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Introduction
A liaison [1] from SA2 is sent to RAN, asking RAN3 to answer the question “whether information on Allowed NSSAI for a given UE is required to be made available by the 5GC to the NG-RAN”
During the SA2 activity on corrections for Rel-15 Stage 2 work on 5GS Network Slicing, a CR was submitted  proposing to remove a statement (in the TS 23.501) which requires that the Allowed NSSAI is provided to NG-RAN at N2 connection setup for a successfully Registered UE. The Requested NSSAI sent in RRC is only used to select an appropriate AMF and potentially for congestion control.
SA2 was not able to reach an agreement on removing the statement and decided to ask RAN3 for feedback on this before SA2 takes a decision. 
Therefore, SA2 kindly asks RAN3 if the information on Allowed NSSAI for a given UE is required to be made available by the 5GC to the NG-RAN.
This paper would like to answer the question with some use cases supporting the allowed NSSAI indication. 
Discussion
The identified use cases where allowed NSSAI may potentially be useful by NG-RAN are listed below, including inter-frequency active mode mobility, idle mode mobility, UE measurement configurations.
Inter-frequency Active Mode Mobility 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]The allowed NSSAI could be used to select a target cell considering not only active PDU sessions but all S-NSSAIs in the allowed NSSAI. As shown in Figure 1, UE 1 is on sessions of IMS voice slice from cell 1. And it is moving towards the RAN Node 2, comprising of Cell 2 and Cell 3. The two target cells are with different frequency bands. And the radio link conditions between the two cells and UE1 is almost the same. According to RAN2 agreements, “frequency prioritisation with respect to slicing” can be supported; it could be assumed that the eMBB slice is prioritized in Frequency 1 due to its more abundant spectrum. In return, it might be beneficial to choose Cell 2 for the UE1, who is quite likely to start eMBB sessions or is known as of eMBB preference by network knowledge. However, there is chance that Cell 3 is chosen, if according to current active slices and by the signal strength based target cell selection. Therefore, it is proposed that the RAN node should be made aware of the allowed NSSAI of its UEs, so that the target cell of a UE can be chosen based on UE slice capability in case of different slice prioritization of different cells.


Figure 1 Allowed NSSAI could be used to support inter-frequency active mode mobility 
Observation 1: Allowed NSSAI could be used to support inter-frequency active mode mobility.
Idle Mode Mobility
The allowed NSSAI could be used to direct the UE to a suitable idle mode carrier supporting the allowed NSSAI. It is assumed that Slice eMBB is prioritized in Frequency 1 while Slice IoT is prioritized in Frequency 2. Since the allowed NSSAI of UE 1 includes IoT slice only. It could be best to have UE 1 camp on IoT prioritized Frequency, i.e. Frequency 2, so that UE 1 has better chance of optimal IoT connection. Meanwhile, another UE of slice eMBB only prefers to camp on Frequency 1.


Figure 2 Allowed NSSAI could be used to support idle mode mobility 
Observation 2: Allowed NSSAI could be used to support idle mode mobility.
UE Measurement Configuration
The allowed NSSAI could be used to optimize RRC configuration for UE measurement, so that differentiated measurement could be configured based on UE slice capability. As shown in Figure 3, UE 1 of slice IoT is connected to Cell 1. And it is moving towards the RAN Node 2, comprising of Cell 2 and Cell 3. The two target cells are of different frequency bands offering overlapping coverage. It is assumed that Slice IoT is prioritized in Frequency 1. Apparently, for most of the cases, IoT slice only UE 1 can be connected to Frequency 1 for the IoT slice; it can be configured to do Frequency 1 measurement only so as to reduce its measurement overhead. Nevertheless, for an eMBB dominant UE, it may be better to do measurements on both Frequency 1 and Frequency 2, so as to achieve best user experience by inter-frequency resources. Therefore, allowed NSSAI might help RAN to deal with efficient measurement configuration.


Figure 3 Allowed NSSAI could be used to support UE measurement configuration
Observation 3: Allowed NSSAI could be used to support UE measurement configurations.
Proposal 1: Allowed NSSAI for a given UE should be made available by the 5GC to the NG-RAN.
Proposal 2: To include Allowed NSSAI in INITIAL CONTEXT SETUP REQUEST message.
Proposal 3: LS to SA2 about RAN3 decision on allowed NSSAI indication to RAN.
[bookmark: _Toc458461065][bookmark: _Toc450773277][bookmark: _Toc450773306][bookmark: _Toc450773354][bookmark: _Toc450773369][bookmark: _Toc450774156][bookmark: _Toc450814189][bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]Conclusion
This contribution first investigated the cases of NG-RAN usage of allowed NSSAI. The following observations and proposals are made:
Observation 1: Allowed NSSAI could be used to support inter-frequency active mode mobility.
Observation 2: Allowed NSSAI could be used to support idle mode mobility.
Observation 3: Allowed NSSAI could be used to support UE measurement configurations.
Proposal 1: Allowed NSSAI for a given UE should be made available by the 5GC to the NG-RAN.
Proposal 2: To include Allowed NSSAI in INITIAL CONTEXT SETUP REQUEST message.
Proposal 3: LS to SA2 about RAN3 decision on allowed NSSAI indication to RAN.
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