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1 Introduction

In R3-170193 a solution about how to introduce NW slice awareness to the RAN signalling was provided. The TP below provides a description of such solution for addition to TR38.801.
2 Text Proposal to TR38.801

------------------------------------------First Change------------------------------------------
8
Realization of Network Slicing
------------------------------------------Unchanged text omitted------------------------------------------
8.3
Resource Isolation between slices

Resource isolation enables specialized customization and avoids one slice affecting another slice. Hardware/software resource isolation is up to implementation. Each slice may be assigned with either shared or dedicated radio resource up to RRM implementation and SLA.

When assigned dedicated radio resource the slice may be isolated and configured by RAN with one or more of below items:

-
Time/frequency/code resources etc;

-
Access channel;

Editor’s note: It is up to RAN1/RAN2 to decide how to partition access channel e.g. in frequency, time and preamble.

-
Independent Access control, Load control, QOS etc.

Logically, slices may be isolated in terms of DRBs. 

The RAN should be allowed to serve traffic for different slices via shared resources. 

8.4
Resource management between slices
To enable differentiated handling of traffic for network slices with different SLA:
-
RAN is configured with a set of different configurations for different network slices;
-
To select the appropriate configuration for the traffic for each network slice, RAN receives a slice ID indicating which of the configurations applies for this specific network slice.
8.X
Validation of the UE rights to access a NW slice
It is the responsibility of the CN to validate that the UE has the rights to access a NW slice.  The CN informs the RAN of this in the Initial Context Setup Request message. Prior to receiving the Initial Context Setup Request message, the RAN may be allowed to apply some provisional/local policies, based on awareness of which slice the UE is requesting access to. 
It should be noted that, additionally, the CN is aware of all NW slices the UE belongs to. During the initial context setup, the RAN is thus informed about this for all NW slices for which resources are being requested.

8.Y
Granularity of slice awareness
To respect the key principles for the support of Network Slicing in RAN, outlined in sub clause 8.1, slice awareness in RAN is introduced at PDU session level, by establishing a univocal logical correspondence between the Slice ID and the PDU Session.

This implies:

· All QoS flows within a PDU session shall belong to the same NW slice;
· Within a slice, QoS differentiation is supported;
· Connection of a UE to multiple NW slices is supported, as multiple PDU sessions per UE can be established;

· As a consequence of slice awareness at PDU Session level, user data pertinent to different NW slices will not share the same NG-U tunnel;
· By adding the Slice ID information to the PDU session information, mobility signalling becomes also slice-aware and enables per-slice admission and congestion control. 
8.Z
Impacts on RAN signalling

Following the principles of UE rights validation and slice awareness granularity highlighted in previous sub clauses, it can be seen that NW slice information can be conveyed in RAN signalling as follows:

8.Z.1
UE Context Handling
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Figure 8.Z.1-1: NW Slice-aware Initial Context Setup 
Following the initial access, the establishment of the RRC connection and the selection of the correct CN instance, the CN establishes the complete UE context by sending the Initial Context Setup Request message to the gNB over NG-C.

The message contains the Slice ID of the NW slice the UE is (allowed to be) connected to, as part of the PDU session/s resource description, and confirms access of the UE to the relevant NW slice/s.

Upon successful establishment of the UE context and allocation of PDU resources to the relevant NW slice/s, the RAN responds with the Initial Context Setup Response message.
8.Z.2
PDU Session Handling
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Figure 8.Z.2-1: NW Slice-aware PDU Session Setup/Modify/Release 
When new PDU sessions need to be established or existing ones modified or released, the CN requests the RAN to allocate/release resources relative to the relevant PDU sessions by means of the PDU Session Setup/Modify/Release procedures over NG-C. In case of network slicing, Slice ID information is added per PDU session, so RAN is enabled to apply policies at PDU session level according to the SLA represented by the NW slice, while still being able to apply (for example) differentiated QoS within the slice.

RAN confirms the establishment/modification/release of a PDU session associated to a certain NW slice by responding with the PDU Session Setup/Modify/Release Response message over the NG-C interface.
8.Z.3
Mobility
To make mobility slice-aware in case of Network Slicing, Slice ID is introduced as part of the PDU session information that is transferred during mobility signalling. This enables slice-aware admission and congestion control.
The detailed signalling flows related to mobility are FFS.
------------------------------------------End of Change------------------------------------------
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