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1. Introduction
This paper documents some possible example use cases of RAN slicing and proposes to add a summary about these examples in the interim agreements (so that this can be subject of discussion with RAN WGs in November to coordinate with them on Slicing). Also other impacts on RAN are discussed. Examples of use cases are discussed based on assuming solution 6.1.2.
2. Discussion
As part of the Network Slicing, a RAN part of the network slice may exist. It is perfectly possible that the RAN part of the network slice pointed to a default/vanilla behaviour, (if no specific RAN configuration existed for a certain e2e Network slice) but in some cases it is possible that specific RAN behaviour is applicable and therefore the RAN part of the slice maps to a RAN configuration for the Slice. Different use cases may exist.
Dedicated Cell use cases
In this case an entire cell is devoted to a specific slice or set of slices. RAN is in charge of finding a suitable solution on how to support these use cases, but based on solution 6.1.2 we may foresee these use cases:
· A cell may be dedicated to a Tenant ID if the Cell is dedicated to a tenant (e.g. a factory, an agency, or a MVNO). This may map to several slices for the cell.
·  A cell may be dedicated to a Slice Type (if the cell e.g. is dedicated to a type of slice regardless of the tenant part of the information (if e.g. a cell is dedicated to automotive type of applications at the roadside). This may map to several slices.
· A cell may be dedicated to MDDV (i.e. a single slice only)
· A set of MDDVs 
For the purpose of this section we consider that as a minimum RAN needs to investigate these areas:
· impact on radio interface operation to restrict the idle mode operation and access on the cell to users of certain slices.
· RRC (in that RRC ConnectionRequest may have to include the MDD)
· Impact to NG2 as the CN may need to confirm a UE is indeed authorized to access a dedicated cell after RRC connection is accepted based on UE presented information

Shared Cell use cases
In this case the cell can support several slices without the need to restrict access to the cell to just users of certain slices. The RAN may apply rules e.g. to
· Limit usage by a certain tenant, slice or slice type (e.g. say a MVNO can use at most 10% of RAN capacity)
· Allot a minimum resources to a certain Tenant, slice or Slice type (e.g. in congestion situation allow a certain tenant or Slice or Slice type to get at least 5% of capacity )
· Apply RAN usage policies (e.g. a certain tenant has priority at time of  RAN C plane congestion over another tenant )
· The RAN may apply overload control per slice/tenant, slice type (upon CN request)
Impacts on RRC and NG2 (as the CN may confirm a UE is indeed authorized to access a dedicated cell after RRC connection is accepted based on UE presented information ) may need to be investigated.
Other RAN impacts
For the purpose of routing NAS signalling to an optimal CCNF (when this has not been already selected for a certain MDD value), the RAN may need to support these behaviours based on inspection of the MDD in the RRC ConnectionRequest:
· Routing based on a Tenant ID value (the RAN may be configured (possibly via NG2) with information about which CCNF support a specific tenant)
· Routing based on Slice type or combination of slice types (the RAN may be configured (possibly via NG2) with information about which CCNF support a specific slice type or combination of slice types)
· When a Tenant is allowed to use different types of CCNFs specialised for certain combinations of slices, then per tenant Routing will point for the specific tenant value to a dedicated CCNFs set and then per Slice Type routing applies. (the RAN may be configured (possibly via NG2) with information about which CCNFs support a specific Tenant and slice type or combination of slice types)
· The RAN applies default routing if no match is found in the RAN NAS routing information.
This may have impact on OAM for RAN and/or NG2.


4. Proposal
It is proposed to agree on the following interim agreements and text for section 6.1.2 of TR 23.799
First change

6.1.2.2.x	Expected RAN Inmpacts
As part of the Network Slicing, a RAN part of the network slice may exist. It is perfectly possible that the RAN part of the network slice pointed to a default/vanilla behaviour, (if no specific RAN configuration existed for a certain e2e Network slice) but in some cases it is possible that specific RAN behaviour is applicable and therefore the RAN part of the slice maps to a RAN configuration for the Slice. Different use cases may exist.
6.1.2.2.x.1	Dedicated cell use cases
In this case an entire cell is devoted to a specific slice or set of slices. RAN is in charge of finding a suitable solution on how to support these use cases, but we may foresee these use cases:
· A cell may be dedicated to a Tenant ID if the Cell is dedicated to a tenant (e.g. a factory, an agency, or a MVNO). This may map to several slices for the cell.
· A cell may be dedicated to a Slice Type (if the cell e.g. is dedicated to a type of slice regardless of the tenant part of the information (if e.g. a cell is dedicated to automotive type of applications at the roadside). This may map to several slices.
· A cell may be dedicated to MDDV (i.e. a single slice only)
· A set of MDDVs 
For the purpose of this section we consider that as a minimum RAN needs to investigate these areas:
· impact on radio interface operation to restrict the idle mode operation and access on the cell to users of certain slices.
· RRC (in that RRC ConnectionRequest may have to include the MDD)
· Impact to NG2 as the CN may need to confirm a UE is indeed authorized to access a dedicated cell after RRC connection is accepted based on UE presented information

6.1.2.2.x.2	Shared Spectrum use cases
In this case the cell can support several slices without the need to restrict access to the cell to just users of certain slices. The RAN may apply rules e.g. to
· Limit usage by a certain tenant, slice or slice type (e.g. say a MVNO can use at most 10% of RAN capacity), 
· Allot minimum resources to a certain Tenant, MDD or Slice type (e.g. in congestion situation allow a certain tenant or MDD or Slice type to get at least 5% of capacity )
· Apply RAN usage policies (e.g. a certain tenant has priority at time of  RAN C plane congestion over another tenant )
· The RAN may apply overload control per MDD, Tenant, slice type (upon CN request)
Impacts on RRC and NG2 (as the CN may confirm a UE is indeed authorized to access a dedicated cell after RRC connection is accepted based on UE presented information ) may need to be investigated.
6.1.2.2.x.3	Other RAN impacts
For the purpose of routing NAS signalling to an optimal CCNF (when this has not been already selected for a certain MDD value), the RAN may need to support these behaviours based on inspection of the MDD in the RRC ConnectionRequest:
· Routing based on a Tenant ID value (the RAN may be configured (possibly via NG2) with information about which CCNF support a specific tenant)
· Routing based on Slice type or combination of slice types (the RAN may be configured (possibly via NG2) with information about which CCNF support a specific slice type or combination of slice types)
· When a Tenant is allowed to use different types of CCNFs specialised for certain combinations of slices, then per tenant Routing will point for the specific tenant value to a dedicated CCNFs set and then per Slice Type routing applies. (the RAN may be configured (possibly via NG2) with information about which CCNFs support a specific Tenant and slice type or combination of slice types)
· The RAN applies default routing if no match is found in the RAN NAS routing information.
This may have impact on OAM for RAN and/or NG2.
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[bookmark: _Toc463017323]8.1	Interim Agreements on Key Issue #1: Network slicing 
The following bullets are the current status of agreements on the network slicing:
1.	The network slice is a complete logical network (providing Telecommunication Services and Network Capabilities) including AN and CN. Whether RAN is sliced is up to RAN WGs to determine.
a)	AN can be common to multiple network slices.
b)  Dedicated cell and shared cell use cases are expected. Dedicated cells are cells which only UE subscribed to certain Network Slices can access, or UEs that can access slices associated to a certain Tenant Id or Slice Type (see below for information on these parameters). Shared cells are cell that any UE can access and provide RAN part of network slice support.
c)  The CN shall be able to authorize RAN part of the slice usage by a UE
d)  The RAN needs to be provided via NG2 and/or OAM with routing information to enable optimal CCNF selection based on Network Slice Selection Assistance Information the UE provides.
2.	A UE may provide network slice selection assistance information (NSSAI) consisting of a set of parameters to the network to select the set of RAN and CN part of the network slice instances (NSIs) for the UE. 
3.	If a network deploys network slicing, then it may use UE provided network slice selection assistance information to select a network slice.
4.	A UE may access multiple slices simultaneously via a single RAN. In such case, those slices may share some control plane functions, e.g. MM.
5. 	If UE obtained an UE temporary ID, the UE shall provide it to RAN during the RRC connection establishment, so that the NAS signalling messages transmitted over the RRC connection are routed to the Core network function instance identified by this temporary ID.
6.	UE provides the NSSAI info to the NextGen Core over NG1. 
7. 	The CN part of network slice instance(s) serving a UE is selected by CN not RAN.
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