
SA WG2 Meeting #116
S2-163601
11 - 15 Jul 2016, Vienna, Austria
(revision of S2-16xxxx)
Source:
Huawei (email discussion convenor)

Title:
Email discussion on KI#1 (Support of network slicing) WT#3 (Network slicing architecture) 

Document for:
Approval

Agenda Item:
6.10.1
Work Item / Release:
FS_NextGen / Rel-14

Abstract of the contribution: This contribution summarises the discussion on NS_WT#3 (Network slicing architecture), focusing on simultaneously accessible slices (aka "multiple slices per UE").
1
Introduction

This contribution lists the progress of the discussion on the topic of NS_WT_#3.

	NS_WT_#3
	Network  Slicing  Architecture
	1) Identifying impacted network functions and interfaces to support one or more network slice instances on top of a shared RAN and a shared infrastructure. 

2) Identifying the common functions (if any) that need to be available in the core network and/or RAN to enable network slicing 

3) Identifying the approach to enable UE to associate with multiple slices simultaneously.




The focus is on simultaneously accessible slices support, i.e. slices that a UE can access simultaneously and concurrently. Aspects covered by WT#1 are not covered here (i.e. aspects related to network slice instance selection and association).

The following aspects are covered:

-
(1.) scenarios under which a UE will request access to multiple slices, incl.

-
(1.1) criteria that identify the differences between the slices a UE is able to select (*);

-
(1.2) under which circumstances and how would a UE access supplementary slices when already accessing one or more slices, or access multiple slices simultaneously and concurrently;
-
(2.) identifying the set of functions:

-
(2.1) common to all slices that a UE is able to select (*) (minimum & maximum sets of functions);
-
(2.2) dedicated to each slice that a UE is able to select (*) (minimum & maximum sets of functions);
-
(3.) identifying the valid scenarios:

-
(3.1)
derive the valid scenarios to be supported for multiple slice access;
-
(3.2)
list the impacts beyond WT#1 in order to support the scenarios listed in (3.1).

NOTE:
 (*) It is assumed that the network can include a number of slices, of which some might be isolated and other might be meant to be accessed simultaneously by UEs. The discussion here only considers a single group of simultaneously accessible slices. Aspects related to the presence of isolated slices is outside the scope of this WT#3 discussion.

NOTE 2:
There were some initial misunderstandings in the intent of the first set of questions in §2.1. The purpose is to understand the scenarios that companies expect multiple slices per UE to resolve (the uncertainty of companies' expectations being one of the bottlenecks to progress the issue). Section §2.1 is not intended to be distributing the roles and information between the actors.

NOTE 3:
Question 2b has been added, as the assumption initially provided as part of NOTE 1 above proves not to be necessarily holding without being questioned. Due to its late addition, it is unlikely to be resolved at this stage.

The following milestones were proposed

-
Intermediate check:
Monday 27/06/2016

-
Deadline:

Friday 01/07/2016
Conclusion: Due to the initial misunderstanding and the subsequent lack of input, the discussion remains inconclusive at this stage.
2.
Discussion
2.1
Scenarios for multiple slices access

This section proposes to evaluate the scenarios under which a UE will request access to multiple slices.
Question 1: What are the criteria relevant in our design work to identify the differences between the slices a UE is able to access services from (e.g. discriminating factors that will trigger the association with a different slice compared to e.g. a slice the UE is already associated with).

 NOTE 1:
The purpose of the question is NOT to list criteria that a UE or the network can use to differentiate slices, but criteria that will allow us, designers of the SA2 specifications, to understand why it is a pertinent choice to have multiple slices to resolve the needs of the operator. This will allow us to properly address the subsequent questions of this questionnaire.

NOTE 2:
Most  answers below where provided before the clarification above was made, and are not reflecting the question.
Companies are invited to provide their opinions in the table below. 
	Company name
	Comments

	ZTE
	Fully agree with Cisco’s proposed changes.  Given the NextGen system should NOT be forced to implement network slicing, the UE should NOT be forced to be aware the network slicing configuration in the network.  
Each Network Slice Instance (NSI) is configured by the NextGen provider to serve specific service or set of services for a specific set of users.  Once the UE is successfully authenticated by the serving NextGen provider who recognizes the UE’s subscriber policy that allows the UE to access multiple services simultaneously.   The network should allow the UE to proceed additional service request which may or may not target to the same NSI as it is dependent on the network configuration.    Note that, the UE may also need to be authorized by the service owner in order to actually access to the target NSI (e.g. network provider, corporate enterprise, 3rd party service provider etc.) that provides the UE’s requested service(s).  

	ETRI
	Agree with Cisco’s proposed changes (i.e. from interim agreements, A UE may provide network slice selection assistance information to the network & If a network deploys network slicing, then it may use UE provided network slice selection assistance information to select a network slice). Also agree with ZTE’s comment.

	CMCC
	A UE may initiate a different slice (comparable with 4G, where different APN connection initiated by the UE). The network may trigger a UE to establish a session toward an additional different slice by the requirement of the service, e.g., latency, reliability and bandwidth.

	Nokia
	The network may use both information passed by the UE (including a descriptor/identifier of the slices it intends to use) and subscription information to decide whether to allocate the UE to existing or new slices the UE is allowed to use. We believe the descriptor should be multidimensional to allow a behaviour and tenancy based selection models.


Email convenor’s summary:

The question remains inconclusive (see note 2 above).
The comment from CMCC hints towards a use of slices in similar scenarios as APNs were used in 4G, with additional characteristics such as latency, reliability and bandwidth requirements.

Question 2: Under which circumstances would  a UE access supplementary slices when already accessing one or more slices, or would a UE be accessing multiple slices simultaneously? how?

NOTE:
Again, as the section title says, this question is to evaluate the scenarios which would lead to a UE accessing multiple slices. Understanding the purpose will help steering towards a suitable solution.

Companies are invited to provide their opinions in the table below.

	Company name
	Comments

	LGE
	SA2 agreed to study simultaneous access to multiple slices. As an example scenario, the UE can access to a DN for internet services and a service for 3rd parties (e.g. enterprises, service providers, content providers, etc.) simultaneously. Also some operator may isolate a specific service (e.g. IMS) to a separate slice, then simultaneous access to multiple slices is required.

	ZTE
	It seems Question 2 has some overlap for Question 1 above.  

The network allows the UE to access the additional NSI should be based on the UE subscription with the NextGen provider which authorize the UE to request multiple services and the service owner(s) of the NSI(s) authorize the UE access also.  As for what the network should use to identify how to associate the NSIs that UE is accessing, it is suggested that, during the service request with UE provided Service Assistance Information, the network can refer to such information (e.g. UE’s target service type, UE capability, UE’s location etc.), Serving AN type as well as UE’s subscription policy etc. as the determination factors to decide on whether the UE can access to multiple NSIs.  

	CMCC
	The first half the question refer to Q1 answer. For the second half of the question, we think it has been already stated in the interim agreement section, i.e., a UE may access multiple slices simultaneously. The scenario in 22.891,chapter 5.2 is one possibility.

	CATT
	The deployment of the slice is flexible. For example, a third party may request an operator to deploy a slice to provide services. The UE may access multiple slices of different third parties simultaneously to obtain different services.

Furthermore, there is an interim agreement about network slicing “A UE may access multiple slices simultaneously via a single RAN.”

	Nokia
	The UE may access multiple slices simultaneously based on its request (indicated in MDD) and/or the network decision of what slices apply to a UE e.g. based on its capabilities and subscription data. To add or remove a lice the and network exchange the related MDD values.


Email convenor’s summary:

As mentioned by LGE, the UE would use multiple slices to access multiple services (in line with the “APN similarity” conclusion in Question 1), i.e. services provided by different parties (enterprises, 3rd party content providers), or specific subsystems like IMS.
As mentioned by Nokia, this can be based on UE request or network decisions.

Question 2b: What kind of deployments for multiple slices do you foresee in an operator network ?

(1)
a given UE needs to be able to access all the slices available in the network (i.e. if a common function is identified to be required for multiple slice access, it needs to be common to all the slices in the network).

(2)
a given UE needs to be able to access all the slices available in the network, except isolated slices.

(3) a given UE needs to be able to access a number of slices fulfilling the services it is subscribed to. The operator is however able to deploy several sets of related network slice instances, giving the ability to isolate groups of subscribers from each other (i.e. fulfilling the isolation criteria between groups of network slices instances rather than between individual slices: if a common function is identified to be required for multiple slice access, it needs to be common to all the slices in one set of related network slice instances).
(4) other (please describe).

Companies are invited to provide their opinions in the table below.

	Company name
	Comments

	
	

	
	

	
	


Email convenor’s summary:

There was no input to this question.
2.2
Identification of common and dedicated functions

This section proposes to evaluate the location of functions involved when a UE is able to access multiple slices simultaneously.

The scenario where all the functions are common (i.e. the "isolated slice" scenario) is excluded from this evaluation.

Question 3: Identify the set of functions common to all slices that the network allows the UE to have, both the minimum set (i.e. which functions are required to be common) and the maximum set (i.e. which functions are possible to be common);

This can include considerations on the impact of sharing the function across multiple slices.

Companies are invited to provide their opinions in the table below.

	Company name
	Comments

	ZTE
	Given the considerations of this question is about how network shall support UE to access to multiple Network Slice Instances (NSIs) simultaneously, this naturally implies that, there are some “fundamental” network functions in the NextGen system that are required to support:

 the interpretation of the UE’s Service Request to identify and to route the request to the UE’s target network service domain 
the authorization of the UE to access such network service domain, and 
the selection of the specific target NSI(s) including the Network Function Instance(s) (NFI(s))

keeping track of the UE’s association/registration with the selected target NSI/NFI regardless of the movement of the UE, e.g. location and service area tracking, regardless the UE is stationary or mobile. 
All these network functions above are grouped together and are referred as Common Control Network Function (CCNF).  In principle, CCNF is “common” to all UEs which are authorized to access the network service domain.  Hence, although CCNF is shared by UEs, it is not network slice specific.  CCNF should be considered as network function sharing enabler to support network slicing. 
In some network and service deployment scenarios, the NextGen provider may decide to allow certain control plane network function to be shared between the specific set of NSIs within the network service domain in order to optimize their network service deployment.  For such configuration, the network function that is shared between specific set of NSIs is referred as Shared Control Plane Network Function (SCNF). 

Fundamentally, network slicing architecture should “enable” flexible network function sharing based  NextGen provider’s network deployment decision to organize their network resources optimally.    


	ETRI
	Agree with ZTE’s comment basically. For more clarification, “Common control plane NFs” are network functions that are commonly required for all NSIs (i.e. fully required) and are not involved in providing network services; e.g. Authentication & Authorization NF, NSI selection NF. “Shared control plane NFs” are network functions that are shared by some NSIs (i.e. partially required) and are involved in providing network services; after NSI selection.

	CMCC
	The network slice selection function should be common. We now also consider that mobility management is common.

	CATT
	Network functions common to all slices include authentication, message routing and mobility management.

	NOKIA
	NG1, NG2 termination are common. The  the NG1 signalling related to MM could be handled in a common CCNF, while SM may either be distributed in the relevant NSIs CNs, or in the CCNF and then the CCNF controls the relevant NSIs user plane.


Email convenor’s summary:

The amount of common network functions should be flexible. As ETRI mentions, this should be primarily network functions that are required for all slices and not providing network services themselves.
In general, network slice selection and mobility management, termination of the NAS (NG1) and CP signalling (NG2) and possibly authentication are mentioned as good candidates.

Question 4: Identify the set of functions dedicated to each slice that the network allows the UE to have, both the minimum set (i.e. which functions are required to be dedicated per slice) and the maximum set (i.e. which functions are possible to be dedicated per slice);

This can include considerations on the impact of duplicating the function for each slice.

Companies are invited to provide their opinions in the table below.

	Company name
	Comments

	ZTE
	I would suggest this decision to be deferred until the study of the basic NextGen Core architecture, i.e. SM, MM, QoS, Security, Policy Control etc., become stable. 

	CMCC
	We now think SM, policy execution, UP functions should be dedicated.

	CATT
	Same opinion as CMCC.

	Nokia
	SM is FFS,UP functions are in the NSI


Email convenor’s summary:

It is a common understanding that this question cannot be resolved at this time and requires further progress on other key issues.
2.3
Identification of supported scenarios

From section §2.1 and §2.2, we can derive a number of valid scenarios. 

Question 5: From the scenarios described in the previous sections, which ones do you believe are useful to support in NextGen?

Companies are invited to provide their opinions in the table below.

	Company name
	Comments

	ZTE
	Not sure for my understanding of this Question 5 because section 2.1 and 2.2 should be based on NextGen system’s requirements.  If such requirement exists, then the scenario is useful.  

	CMCC
	We consider that the NextGen should define a mechanism that enable simultaneously access multiple slices. Investigate the common function in such case. While, the dedicated function, which are different across different slices, are per scenario requirement.
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This question cannot really be resolved at this time and requires progress on the previous questions and the relevant key issues.
Question 6: To support the scenarios identified in question 5, what impacts beyond WT#1 are required?

Companies are invited to provide their opinions in the table below.

	Company name
	Comments

	ZTE 
	Same response as Question 5 above. 

	CMCC
	Refer to Q5 answer.

	
	


Email convenor’s summary:

This question cannot really be resolved at this time and requires progress on the previous questions and the relevant key issues.

3
Summary and Proposal
As the outcome of this email discussion, the following is proposed.

It is proposed to further work on this aspect offline before we can reach conclusions.
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