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1	Introduction 
In RAN slicing SI, the main objectives related to RAN2 are listed as below from SID [1], with a quite tight timeline expecting to be completed in Dec. 2020.
1. Study mechanisms to enable UE fast access to the cell supporting the intended slice, including [RAN2]
a. Slice based cell reselection under network control
b. Slice based RACH configuration or access barring
 Note: whether the existing mechanism can meet this scenario or requirement can be studied.
 Note: This study item should take SA2 output on slicing enhancement into consideration if RAN impacts are identified.
2   Discussion
Issue 1: RAN Slice deployment
Before going to details, one general question is how to understand the RAN slicing concept. For example, what’s the relationship between RAN slicing and core network slicing (S-NSSAI), do we need a separate ID for RAN slice. To our understanding, RAN slice is mainly about resource configuration and an explicit RAN slice ID is not necessary. Further, one common resource configuration could be provided for one or multiple RAN slices. Regarding the relationship between RAN slice and core network slice, we are thinking to allow 1:1 or 1:M mapping. 
Then with regards to the network deployment of RAN slices, accoridng to [2], operaotor may deploy different slices on different frequencies, e.g, eMBB and voice on 2.6GHz and URLLC on 4.9GHz. In additon to frequency specific slice deployment, it’s also desirable to support more flexibility to allow different cells on the same frequency to support different slices. 
Proposal 1: It is suggested to support different slices on different frequencies and/or cells from standards point of view to allow flexible network deployment. 

Issue 2: Slice based cell selection and reselection
In order to facilitate a fast access to the right cell suppporting the intended slice, NW should provide the slice related information to UE. In this aspect, the assistant information could comprise of the following.
1) Slice types supported by current cell
This is the very basic scheme to allow the NW to unambiguously indicate to the devices the slice types the cell supports, based on which UE can prioritize certain cells over others in line with its interests.
2) Slice type specific cell selection and re-selection parameters
Given the wide spectrum of devices which are expected to derive service from the 5G RAN, it becomes imperative that the device service requirements are factored in while selecing/re-selecting to a cell. For example, a low power cellular IoT device will have a different maximum output transmit power, receive level sensitivity, path loss criteria compared to a smartphone, which in turn would have a different criterion. The motivation is to allow devices with different device characteristics to be distinguished and provided an optimal camping criteria. It is proposed that NW advertises a set of cell specific selection/re-selection parameter, e.g., q-RxLevMin, q-QualMin, s-NonIntraSearchP, s-NonIntraSearchQ specific to individual slice types supported by that cell in SIB.
3) Slice types supported by neighbor cells
In order to ensure continuity of services as part of idle/inactive mode mobility, it’s recommended that UE prioritizes cell re-selection to those cells (intra or inter frequency) that supports services UE is interested in. Accordingly, the NW can provide the slice types supported by neighbor cells in SIB.
4) Slice types supported by neighbor cells during RRC redirection
In case NW side commands cell redirection to UE because certain slice is not supported in current cell, it woud be beneficial if UE is redirected to a cell compatible with the services that UE is interested in. In order to do it, as part of RRCRelease message, NW side can either explicitly indicate the target redirected cell taking into account the slice type preference of the UE, or provide a list of redirected cells with their corresponding supported slice type information, so that the UE can choose to select one based on its slice type interested in. 
Proposal 2: Suggest to discuss that NW to provide slice type related information such as slice types supported by current cell and neighbor cells, slice type specific cell selection and re-selection parameters, slice types supported by neighbor cells during RRC redirection.

Issue 3: Slice based RACH configuration or access barring
When talking about slice type based access barring, the following aspects could be considered as shown below. [image: ]
1) Slice based UAC configuration: Multiple options are feasbile, e.g., to introduce more access categories for different slices, or to configure multiple sets of per slice UAC parameters in SIB.
2) Slice specific RACH resource or RACH related parameter: For the RACH related parameter, the optimization introduced for MPS/MCS in [3] [4] could be followed and introducing slice based power ramping step and scaling factor for backoff.
3) Wait timer configured in RRCReject and RRCRelease: In order to let NW side make proper configuration, NW side should be able to figure out the slice type UE is accessing or being connected.
Proposal 3: Suggest to discuss solutions like slice type based UAC configuration, slice type based RACH resource and/or RACH related parameters configuration, slice type based wait timer configuration in RRCReject and RRCRelease.

Issue 4: Provision of radio sepctrum attribute for slice
This is from the key issue #7 captured in SA2 TR [5]. This attribute simply tells which frequencies can be used to access the network slice, which can also be provided in RAN signaling.
Table 5.7.1-1: Radio Spectrum Table
	Parameters
	

	Value
	{String, String, String, …}

	Measurement unit
	NA

	Example
	n1
n77
n38

	Tags
	Scalability attribute

	
	

	Attribute Presence
	

	Mandatory
	

	Conditional
	

	Optional
	X


Proposal 4: Suggest to discuss whether and how to provision the radio spectrum attribute of slice in RAN signaling to UE.
3	Conclusions
Based on the discussion above, we have the following proposals.
Proposal 1: It is suggested to support different slices on different frequencies and/or cells from standards point of view to allow flexible network deployment. 
Proposal 2: Suggest to discuss that NW to provide slice type related information such as slice types supported by current cell and neighbor cells, slice type specific cell selection and re-selection parameters, slice types supported by neighbor cells during RRC redirection.
Proposal 3: Suggest to discuss solutions like slice type based UAC configuration, slice type based RACH resource and/or RACH related parameters configuration, slice type based wait timer configuration in RRCReject and RRCRelease.
[bookmark: _GoBack]Proposal 4: Suggest to discuss whether and how to provision the radio spectrum attribute of slice in RAN signaling to UE.
4	References
[1] RP-193254    SID-Study on enhancement of RAN Slicing      CMCC, Verizon
[2] RP-192601    Motivation for new SI: Study on enhancement of RAN slicing    CMCC
[3] R2-2002102  PRACH prioritization parameters for MPS and MCS  Perspecta Labs, ECD, AT&T, FirstNet, T-Mobile, Sprint, Verizon, Qualcomm, Ericsson
[4] R2-2002103  PRACH prioritization parameters for MPS and MCS  Perspecta Labs, ECD, AT&T, FirstNet, T-Mobile, Sprint, Verizon, Qualcomm, Ericsson
[5] TR23.700  Study on ehancement of network slicing  Phase 2

image1.png
u

E

Access Control Scheme Method Congestion
* UE based access . * RAN and CN
X . * Unified access control
barring mechanisms overload

RACH resource partition

* Separate RACH resource

RACH overload

—

N

* RACH back off * BI MAC CE in MAC RAR
. ’ * RejectWaitTime in .

RRC Reject RRCReject RAN overload
* RRC Release " RejectWaitTime in * CN overload

RRCRelease

G

N

Preamble
RAR (BI)
RRC Request
RRC Setup/Reject (RejectWaitTime)

RRC Setup Complete

RRC Release (RejectWaitTime)

NW





