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1	Introduction
This email discussion is aimed at making progress on one of the KI inNetwork Slicing Work Task #1as highlighted below ahead of the SA2#116BIS meeting.
	Work Task ID
	Work Task(s)
	Work Task Description

	NS_WT_#1
	Network Slice Instance Selection and Association
	1) Initial network slice instance selection to support UE’s service establishment and re-selection to support UE mobility and other scenarios that are TBD,  
Note: More scenarios beyond the mobility need to be identified that may trigger network slice instance re-selection.
2) Network slice instance identification, 
3) authorization for UE association with network slice instance 
4) Network provided and UE provided assistance information support for network slice instance selection.



Cut-off Date for Comment Insertion: August 17th, 2016 (Wednesday) 4 pm CET. 
Target Date for “Conclusion”:  August 19th, 2016 (Friday)

The topics on UE and Network provided assistance information to support NSI selection are as follows:
Qn-1: What are the necessary or optional UE-provided assistance information required to support NSI selection (please provide clarifications (e.g. definitions) on the proposed assistance information and the justifications that why such info are necessary or optional)?  And, how does the network (e.g. CN and/or AN) leverage such information in order to support NSI selection?
Qn-2: How the UE obtains and/or derive the UE-provided assistance information? 
Qn-3: How the UE conveys the UE-provided assistance information to the network (e.g. over NG1 or NG2 or both) to support NSI selection?  
Qn-4: What are the necessary or optional Network-provided assistance information required to support NSI selection (please provide clarifications (e.g. definitions) on the proposed assistance information and the justifications that why such info are necessary or optional)?  And, how does the network (e.g. CN and/or AN) leverage such information in order to support NSI selection?
Qn-5: How the Network coordinates the handling of its assistance information with the UE-provided assistance information? 
Qn-6: Should the UE-provided and/or Network-provided assistance information be kept in UE’s context in the UE/AN/CN? If so, why? 
Qn-7: In what scenario, the UE-provided or Network-provided assistance information could be changed?  If so, what will happen? 

2.	Discussions 
Qn-1: What are the necessary or optional UE-provided assistance information required to support NSI selection (please provide clarifications (e.g. definitions) on the proposed assistance information and the justifications that why such info are necessary or optional)?  And, how does the network (e.g. CN and/or AN) leverage such information in order to support NSI selection?
Companies are invited to provide their opinions in the table below.
	Company name
	Comments

	CMCC
	The UE provided assistance information may include slice instance ID, UE usage type, or service type,.etc. 
We think the slice instance ID is necessary because the ID can specifically identify a slice instance.
If the UE attaches with slice instance ID, the NSSF could select a specific slice instance.
If the UE attaches without slice instance ID , the NSSF may depend on the network provided information e.g., subscriber information or policy, and finally respond a suitable Slice Instance ID for the UE. 

	NTT DOCOMO
	The following parameters are considered to be provided by the UE to assist NSI selection.
· Temporary UE identity (mandatory, if available): The UE only has this parameter, after the UE has been once registered/authenticated/authorized to access the operator’s network. This identity is similar to GUTI in EPS and it is used by the RAN to route the NAS message sent by the UE to the right common CP function (in case of having simultaneous multiple NW slices) or to the right CP function in the CN.
· DCN-ID (mandatory if Temporary UE identity is not available, otherwise optional): It is used to identify a dedicate CN or a dedicate Network Slice that is specific for each UE Usage Type or for different enterprise of the same UE Usage Type or different variants of CN. The RAN uses the DCN-ID, for example, to determine which common CP function in case of having simultaneous multiple NW slices. In the CN (a CP function in the CN or a common CP function in case of having simultaneous multiple NW slices), the DCN-ID may be further used together with the DNN and the Service Type parameters to determine the specific Network Slice.
· Service Type (mandatory if DNN is not available, otherwise optional): It is used by the CN (a CP function in the CN or a common CP function in case of having simultaneous multiple NW slices) to identify what type of service that a specific Network Slice provides.
Domain Network Name, DNN (mandatory, if available): It is used by the CN (a CP function in the CN or a common CP function in case of having simultaneous multiple NW slices) to identify the Packet Data Network that a UE wants to communicate with for a certain service.

	Huawei
	During the initial attach or session request procedure, the UE may provide assistance information for network slice selection includes the UE usage type, UE capability, etc. The network can use the UE usage type to determine which slice to select for the UE (e.g. a vehicle UE is assigned to a V2X slice).
After the initial attach, the UE has obtained additional information from the attach Response of the initial attach procedure. This information may include an identifier for the CP NF (e.g. MM). The UE can provide this additional information to RAN, which allows the RAN to find the proper CP NF.


	KDDI
	UE-provided assistance information required to support NSI selection should be optimal. If UE does not provide the assistance information, the network should be able to select NSI for the UE by referring subscriber database. If the UE provides that information, the network knows it through the attach procedures. However, CN should check whether UE-provided assistance information match that information kept by CN or not. The information kept by CN should be prioritized, rather than the one provided by UE. That information should include multiple dimensional parameters of service type, application, UE subscription and etc.

	Qualcomm
	UE provides in AS at attach the NSSAI containing a slice type identifier (e.g. a DCN ID). RAN uses such information to select the appropriate common CP network function (CCNF). UE does not provide an identifier of a specific NSI.

UE provides in NAS at attach the NSSAI containing a slice type identifier (e.g. a DCN ID), an identifier of the specific NSI, e.g. Tenant ID, and an identifier of the DNN and the user identifier for that DNN (for optional additional authorization/authentication of the UE for accessing the NSI). Service Type may also be provided. The Common CN function uses to select the appropriate NSI.

UE provides in any subsequent signalling (whether to the CCNF or to the NSI) when in idle mode the temporary ID received by the common CN function - similar to GUTI in EPC – so that RAN sends the NAS signalling directly to the CCNF. For UE signalling to the NSI, the UE provides also the identifier of the NSI the signalling is directed to (could be a Temporary ID provided by the NSI to the UE, or the identifier of the NSI provided in NSSAI), and the CCNF uses such identifier to forward the signalling to the NSI.

	ZTE
	During the UE attach, it is always optional for UE to provide the assistant info for slice selection.   The UE may the pre-configured with the assistance info such as Slice Type(s) or Service Type(s) or UE subscribed Tenant Service(s).  If UE does not provide any assistance info during the attachment, the network may decide on the default CCNF for the UE based on UE’s subscription and network configuration. If UE provides UE assistance info,  such info shall be verified by the network (e.g. by comparing them to the network-provided assistance info obtained from Subscriber Repository) to authorize such info.  The successful UE attach will then assign the UE the Temporary ID which supports the routing of the UE’s subsequent NAS signalling towards the assigned UE’s serving CCNF. 

Once the UE was attached, the UE shall provide the Temporary ID and also the Service Type/Slice Type or Tenant Service in the subsequent NAS signaing (e.g. Session Management Request). 

Note that, associating UE with a NSI does not imply the activation of the target service for the UE.   The UE may activate it target service later via Session Management Request.  

	NEC
	UE-provided assistance information – is necessary, and, according to Solution 6.1.2, provided as combination of two aspects:
1) MDD (Multi Dimension Descriptor)
2) UE Additional Information
While “MDD” might be empty, the “UE Additional information” is always present in the UE and can be provided to the Core Network for Slice Selection.

	CATT
	The information provided by the UE to select NSI includes two parts:
(1) The information used to select a CCNF by RAN includes DCN ID/UE Usage Type or Temp ID.
a) If the UE initially attaches to the network without Temp ID, then DCN ID/UE Usage Type is mandatory.
b) If Temp ID is received by the UE after the successful attachment. Temp ID is mandatory to be provided unless UE’s DCN ID or UE Usage Type is changed. 
(2) The information used to select a NSI by CCNF includes UE location, UE capability, application/service ID, QoS requirements.

RAN selects the proper CCNF based on DCN ID/UE Usage Type or Temp ID.
CCNF selects NSI by taking into account UE provided information and Network provided information.




Email convenor’s summary:
No agreement on whether is mandatory or optionally to provide the slice selection assistance info to the network. However, there is common consensus on the type of assistance info to be provided – i.e. slice type (~ DCN ID) and Service Type.

Qn-2: How the UE obtains and/or derive the UE-provided assistance information? 
Companies are invited to provide their opinions in the table below.
	Company name
	Comments

	CMCC
	The UE-provided assistance information could be configured initially .For the Slice Instance ID may be configured from the NSSF, just as the Qn-1’s description.  

	NTT DOCOMO
	· Temporary UE identity: When the UE first attaches to the operator’s network, if the UE is authenticated/authorized to access operator’s network, the CN will provide a “Temporary UE identity” in the response message during this initial Attach procedure.
· DCN-ID: Similar to eDecor, the DCN-ID can be preconfigured in the UE by using the standardized DCN-ID. However, this DCN-ID can also be PLMN specific. This PLMN specific DCN-ID will be provided by the CN to the UE, e.g. in the response during the initial Attach procedure.
· Service Type and DNN can be provided by the CN to the UE, e.g., in the response during the initial Attach procedure.

	Huawei
	The assistance information for CN in the initial attach is obtained from the UE’s configuration information.  
The UE receives the assistance information in the Attach Response after the attach procedure.


	KDDI
	The UE gets that information by the configuration

	Qualcomm
	The UE is configured with the slice type (e.g. DCN ID) by the CN. The UE may be reconfigured upon attach. 

The UE is configured by the CN (typically HPLMN) with the Slice identifier (e.g. Tenant ID).

	ZTE
	Same view as QC. 

	NEC
	MDD  is pre-provisioned or absent. Attach Accept message may provide correct MDD for further usage.
UE Additional Information is collected by UE itself, and may be updated by Attach Accept message.

	CATT
	The information used to select CCNF is preconfigured in the UE or received from the network.

But UE can provide some information such as UE location, UE capability, application/service ID, QoS requirement to CCNF in NAS message to assist the CCNF’s NNSF to select a specific NSI. UE is unaware of the NSI.



Email convenor’s summary:
There are common agreements for the UE-provided slice selection assistance info during the attach (e.g. Slice Type ~ DCN-ID) to be pre-configured.  For the subsequent NAS signalling, the UE-provided slice selection assistance info could be provided by the network (e.g. Temporary ID or Service Type).  

Qn-3: How the UE conveys the UE-provided assistance information to the network (e.g. over NG1 or NG2 or both) to support NSI selection?  
Companies are invited to provide their opinions in the table below.
	Company name
	Comments

	CMCC
	Both.

	NTT DOCOMO
	· Temporary UE identity: Similar to GUTI in EPS, this identity will be sent to the CN via the RAN. The RAN derives the address of CP function/common CP function in the CN from the RRC parameters carrying the Temporary UE identity.
· DCN-ID: Similar to eDecor, if the UE does not have Temporary UE identity, the DCN-ID will be sent to the CN via the RAN. The RAN determines the CP function/common CP function in the CN to communicate by looking at the RRC parameters carrying the DCN-ID. 
· Service Type and DNN: These two parameters are sent to the CN via the NG1 interface. They are only used in the CN and not in the RAN. 

	Huawei
	In initial attach, the UE provides the assistance information to the network over NG1 or NG2.

	KDDI
	Over NG1

	Qualcomm
	UE conveys the information in NAS signalling to the CCNF over NG1.

	ZTE
	NG1

	NEC
	UE conveys assistance information directly to AN over Radio interface (RRC). AN forwards this information to the Default CCNF or to the Serving CCNF. 

	CATT
	The UE provided slice selection assistance information is provided to CCNF through NAS message (i.e. over NG1 interface).



Email convenor’s summary:
There is common consensus that, the UE-provided slice selection assistance info to be provided over NG1. No consensus over the NG2. 

Qn-4: What are the necessary or optional Network-provided assistance information required to support NSI selection (please provide clarifications (e.g. definitions) on the proposed assistance information and the justifications that why such info are necessary or optional)?  And, how does the network (e.g. CN and/or AN) leverage such information in order to support NSI selection?
Companies are invited to provide their opinions in the table below.

	Company name
	Comments

	CMCC
	The Network-provided assistance information may include UE’s subscriber information and policy. 
If the UE attaches without slice instance ID, the NSSF will check the network-provided information (e.g., subscriber information or network policy ) and respond the UE with a default  or specific slice instance ID.

	NTT DOCOMO
	Please kindly look at DCM’s answers to Qn-1 and Qn-2. In our answers, we indicate what parameters are mandatory and optional

	Huawei
	Based on Qn-5, we assume that the “network-provided assistance information” in the question refers to the information stored in the network for NSI selection. 
The network can perform slice selection considering the instantiated network slices and the service type(s) associated with each network slice.  The SSF can access the information.  
The network also performs NSI selection based on the UE subscription information stored in the network.

	Qualcomm
	RAN uses preconfigured information together with NSSAI provided by UE. If the information provided by UE does not match preconfigured information in RAN, RAN selects a default slice and CCNF. 

NOTE: at present the NSSAI provided by the UE cannot be verified by the RAN, i.e. whether the UE is allowed to use such information or whether the UE maliciously uses an incorrect value. 

The CN also uses subscription information to select the NSI and possibly to reselect a more appropriate CCNF.

	ZTE
	The network should have been pre-configured with the NSSAI which is used to verify the UE-provided slice assistant info.  However, if UE does not provide any assistant info, the network can refer to the subscriber repository for network-provided assistant info for slice selection.   If such case, the network shall return the assistant info to the UE for the subsequent NAS signalling request. 

	NEC
	3GPP Network Capability and UE Network Capability should be matched to each other by the CCNF, as part of Slice Selection process during Attachment. 
Along with MDD, the following UE Additional information should be provided to CCNF for Slice Selection, during Attachment Procedure: UE Subscription, UE Network Capability, UE Service Capability. 
For example, UE Subscription: “APN=internet” will be enough to dedicate specific Slice, while all other parameters, including MDD, might be empty.

	CATT
	Network provided assistance information includes UE subscription information and operator’s policy (for example, QoS policy). CCNF’s NNSF comprehensively considers UE provided and Network provided information and selects NSI(s). 
NSI selection can be triggered by UE or network.



Email convenor’s summary:
No common consensus on the network-provided slice assistance info. 

Qn-5: How the Network coordinates the handling of its assistance information with the UE-provided assistance information? 
Companies are invited to provide their opinions in the table below.
	Company name
	Comments

	NTT DOCOMO
	The question is unclear. What exactly the NW should coordinate, once it receives UE-provided assistance information.

	Huawei
	The SSF selects a NSI by matching the instantiated slice information and the assistant information provided by UE and based on subscription of the UE.

	Qualcomm
	No need for coordination.

	ZTE
	See answer for Qn-4 above. 

	CATT
	All information including UE provided and Network provided should be taken into consideration when selecting a specific NSI.



Email convenor’s summary:
No common consensus. 

Qn-6: Should the UE-provided and/or Network-provided assistance information be kept in UE’s context in the UE/AN/CN? If so, why? 
Companies are invited to provide their opinions in the table below.
	Company name
	Comments

	CMCC
	The Slice Instance ID may be kept in the context in the CN . The reason is that the Common NFs between different slice instances may use Slice Instance ID or other parameters to help select the dedicated NFs in one specific instance.

	NTT DOCOMO
	Not all UE-provided/NW-provided should be stored at all places, i.e. at the UE, the RAN and the CN.
“Temporary UE Identity”, “DCN-ID”, “Service Type” and “DNN” should be stored as a UE’s context at the UE and in the CN. 

	Huawei
	The UE provided assistance information can be stored in the UE. The CN may keep the assistance information if they are required in the CN by subsequent procedures.  
The UE subscription is part of UE’s context kept in CN.
The instantiated network slices resides in the CN.  The information is accessable by the SSF, but this is not UE’s context.

	KDDI
	AN(RAN) uses that information in order to select the common control plane. After that, AN and CN do not need to store it.

	Qualcomm
	NSSAI are configured and stored in the UE. 

RAN uses them to select the CCNF, but does not need to store the information. Further signalling routing for the UE is based on UE temporary ID provided by CCNF (e.g. similar to GUTI).

CN stores only the subscriber information and the information on the active NSIs, in order to possibly trigger a CCNF relocation if the UE requests connectivity to an NSI that cannot be supported by the serving CCNF, and in order to route UE to NSI signalling.

	ZTE
	Once the UE is successfully attach, CN needs to keep the accepted UE’s NSI(s) for the subsequent NAS signalling.   

	NEC
	No. Assistance information is exchanged only for Attachment Procedures for slice selection. 

	CATT
	Some information should be stored in UE/CN. E.g DCN ID/usage type, UE temporary ID are stored in UE and CN.
UE provided and network provided slice selection assistance information is not stored in AN.



Email convenor’s summary:
No common consensus. 

Qn-7: In what scenario, the UE-provided or Network-provided assistance information could be changed?  If so, what will happen?
Companies are invited to provide their opinions in the table below.
	Company name
	Comments

	CMCC
	When the UE would like to access  another network slice instance, the subscriber data could be changed. Then the UE’s configuration could be updated 1)through the network triggered update procedure ,2)after the UE’s attach or service procedure failed, the network would feedback the new slice instance ID to the UE .

	NTT DOCOMO
	All parameters (“Temporary UE Identity”, “DCN-ID”, “Service Type” and “DNN”) can be changed during roaming (UE attaching a different PLMN) or even when the CN would like to update these parameters according to operator’s policy. 

	Huawei
	The UE provided assistance information can be changed if the UE set up a new session that is provided by another slice.  
The network provided assistance information can change if the network slices are reconfigured by the operator (e.g. new slices are added/removed, new services may be added/removed to existing slices).  
The UE subscription may also changing due to business reasons.

	Qualcomm
	After successful attach the part of the NSSAI stored in the UE can be modified by the CN (e.g. slice type or DCN ID).

	ZTE 
	The network provided assistance information can change if the network slices are reconfigured by the operator (e.g. new slices are added/removed, new services may be added/removed to existing slices).  
The UE subscription may also changing due to business reasons.

	NEC
	Any changes in assistance information, which lead to Slice reselection – should initiate re-attachment. Re-attachment proceeds without session continuity.

	CATT
	The scenarios trigger the change of the UE/NW provided assistance information are as follows: the change of UE configuration, service requirement, UE subscription, network environment or network policy.
The change of UE/NW provided assistance information may further lead to the reselection of NSI or CCNF.



Email convenor’s summary:
No common consensus for the particular scenario. 

3	Summary and Proposal
Based on the consensus that were collected from the questions above.  It is proposed to add the following proposed interim agreements to clause 8.2. 
***** Start of changes *****
x. UE may be pre-configured with Slice type (~ DCN ID) and/or Service Type assistance info to support slice selection during the UE attach.
x+1. 	For the subsequent NAS signalling, the UE-provided slice selection assistance info could be provided by the network (e.g. Temporary ID or Service Type).  
x+2.	UE-provided its pre-configured  slice selection assistance info to the NextGen Core over NG1. 
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