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[bookmark: OLE_LINK4][bookmark: OLE_LINK1][bookmark: OLE_LINK2]In [RP-193254], it’s indicated that the aim of the study item is to investigate enhancement on RAN support of network slicing. And for RAN2 part, the detailed objectives are to study mechanisms to enable UE fast access to the cell supporting the intended slices, including slice based cell reselection under network control and slice based RACH configuration or access barring, and to study whether the existing mechanism can meet this scenario or requirement.
In this contribution, we focus on three detailed aspects of RAN slicing enhancement: cell selection/ reselection, access barring and RACH configuration based on slices.
Discussion 
Cell selection/reselection
Cell selection consideration
In [1], SA2 is considering to support 5GC assisted cell selection to access network slice, to study how does 5GS steer UEs to a 5G-AN that can support the network slices that the UE can use. Any RAN impacts shall be identified and alignment with RAN if any impacts are identified. In this case, RAN need to consider to support slices based cell selection to enable UE fast camp on specific cell supporting the intended slice for quick access to desired service.
Proposal 1: RAN should consider to support slices based cell selection for enhancement on RAN slicing.
Slice availability
In Rel-15, all slices are not expected to be available in the whole network, and it is assumed that the slice availability does not change within the UE’ registration area (RA). In other words, slice availability is consistent in the whole RA.
As operator has the requirement to deploy slices on only some frequencies (not all) in a RA, in Rel-17, SA2 is discussing how to select a particular cell that can be used to access the network slice(s) when the operator manages a different range of radio spectrums per network slice. In this case, RAN should support frequency level slice availability considering SA2’ discussion and its possible impacts on RAN.
Proposal 2: Frequency level slice availability should be supported by RAN, while frequency priority can be different for different RA.
Slice priority
Currently, UE can support maximum 8 slices simultaneously, and may request multiple slices which are supported on different frequencies. In this case, slice priority needs to be defined for deciding the frequency priority used to control the frequency on which the UE camps.
In Rel-15, frequency priority in dedicated signalling has considered slice priority decided by network. In Rel-17, SA2 is considering slice priority decided by UE and the prioritization of slices is up to UE internal configuration. In this case, RAN needs to consider whether slice priority is decided by UE or by network.
Proposal 3: RAN to discuss whether slice priority is decided by UE or network.
Slice to be considered
Currently, slice information (e.g. Requested NSSAI, Allowed NSSAI) is provided to AS from NAS layer only when a CM-IDLE UE sends a initial NAS message. Once UE enters CM-CONNECTED state, slice information which may be updated by NAS is invisible to AS, which result in UE AS layer not having latest slice information used for cell selection/reselection. In this case, slice to be considered in cell selection/reselection should be provide by NAS and updated at any time.
[bookmark: OLE_LINK8]Proposal 4: Slices to be considered in cell selection/reselection should be provided by NAS and NAS should ensure the validity of slice information.
Access barring
Access barring is used in LTE to prevent certain UEs from accessing the network to solve the load condition. Access barring mechanisms introduced in LTE include ACB, EAB, SSAC, ACDC, UDT, to address different applications, services, call types, devices, signallings, etc.  
In NR, network slicing is introduced, then different access barring parameters needed for different network slices because different network slices may have different load situations which requires different barring parameters. In Rel-15, by means of unified access control, operator-defined access categories considering slices are used to enable differentiated handling for different slices. NG-RAN may broadcast barring control information (i.e. a list of barring parameters associated with operator-defined access categories) to minimize the impact of congested slices. And UE performs access barring check taking only access category into account to determine whether to access the network.
In this case, for Mobile Originated , there is no need for further enhancement since operator-defined access category has considered slices already. And for Mobile Terminated, since access attempt triggered by paging will not be barred, access categories/slices indicated in paging is not necessary for UAC. 
Proposal 5：Unified access control in idle mode, inactive state and connected mode can already take into consideration network slicing via access category. There is no need for further enhancement on slice based access barring.
RACH configuration
PRACH partitioning
In LTE, PRACH resources (time, frequency, preamble) are common configured for all UEs in idle mode, and dedicated configured for connected UEs for the case of SCell configuration and handover. In NR, network slicing is introduced, then we need to decide whether different PRACH resources need to be configured to different network slices. 
By PRACH partitioning that separate PRACH resources (separated either in the time, frequency or preamble domain) are assigned to different slices/services. The main motivation for applying PRACH partitioning is to ensure isolation between slices, i.e. to guarantee that users with low delay and high reliability requirements can access the system without being delayed by best effort traffic. Therefore, to enhancement on RAN support of network slicing, it has to support partitioning of random access resources for different slices.
Proposal 6: For network slicing, PRACH partitioning is supported to ensure isolation between different network slices. 
For Mobile Terminated, considering random access triggered by paging, to ensure PRACH resources isolation between different slices, slice information should be indicated in paging message, and UE can access the system using separate PRACH resources assigned to specific slices.
Proposal 7: To support PRACH partitioning, slice related information should be indicated in paging message.
Random access triggers to be considered
In NR, the random access procedure is triggered by a number of events in accordance with TS 38.300 [2]. 
And we can regard these events as two types: data triggers, such as initial RACH, PDCCH order and UL data arrival, and signalling triggers such as BFR/HO/PDCCH order for STAG management and on-demand. The random access which triggered by data should be considered to enhancement due to related to a specific slice, while others triggered by signalling are not related to slices and will not be considered to enhance.
Proposal 8: Random access triggers to be considered to enhancement are initial RACH, PDCCH order and UL data arrival.
Random access priortization
[bookmark: OLE_LINK5]In Rel-15, the network can support large number (hundreds) of slices. For the reason of limited PRACH resource, multiple slices may need to share the same PRACH resources. In this case, dedicated PRACH parameters can be configured for different slices per UE to prioritize some slices.
Proposal 9: RAN2 to discuss whether multiple slices can share the same PRACH resource.
Proposal 10: If multiple slices can share the same resources, dedicated PRACH parameters can be configured for different slices.
Conclusions
During the discussion above, we have the following proposals:
Proposal 1: RAN should consider to support slices based cell selection for enhancement on RAN slicing.
Proposal 2: Frequency level slice availability should be supported by RAN, while frequency priority can be different for different RA.
Proposal 3: RAN to discuss whether slice priority is decided by UE or network.
Proposal 4: Slices to be considered in cell selection/reselection should be provided by NAS and NAS should ensure the validity of slice information.
Proposal 5：Unified access control in idle mode, inactive state and connected mode can already take into consideration network slicing via access category. There is no need for further enhancement on slice based access barring.
Proposal 6: For network slicing, PRACH partitioning is supported to ensure isolation between different network slices. 
Proposal 7: To support PRACH partitioning, slice related information should be indicated in paging message.
Proposal 8: Random access triggers to be considered to enhancement are initial RACH, PDCCH order and UL data arrival.
Proposal 9: RAN2 to discuss whether multiple slices can share the same PRACH resource.
Proposal 10: If multiple slices can share the same resources, dedicated PRACH parameters can be configured for different slices.
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