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1
Introduction
SA#74 concluded NR SI [1] and approved objectives for normative specification work on 5G Architecture in [2]. An important 5G architecture feature is Network Slicing. This is e2e service enabler to allow serving diverse 5G requirements, in a differentiated manner and dedicated treatment of traffic depending on each customer requirements. Studies on its technical realization in RAN domain are already progressing RAN3 [3], resulting in fundamental questions raised towards UE behaviour in the LS in [4].
This contribution aims to identify requirements and enhancements to UE procedures and RRC signalling for supporting the Network Slicing in NR.
2
5G Standalone 
2.1
Network Slicing Concept
Slice architecture adopts  Group B as a type of solution for Rel-15 [1]. Group B assumes that some Network Functions are common between the network slices, while other functions reside in its individual network slices. The individual network slices are realized by slice specific Core Network Instances (see Figure 1).
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Figure 1: Slicing architecture 

· NG CN
· NG CN verifies and authorizes the UE access to Core Network Instance (CNI) 
· RAN
· RAN is configured with the corresponding NSSAI (Network Slice Selection Assistance Information) of the connected NG CN Instances
· NSSAI is used as input to select an NG CN instance to serve the UE, which is a CN-CP function common for all CNIs the UE is enabled to access
· UE
· Slice-enabled UE needs to provide its pre-configured NSSAI to facilitate its connection and traffic association into the resources/functions associated with a network slice  
2.2
RRC CONNECTED AND INACTIVE
As the stand-alone deployment for 5G will be connected to the new 5G CN, the slicing will be end-to-end capability. It will require gNB to connect slice-capable users with the desired and associated Core Network instances. NGC will provision gNB with identifiers to allow the user connection with the right Core Network Instance. Assuming the 5G UE, conforming with SA requirements will be slice-enabled UE, we presume it will be provisioned with NSSAI information by higher layers already during attachment procedures. NSSAI conveys slice/service type and refers to the expected network behaviour in terms of features and services. To facilitate and the user connection with the right Core Network Instance, the information is required at radio layer. Radio connection should complement the process of selection [1]:

· for initial NSSAI information provision to the access node 

· for NSSAI information modification

The NR RRC procedures are not defined yet, however, for the sake of backward compatibility, we believe there will be some commonalities. Taking LTE procedures as a baseline, the inclusion of the slice assistance information in the two circumstances will be feasible by the RRC procedures designed for:
· RRC Connection Establishment – for initial NSSAI information provision to the access node
· RRC Connection Reconfiguration – for NSSAI information modification or HO
Observation 1: Provision of slicing assistance information at radio layer is feasible by using RRC procedures for connection establishment and reconfiguration
Definition of RRC signaling content bring common impacts to UE and NW procedures and processing, as well as signaling overhead. Hence, for the UE having context established in the NGC, it would be beneficial to rely on retrieval of slicing information possibly without impacts to RRC procedures. 
Proposal 1: RRC establishment and reconfiguration type procedures fulfil requirements for slicing information provision.
2.3
RRC IDLE 
The slicing architecture analysis in RAN3 made the following requirement in context of resource isolation between slice:

· It should be possible to fully dedicate RAN resources to a certain slice [3]
This may imply the following distinction in slicing architecture in RAN: 
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Figure 2: Slicing architecture with dedicated RAN resources

Slice dedicated resources in RAN are feasible by utilization of System Information. Before getting to active session the UE passes Cell (Re-)selection procedure. It uses acquired and stored System Information to determine if it can access the cell. If the cell is supposed to be reserved for a certain slice/service type it should not be allowed to access the users that are not enabled. For the UE in IDLE the radio layer does not have any insight into the UE capabilities or preferences. Hence, an action would have to be taken by the UE. 
Utilization of System Information provides a mean and gain by filtering non-provisioned UEs out already prior access attempt, i.e. in cell reselection phase, as well as realize complete isolation of the dedicated cells. Though, the realisation of the radio resource isolation requires an information provision by System Information.

The NR System Information contents are not defined yet. Slice specific information includes number of identifiers to allow further differentiation and network slice selection e.g.:

· slice, service type, which refers to the expected network behaviour in terms of features and services, 
· service differentiator/tenant identifiers, which determine service base on SLA. 
The detailed information brings significant impacts to overhead and does not match the undertaken model of the System Information in NR that require limited and minimum contents of broadcast. Thus, provision of detailed slicing information to all UEs is not matching the NR requirements at radio layer and shouldn’t be pursued. 
Observation 2: No real reason is foreseen to require all UEs to acquire detailed slicing assistance information in minimum system information 
However, assuming some commonalities with the existing Idle UE procedures, the dedication of RAN resources to a slice will require attention to at least some of the following procedures: 

· System Information acquisition
· Cell (Re-)selection criteria
· Access Class Barring
· Initial RRC connection attempt
The IDLE UE procedures already with the existing standard framework provide means for filtering out non-provisioned UEs. It is suggested to comply with the key principles. I.e. we do not foresee the Network Slicing will pose changes to modeling principles of the procedures. However, it remains for further study which of the procedures (or their combinations) could be most applicable or would serve the slicing purpose best. 
Observation 3: Idle UE procedures can enable dedicated slice resources. 

Proposal 2: Applying of Idle UE procedures to network slicing support remains for further study.
3
Conclusions
We conclude the contribution with the following observations and proposals to be agreed:

Observation 1: Provision of slicing assistance information at radio layer is feasible by using RRC procedures for connection establishment and reconfiguration
Proposal 1: RRC establishment and reconfiguration type procedures fulfil requirements for slicing information provision.

Observation 2: No real reason is foreseen to require all UEs to acquire detailed slicing assistance information in minimum system information 
Observation 3: Idle UE procedures can enable dedicated slice resources. 

Proposal 2: Applicability of Idle UE procedures to network slicing support remains for further study.
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