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Introduction
The RAN2 TR captured the following agreements on RAN support of network slicing [1]. 
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RAN support of Network Slicing
Support of Network Slicing relies on the principle that traffic for different slices is handled by different PDU sessions. Network can realise the different network slices by scheduling and also by providing different L1/L2 configurations. UE should be able to provide assistance information for network slice selection in RRC message, if it has been provided by NAS.
NOTE 1:
It is FFS whether it is possible to provide different PRACH, access barring and congestion control information for different slices
NOTE 2:
The above agreements and FFS are also applicable for LTE connected to NextGen Core
Last RAN2 meeting discussed whether the UE AS layer is aware of network slices, but no conclusions were made. In this document, we elaborate further and give several use cases where UE AS should be aware of network slices. 
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Discussion
The RAN part of network slice instance or RAN instance for short in this paper, is a combination of L1 resource component, L2 configuration/functions, and RAN infrastructure, to address the needs of specific services and requirements. 
As agreed in RAN3 TR, it is expected for RAN to fulfil the slice specific requirements and features [2]. Typically, 
· RAN shall support policy enforcement between slices as per service level agreements 
· RAN shall support QoS differentiation within a slice;
· RAN shall support resource isolation between slices;
Generally, there are two kinds of resource multiplexing approaches to support multiple RAN instances within a single cell: dedicated and shared radio resources. Based on these, we envision the following use cases where the UE AS layer is aware of its associated network slices to meet slice specific features as given as above. 
·  Dedicated radio resources 
In context of resource isolation, RAN3 has identified its requirement as “It should be possible to fully dedicate RAN resources to a certain slice”[2]. This kind of resource isolation could avoid one slice affecting another slice. Typically, it could be used under many specific scenarios. For example, a slice dedicated for public safety would require dedicated and exclusive resources for RAN treatment. Another example is to to support an IoT slice with large quantity of devices. Under these scenarios, a separate MAC entity per RAN instance would be required and independent scheduling is performed per a RAN instance. 
Further, even the physical signals e.g., the synchronization signal block, minimum system information, RACH etc for different slices could be isolated via dedicated radio resources. Based on its associated slice, the UE accesses the cell via corresponding physical signals.  
Even a single cell could solely support a single particular slice. In order to assist the UE to access this slice-specific cell, the network may broadcast its supported slice e.g., S-NSSAI or slice ID. 
· Congestion control in case of shared resources
When radio resources are shared by multiple slices, a single MAC entity could support multiple slices simultaneously. It is pivotal to minimize the inter-slice impact.. Though the admission control in case of PDU session establishment and /or handover procedure could be used, the following is needed over the radio interface as well.  
· Access control: RAN2 has agreed to send a LS regarding unified access control to CT1/SA1/SA2, wherein the slice information is considered. Based on its associated slices, the UE selects the slice-specific access control parameters before accessing the network. 
· RACH separation: Dedicated RACH resources in terms of preamble, time/frequency resources, etc are allocated for different slices. The RACH separation could be applied to idle UEs or connected UE associating with different slices. The UE selects the slice specific RACH resources for random access. In addition, the separated RACH resources are much beneficial from security perspective. Otherwise, an attacker can control a large number of devices of one slice, via compromising a third party server, to initiate the RACH procedure. This may exhaust radio resources common to multiple slices, hence causing DOS in other slices.
· Slice-aware inter-frequency cell reselection 
It was agreed in the TR that the cell broadcasts the services it supports. The UE prioritizes the frequency based on its supported services regardless the frequency priority broadcasted by the network.  
Following the same principle, idle UEs could be aware of slices that its camped cell supports. When the UE performs inter-frequency cell reselection, it would regard the frequency-band supporting its associated slices as the highest priority.As discussed in [4], the UE could acquire the slice-availability information and frequency bands information via system information or dedicated signalling. Both require the UE is aware of slice information. 
· Slice-specific L3 configuration
As agreed in the TR, different RAN instances could be realized via different L1, and L2 configurations. In addition to that, L3 configurations in terms of mobility configuration are also required based on the slice specific services, requirements even UE capabilities. For example, for those slices with fixed MTC devices, the measurement and reporting configuration may not be needed. If only MO is supported, the paging monitoring can be disabled as well. For slices supporting URLLC services, the measurement configuration should be tailored to enable high reliability and low latency feature. 
Based on the analysis above, the following observation is made. 
Observation: In order for RAN to support network slices, it should be able to control UE to
· Access slice-dedicated radio resources;

· Follow slice-dependent congestion control procedure;

· Perform slice-aware inter-frequency cell reselection; and

· Apply slice-specific L3 configuration
As one RAN instance is a combination of L1 resources, L2 component functions and even L3 configuration, it is better to have configurations of different aspects of one single RAN instance grouped together, instead of having them provisioned one by one. 
Furthermore, when UE accesses multiple slices simultaneously, there should be clear linkage between a set of configurations and one of its associated network slices. Hence, under the network control and configuration, the UE should be able to differentiate configurations tailored for different network slices, and to apply the proper one when it accesses one of the network slices it is connected to.“
Proposal 1: UE should be able to differentiate configurations for different network slices, and to apply the proper one when it accesses one of the network slices it is connected to.
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Conclusions
This contribution gives our views on the UE awareness of network slice. We make the following observation and proposal. 
Observation: In order for RAN to support network slices, it should be able to control UE to

· Access slice-dedicated radio resources;

· Follow slice-dependent congestion control procedure;

· Perform slice-aware inter-frequency cell reselection; and

· Apply slice-specific L3 configuration

Proposal 1: UE should be able to differentiate configurations for different network slices, and to apply the proper one when it accesses one of the network slices it is connected to.
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