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Background
Since after RAN Plenary #84 in June 2019, email discussions on the candidates of Work Areas for Rel-17 is ongoing and, among the “Additional Work Areas”, i.e. those not addressed in RAN chairman’s contribution (RP-191551), RAN Slicing has been gathering many inputs from members and strong interests especially from operators.  
In the email discussion, there’re nine (9) issues/objectives addressed in the circulating document. However, the objectives in draft SID that had been submitted at the last Plenary (RP-191210) by the proponent of the mail discussion on RAN Slicing, CMCC, doesn’t cover Guaranteed SLA, Traffic management in RAN, RAN Sharing and Architecture Enhancement.  
These items are with as much importance and, taking in some of the suggestions in the comments, motivation is described below, followed by the SID with the revised Objective Part, which includes the items from above mentioned.  
Motivation
1. Guaranteed SLA

· To guarantee SLAs, performance data* are necessary to be acquired from UE side and reflected to the network control parameters such as resource allocation to each slice.  
* data rate, radio quality etc. 
· Study of whether there be missing items of performance data and network control parameters, radio resource allocation policy is needed with consultation to SA.  

· In case the purpose of this item described as above can be discussed under MDT, it can also be the option.  
· RAN Intelligent Controller defined in O-RAN Alliance is one example mechanism to guarantee SLAs, while other options can be considered as well.  
2. Traffic Management

1) Slice priority and 5QI

· In the current specification, in case two different slices with different priority each containing the QoS flow with the same 5QI coincidentally, these QoS flows may be treated with equal priority in the UE-gNB segment despite the difference of the slice priorities they belong to.  
· Hence the method of informing the slice priority together with the 5QI for each QoS flows needs to be studied.  

2) Single Slice for a bundle of multiple UEs 
· In the current specification, the method of informing to RAN of a slice applied to multiple UEs as a bundle isn’t clear.  
· Considering such use case as one of most probable example, informing method needs to be studied.  
3. RAN Sharing

· Slicing with RAN Sharing is a use case that draws the uncertainties in radio resource control and interwork between UE and gNB, which was the motivation of adding this item to the list of draft study items.  
· Email Discussion succeeded in bringing out the comments stating the necessity of study on how UE should be aware of Slice capability and PLMN of RAN.  However, it is also pointed out this should be added to the Issue 1 (Fast access to the intended slice).  
· One possible issue is the resource allocation/distribution among the operators. If one operator consumes most of shared radio resources, then the other operators cannot have enough radio resources to ensure their customers’ SLA. Having some mechanism to avoid such a situation is very critical for operators under RAN Sharing.  This viewpoint can be elaborated to RAN architecture aspect, supporting different PLMN’s slices on the same hardware.  
· Summarizing the above, UE awareness is the item for study and for others, although  comment with practical impact on RAN wasn’t provided, RAN sharing perspective should be studied further including architectural aspect through email discussion to further clarify RAN impacts.  
4. Architecture enhancement

1) This topic is discussed with the contribution from AT&T. (RP-192017)

Proposal
Based on the Motivation above, the following objectives in the attachment. (Objective 5-7) should be included.
(Attachment from next page)
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3GPP™ Work Item Description

Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: 
Study on enhancement of RAN Slicing 
Acronym: FS_RAN_Slice 
Unique identifier: 
NOTE:
For new WIs/SIs leave the Unique identifier empty and make a proposal for an Acronym.


For a revised WI/SI: Take Unique identifier and acronym as shown in 3GPP workplan.


If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI.


Please tick (X) the applicable box(es) in the table below:

Either:
	This WID includes a Core part
	

	This WID includes a Performance part
	



or:
	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	

	
	Core Network
	

	
	Services
	


1
Impacts 

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	
	

	No
	X
	
	
	
	X

	Don't know
	
	
	
	X
	


2
Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a … 
	X
	Feature

	
	Building Block

	
	Work Task

	
	Study Item


NOTE:
Normally, Core/Perf./Testing parts in RAN WIDs are Building Blocks. Only if they are under an SA or CT umbrella, we define them as work tasks. If you are in doubt, please contact MCC.
2.2
Parent Work Item 
{Not applicable for Feature nor for a Study Item}
{For a Building Block: list here the parent Feature }
{For a Work Task: list here the parent Building Block }
	Parent Work Items 

	Unique ID
	Title

	
	


NOTE:
RAN agreed some time ago, that it describes the feature WI + Core/Perf. part WI or Testing part WI in one WID. Therefore the table above should just include the feature WI Unique ID and title.
2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	750067
	WID on New Radio Access Technology
	

	710062
	Study on New Radio (NR) Access Technology
	


NOTE:
Also related or dependent WIs/SIs in other TSGs should be indicated.
3
Justification

Strong demand in wireless communication has been expected in vertical markets, as connectivity and mobility empower the transformation and innovation in industries such as manufacturing, transportation, energy and civil services, healthcare, and many more. These diverse vertical services bring about a wide range of performance requirements in throughput, capacity, latency, mobility, reliability, position accuracy, etc. NR technology promises a common RAN platform to meet the challenges of current and future use cases and services, not only for those that we can envision today but also for those that we cannot yet imagine. And the works of network slicing in Rel-15 further advance network architecture towards more flexibility and higher scalability for a multitude of services of disparate requirements. 

While Rel-15 specifications can provide the foundation of a common connectivity platform for various services, more efforts should be made in Rel-17 on RAN support of network slicing, to make it a tool that network operators can apply to meet the challenge of opening new source of revenue in addition to the one derived from customer subscription. More particularly, the new works should provide technical tools in RAN for network operators to get application providers involved in customizing RAN’s design, deployment and operation for better support of the applications providers’ business. This provides network operators the possibility of benefiting directly from the business success of certain major application providers, generating better investment return than by sustaining the explosion of mobile data from the over-the-top business practices. 

Moreover, Rel-15 slice availability principle that the slice availability does not change within the UE’s registration area, imposes constrains on RAN slice deployment for operators. This study item aims to study the feasibility to alleviate that deployment restriction.
As a piece of tool available to network operators, this study item aims to enable them to make value propositions directly to service providers, as advanced features are rolled out in networks with improvements in throughput, reliability, latency, capacity, service continuity, etc. Targeting at certain well-established vertical services, who have large customer base and abundant financial means, network operators may be rewarded better as monetary revenue is derived, not “passively” from the amount of data traffic hit on the network, but directly from the business success of the providers of the vertical services.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The study item aims to investigate enhancement on RAN support of network slicing. Detailed objectives of the study item are:
1. Study mechanisms to enable device awareness of RAN part of network slice, including [RAN2]:

a. broadcast and/or unicast signalling mechanisms for the availability of RAN support of a service; 

2. Study mechanisms to enable UE fast access to the slice available RAN node (not the camping cell). [RAN2, RAN3]
3. Study mechanisms to support service continuity in mobility, e.g. target gNB doesn’t support the UE’s ongoing slice, including [RAN2, RAN3]:

a. slice re-mapping or fallback

b. data forwarding
4. Study the feasibility to relax the Rel-15 principle of “the slice availability does not change within the UE’s registration area”, coordination with SA2 may be needed. [RAN2, RAN3]
5. Study mechanisms for guaranteed SLA with Network Slicing, [RAN3] e.g.
-  NG interface providing SA required information defined in Rel-16/17 NWDAF (Network Data Analytics Function) 
- Interface between gNB and RAN Intelligent Controller, as defined in O-RAN Alliance, for the radio resource allocation policy. 
6. Study mechanisms for traffic management in gNB, [RAN2, RAN3] e.g. 
- clarification of prioritisation among combinations of slices and 5QIs that should be used for radio resource allocation, 
- traffic management for the slice where the multiple UEs share the common resource allocated based on a SLA.

7. Study mechanisms and architecture for RAN sharing with Network Slicing, e.g. interface for the slice configuration coordination between different operators/PLMNs. [RAN3]
8. Study architecture enhancement to deploy simultaneously different function splits for different slices supporting different types of traffic.  [RAN3]
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:
For all new RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed, then leave the field empty otherwise enter a number >0 in the field.


For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.


If this WID is covering Core and Performance part, then please fill out one line for each part in the attached Excel table.

additional comments to the time budget request in the attached Excel table:

5
Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	Internal TR


	38.XXX


	Study on RAN support of network slicing 
	TSG#87
	TSG#88
	{e.g.: rapporteur:

<FamilyName>, <GivenName>, <Company>, <email address>}


NOTE:
If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
By default a new specs can only be new for one of both parts.
	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	
	
	
	


NOTE:
If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.

6
Work item Rapporteur(s)
{Mandatory: <FamilyName>, <GivenName>, <Company>, <email address>.} 
7
Work item leadership

Responsible RAN WG: RAN2

Secondary responsible RAN WG: RAN3
8
Aspects that involve other WGs
None identified yet
NOTE:
For RAN WIs: Section 8 applies only toWGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.
9
Supporting Individual Members
	Supporting IM name

	

	

	

	

	

	


