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Introduction

The study on Enhancement of RAN slicing has been agreed at RAN#88 in [3] with the following objectives:
The study item aims to investigate enhancement on RAN support of network slicing. Detailed objectives of the study item are:
1. Study mechanisms to enable UE fast access to the cell supporting the intended slice, including [RAN2]

a. Slice based cell reselection under network control
b. Slice based RACH configuration or access barring
 Note: whether the existing mechanism can meet this scenario or requirement can be studied.

2. Study necessity and mechanisms to support service continuity, including [RAN3]

a. For intra-RAT handover service interruption, e.g. target gNB doesn’t support the UE’s ongoing slice, study slice re-mapping, fallback, and data forwarding procedures. Coordination with SA2 is needed. 
Note: This study item should take SA2 output on slicing enhancement into consideration if RAN impacts are identified.

Note: The use of RAN slicing in given cells shall not prevent from accessibility for Rel-15 and Rel-16 UEs.

This paper provides a high level overview of potential mechanisms to ensure service continuity in case of an intra-RAT mobility where the target gNB doesn’t support the UE’s ongoing slices. It proposes to organize the skeleton of the TR according to two major types of possible solutions.
Background
Network slicing is a key 5G feature to provide customized communication services. Some of those customized services could also be deployed only in a limited coverage area as requested by the network slice tenant, for example, an industrial complex, enterprise campus, commercial area, etc. For such network slices, the network operator has to map the geographical coverage requirements of the network slice tenant to an equivalent radio coverage deployment for ubiquitous slice coverage.

Figure 1 below shows an example deployment scenario of a network slice with limited coverage requirements. Here, Slice A is only supported in Cell 1 and Cell 3, whereas the Slice MNO is supported in all three cells to ensure some basic connectivity by the operator. 
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Figure 1: Example deployment for a Network Slice with limited coverage requirements
As per Release 15 architecture, a service is carried over one or more QoS flows over a PDU session and a PDU session belongs to one slice. The paradigm of mobility with slices in Release 15 is that if the slice is not supported by the target gNB, then the associated PDU session is released. This is described in TS 38.300 section 16.3.4.5 as:
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Figure 16.3.4.5-2: Xn based mobility across different Registration Areas [TS 38.300]
As a result, the service is interrupted. The UE will need to re-establish the PDU session later when moving again into a registration area which supports again the slice.  
Framework or key characteristics of potential solutions

This section intends to identify the framework to which solutions should comply with and to make proposal on the skeleton TR to organize the work accordingly.
Two types of solutions could be envisioned at high level: solutions impacting core network (CN) and solutions not impacting core network.

Core network impacting solutions are expected to have a more severe impact and would need deep SA2 involvement. If the CN part of the slice is not kept during the handover, it is possible that the 5GC nodes needs to be changed/relocated. The reason for this is that the 5GC nodes involved (AMF, SMF, UPF) are related to the slice of the PDU session. In such a case, the interruption of service could only be avoided by changes in the 5GC and higher layer.

Alternatively, we could think of solutions only impacting the RAN part of the slice and not touching the CN part of the slice on a functional level. In such a case, the service continuity could be ensured while keeping the same PDU session.

Proposal 1: split the Solution section into “CN-part” solutions which impacts the 5GC part of the slice (and may also possibly impact NG-RAN) and “RAN-part” solutions which only impact the RAN part of the slice and reflect this in the skeleton TR.
The TP below makes some corresponding proposal for the skeleton of the TR. We propose to split section 6.2 into two parts:

One called “CN-part solutions”

The other called “RAN-part solutions”.

Proposal 2: agree the TP below for the TR introducing sub-sections “CN-part solutions” and “RAN-part solutions”. 

Conclusion and Proposals
This paper has elaborated on the issue of service continuity and made the following proposals:

Proposal 1: split the solution section into “CN-part” solutions which impacts the 5GC part of the slice (and may also possibly impact NG-RAN) and “RAN-part” solutions which only impact the RAN part of the slice and reflect this in the skeleton TR.

Proposal 2: agree the TP below for the TR introducing sub-sections “CN-part solutions” and “RAN-part solutions”. 

TP for TR 38.832

6
Study necessity and mechanisms to support service continuity
6.1
Scenario and issue description
Editor Note: capture the description of scenario(s) with slice based service continuity issue(s). 
6.2
Description of Solutions

Editor Note: solution description, solution comparison, conclude the solution for normative work.

6.2.1
CN-part Solutions
Editor Note: Capture the solutions which have impact on the end to end slice i.e. impacting the CN part of the slice.

6.2.2
RAN-part Solutions
Editor Note: Capture the solutions impacting only the RAN part of the slice.
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