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Abstract of the contribution: This contribution proposes the overall a network slicing architecture and defines related high-level functions of network slicing. 
Introduction
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Based on network slicing requirements in SA1 TR 22.864 (SMARTER Enablers –Network Operation) and key issue in SA2 TR 23.799, network slice can be composed of network functions, UE can simultaneously obtain services from one or more specific network slices of one operator, and resource and network function can be shared between different network slices. For CN, there can have many types of scenarios to be considered, which depends on whether CN and which network functions are shared in different network slices.
Proposal 1: An overall Nnetwork slicing architectures considering different types or groups of CN instances are is proposed according to whether and which CN functions can be shared or not. The scenarios in Annex D part of TR 23.799 are reflected in this contribution, so the Annex D is proposed to be removed.

As described in SA1 TR 22.864(SMARTER Enablers - Network Operation):
“The 3GPP system shall allow the operator to dynamically create network slice to from a complete, autonomous and fully operational network customised to cater for different diverse market scenarios.
The 3GPP System shall be able to identify certain terminals and subscribers to be associated with a particular network slice.”
Furthermore, the procedure(s) for selection of a particular Network Slice for a UE should also be considered according to the network slicing key issue in SA2 TR 23.799.
Proposal 2: A high-level function description is proposed to define some basic function on network slicing, such as Slice Identification and Slice Selection Function. and Slice Creation Function and Maintenance Function.
Some analysis on Mobility Management (MM) is as follows: 
a) For Handover handling on MM, the target RAT will send a handover/switch request to the MM to inform that the UE has changed cell, including the identifier of the target RAT and current connections of UE (e.g. ECGI of target cell). Signalling interaction/communication between UE and MM is per UE. Then the MM communicates with SM to perform session establishment procedures, making sure that all the connections between the UP (User Plane) and last RAT are switched to the target RAT. Signalling interaction/communication between MM and SM, and between SM and UP is per PD U session.
b) For UE Location Update handling on MM, when UE detects it has entered to a new tracking area that it has not registered or some other scenarios , the UE Location Update procedure is triggered, e.g., a UE location update request per UE is sent to the eNodeB and MM including the information of UE’s last visited area, etc. And In case of UE Location Update with MM change, new/target MM can get UE context information. from the old MME per UE. In addition to the situation that both MM and SM do not change, the SM needs to launch the new session establishment procedure per PDU session.
Therefore, the interaction between UE and MM, and between MM and other MM are per UE, while the interaction between MM and SM, and between SM and UP are per PDU session. The most benefit of sharing MM function between different slices is reducing the signalling interaction/communication between UE and MM, and between MM and other MM. 
Proposal 3: Network function of Mobility Management can be shared between different slices with the signalling reduction per UE (e.g., between UE and MM, between new/target MM and old MM) when a UE simultaneously obtains services from different slices.

[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Proposal
It is proposed to introduce the overall network architecture and related high-level function definition of network slicing. 
[bookmark: _Toc399511925][bookmark: _Toc324232210][bookmark: _Toc326248701][bookmark: _Toc399743733][bookmark: _Toc248905717]* * * First changes * * * *
[bookmark: _Toc436063305][bookmark: _Toc442563419][bookmark: _Toc442884028][bookmark: _Toc442892812][bookmark: _Toc442563436][bookmark: _Toc442884047][bookmark: _Toc442892831]6	Solutions
6.x	Solution x  - Architecture and high-level functions description of network slicing 
This solution of network slicing architecture and high-level functions applies to Key issue 1(Support of Network Slicing). It outlines 2 potential solution scenarios. 
[bookmark: _Toc442563437][bookmark: _Toc442884048][bookmark: _Toc442892832][bookmark: OLE_LINK6][bookmark: OLE_LINK7]6.x.1	Architecture description solution scenarios
A Network Slice (NS) is composed of all the NFs that are required to provide the required Telecommunication Services and Network Capabilities, and the resources to run these NFs. A network slice is an end to end concept that spans all domains of a network, i.e. includes RAN functions and CN functions. 
This solution section outlines 2 potential groups of solutions to solve the Key issue 1 "Support of network slicing" when applying network slicing into core network, including one UE accessing to one network slice and one UE accessing into and especially outlined to support the issue of multiple network slices per UE.
Editor’s note: impacts to RAN to enable network slicing and evaluation, and impacts to the group of solutions from a RAN perspective is FFS, which needs to be studied by the RAN WGs.
NOTE: this solution focuses on different kinds of CN part in a network slice and RAN is also in a network slice.

Group A: Network slice with dedicated CN. Group A includes the interpretation that the UE obtains services from one or differentmultiple network slices, aiming at logical separation/isolation between different slice in CN. This group is characterised by independent subscription management/mobility management for each network slice handling the UE, with the potential side effects of additional signalling in the network and over the air. On the other hand, it can be argued that the isolation in the CN part of the network is easiest to achieve. 
Editor’s note: Whether it is worthwhile to allow a UE to simultaneously access multiple network slices is FFS.










Figure 6.X.1-1 Group A: Network slicing architecture with dedicated CN 
[bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK20][bookmark: OLE_LINK21]Group B: Network slice with common Control Plane. Different network slices share some common control plane function instances and have some own independent control plane and user plane network functions. 




Figure 6.X.1-2 Group B: Network slicing architecture with common CP
As shown in Fig 6.X.1-2 control plane functions which can be common include:
-	Mobility management: support the UE mobility, and signalling can be reduced (e.g., the signalling between UE and MM function, and between new/target MM function and old MM function) if mobility management (e.g. UE location update related management) is shared among different network slices when a UE simultaneously obtains services from different slices. (e.g. Tracking area update).
For Handover handling on MM, the target RAT will send a handover/switch request to the MM to inform that the UE has changed cell per UE. Then the MM shall trigger related procedure and make sure that all the connections per PDN session between the UP (User Plane) and last RAT are switched to the target RAT.
For UE Location Update handling on MM, it is triggered by a UE Location Update request to MM per UE. And In case of UE Location Update with MM change, new/target MM can get the UE context information from the old MM per UE. In addition to the situation that both MM and SM do not change, new session establishment procedure should be launched per PDU session.
Based on the above analysis, MM related signalling per UE (e.g., handover and UE location update between UE and MM, and UE context information between new/target MM function and old MM function) can be reduced 

Editor’s note: the detail of mobility management and authentication functions that are common between different network slices is also depending depends on the discussion in key issue 3.
Editor’s note: The final list of control plane functions (e.g. authentication, policy and other functions) that can be common between different network slices is FFS.
[bookmark: _Toc442563438][bookmark: _Toc442884049][bookmark: _Toc442892833]6.x.2	High-level Function description 
Network Slice Identifier (NS-ID):
A network slice identifier (NS-ID) uniquely identifies a particular network slice. .
Editor’s note: It is FFS on the assignment and the property of the NS-ID. 
Network Slice Selection Function (NSSF):
NSSF aims to realize the selection of an available network slice to serve the UE. NSSF may selects for a particular UE a particular network slice based on according to available information ..
Editor’s note: the location of NSSF and the details of available information are FFS.
6.x.3	Solution evaluation 
Editor's Note: This clause will contain evaluation on the system impacts.

* * * End of changes * * * *

* * * Second changes * * * *
[bookmark: _Toc445245094][bookmark: _Toc445245217][bookmark: _Toc445247695][bookmark: _Toc445332207][bookmark: _Toc445372814][bookmark: _Toc445384283]Annex D: Potential solution scenarios for support of multiple slices per UE
This Annex outlines potential solution scenarios that applies to the Key issue 1: Support of network slicing. The following three groups of solutions have been found for the support of multiple network slices per UE:
-	Group A includes the interpretation that the UE obtains services from different network slices and different CN instances, aiming at logical separation/isolation between the CN instances. This group is characterised by independent subscription management/mobility management for each network slice handling the UE, with the potential side effects of additional signalling in the network and over the air. On the other hand, it can be argued that the isolation in the CN part of the network is easiest to achieve.
-	Group B assumes that some Network Functions are common between the network slices, while other functions reside in its individual network slices.
-	Group C assumes that the control plane handling is common between the slices, while the user plane(s) are handled as different network slices.
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* * * End of changes * * * *
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