI instances simultaneously. Therefore, the NSSAI can theoretically be at most 8*(8+24) =256 bits long. So up to 256 bits could be saved by not duplicating the information at NAS level.
[bookmark: _Toc484157689][bookmark: _Toc484162567][bookmark: _Toc484162602][bookmark: _Toc484162655][bookmark: _Toc484165099][bookmark: _Toc484165203][bookmark: _Hlk489371770]RAN3 should consider reducing the size of MSG5 by including NSSAI only at the RRC level and not duplicating the information at NAS level.
RAN3 should send an LS to CT1 (cc RAN2) to confirm the feasibility of this approach.
Conclusion
In this contribution, we discussed network slice selection and related assistance information and we made the following observations:
Observation 1	Assistance information for AMF selection is provided in MSG5 of the RRC connection establishment at network registration (initial or mobility triggered).

Based on the discussion in the previous sections we propose the following:
Proposal 1           For service request, when the UE is already registered to the network and remains within the same registration area, the 5G-S-TMSI is used to locate the serving AMF.
Proposal 2           5G-S-TMSI is provided in MSG3 of the RRC connection establishment, similar to S-TMSI in LTE/EPC.
Proposal 3        No assistance information needs to be provided by UEs in inactive mode as this information is already available from the UE context stored in RAN.
Proposal 4	We should consider reducing the size of MSG5 by including NSSAI only at the RRC level and not duplicating the information at NAS level.
1.        RAN3 should send an LS to CT1 (cc RAN2) to confirm the feasibility of this approach.
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