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Background
[bookmark: _GoBack]In discussion paper R2-168707 we discuss general aspects and principles of network slicing. In this contribution, we focus on further signaling details impacting RAN2.
Discussion
As identified in the RAN3 and SA2 discussion on network slicing there will most likely be a need for specific radio interface functionality to support slice selection. Overall we think we should separate the case (a) when the UE is performing initial attach to the network, from the case (b) the UE is already attached to slice and performs some mobility procedure such as returning from CN IDLE state.
In the first case (a) the UE most likely need to provide a full Slice ID or similar assistance information making it possible to the RAN to route the Attach Request directly towards a CN node that supports that slice. This is inline with SA2 agreement where it is stated that the UE provides an NSSAI parameter which is used for initial selection of CN node.
For UEs performing initial attach to the network, the UE may provide the RAN with some slice selection assistance information (e.g. Slice ID) making it possible for the RAN to route the attach to a CN node serving that slice.

Given that the initial attach to the network most likely does not need to be optimized the slice selection assistance does not need to be provided in the first RRC message (e.g. MSG3) which is expected to be limited in size. Instead, it can be provided in Msg5 such as RRCConnectionSetupComplete.

The slice selection assistance information (e.g. Slice ID) does not need to be provided in MSG3 at initial attach.
If the UE does not provide any slice selection assistance information, the RAN can route the attach to a default CN node.
Figure 1 shows a possible signaling scheme for the initial attach.


Figure 1 Slice selection at initial attach when Slice ID is provided by the UE to RAN

In the second case (b) when the UE is already assigned a serving CN node and it is returning from CN IDLE the RAN should route any NAS or NG signalling towards that CN node. We assume it is the CN responsibility to trigger any change of CN node if needed (E.g. by re-routing to another node, or trigger detach / re-attach). This is also based on the SA2 assumption that the UE will always be connected to a single CN node regardless if it is connected to multiple slices. 
In order for the RAN to know which CN node to route the UE message the UE need to provide information to the RAN indicating which CN node it is connected to. The information provided may include a temporary UE CN ID assigned to the UE at initial attach. This is also inline with current SA2 assumptions in 23.799. It is FFS if different CN instances share the same range of temporary UE CN IDs or if additional parameters are required.

UEs which are already attached to the CN and is performing a transition from CN IDLE shall provide information about which CN node they are connected to, and this information should be used in RAN to route the signalling to that CN node. 
The information provided when returning from CN IDLE may be a temporary UE CN ID, it is FFS if this is the only parameter needed to select the serving CN node.
It is the CN responsibility to trigger any change of CN node (E.g. by re-routing to another node, or trigger detach / re-attach). 





In addition to routing of signalling to different CN nodes in case (b) there may also be a need to apply some RAN policies to signalling connections over RAN, prior to the full UE context has been provided to the RAN. We assume however that since the RAN at this stage may not have any way of verifying that the UE is allowed to access a specific slice or not it is not until the RAN receives the initial UE context from the CN that the RAN can start applying all RAN specific slice policies. It may be however still beneficial for the RAN to acquire some knowledge about which slice the UE is connecting to or intents start data transmission before getting the full UE context. Sending the full Slice ID may be too much overhead, in that case the UE may be configured on NAS layer with a shorter parameter indicating a group of UE slices, making it possible for the RAN to apply initial policy treatment.
Further studies are needed to discuss if the UE should provide some parameter when returning from CN IDLE which is associated with the slice the UE is connecting to in order to make it possible for the RAN to apply some initial policies.
Below is a figure showing the initial context setup when UE performs a transition from CN IDLE.



Figure 2 UE returning from CN IDLE
Conclusion
In the previous sections we made the following proposals:
1. For UEs performing initial attach to the network, the UE may provide the network with some slice selection assistance information (e.g. Slice ID) making it possible for the RAN to route the attach to a CN node serving that slice.
The slice selection assistance information (e.g. Slice ID) does not need to be provided in MSG3 at initial attach.
If the UE does not provide any slice selection assistance information, the RAN can route the attach to a default CN node.
UEs which are already attached to the CN and is performing a transition from CN IDLE shall provide information about which CN node they are connected to, and this information should be used in RAN to route the signalling to that CN node. 
The information provided when returning from CN IDLE may be a temporary UE CN ID, it is FFS if this is the only parameter needed to select the serving CN node.
It is the CN responsibility to trigger any change of CN node (E.g. by re-routing to another node, or trigger detach / re-attach). 
Further studies are needed to discuss if the UE should provide some parameter when returning from CN IDLE which is associated with the slice the UE is connecting to in order to make it possible for the RAN to apply some initial policies.
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