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1	Introduction
This email discussion is to try to make more convergences on the topic “RAN support for NS selection”, which is related to the Question 1) and 4) in NS_WT_#1.
	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 topic “RAN support for NS selection” depends on the role of RAN in slice instance selection, i.e. whether CN performs slice instance selection with RAN assistance or RAN performs slice instance selection by itself. In last round email discussion before SA2 116#, answers to this question seems still open. In this discussion we will start from this basic question.
Note: the NSSF (Network Slice Selection Function) in this paper refers to the NF responsible for slice selection. It may be a standalone NF or collocated with other RAN/CN NFs. “NS selection” refers to selection of network slice instance, which may be performed explicitly by selecting a slice instance or implicitly by selecting a NF within a specific slice. Please clarify your opinions in the following questions.
Qn-1: Does CN or RAN or both perform slice instance selection?
Qn-2.1: In case CN performs slice instance selection, how does RAN discover/select the NSSF to send request to trigger slice instance selection? Does RAN need to provide any assistance information to the NSSF for slice instance selection? If yes, what are the information and how does RAN obtain the information? 
Qn-2.2: In case RAN performs slice instance selection, what information should be considered by RAN to fulfil the selection? Does RAN need to interact with any CN NF to get assistance information (e.g. user subscription) for the selection? If yes, what are the information and how does CN NF obtain the information?
Qn-3: After slice instance selection finished, does RAN need to store any information for routing subsequent NG1/NG2 messages of the selected slice instance? If yes, what are the information and how does RAN obtain the information? If no, how does RAN perform the routing?
QN-4: In case a RAN node cannot support all deployed network slices, before NS selection, does RAN need to provide any slice-related information to the UE via air interface for UE to initiate the NS selection? If yes, what are the information and how does RAN obtain the information? Note: this may be out of scope of SA2.
2.	Discussions 
Qn-1: Does CN or RAN or both perform slice instance selection?
Companies are invited to provide their opinions in the table below.
	Company name
	Comments

	CMCC
	The CN performs the slice instance selection. RAN can provide and/or transfer related assistant parameter(e.g., slice instance ID, service type) for CN selection. 

	CSCO
	For the above, we see two cases:
· For Initial NSI requests (used here to mean requests which result in initial selection of NSIs eg Initial Attach, New PDU Connection Request): We believe that it is sufficient, from a RAN perspective, to have a NF or a set of NFs (SSF in Soln#1, Default CCNFs in Soln#2, Default C-CPF in Soln#3 etc) RAN can forward NG-1 requests which lack sufficient "routing" information. We believe that how CN (re-)organizes NSIs (via configurations in Network Slice Templates) should be left for CN to handle. In other words, the CN should decide which NSI(s) are to be allocated to which UEs. Note, we use the term "routing" information to mean information which indicates to the AN node(s) its NG-2 (or even NG-3 in some cases) speer for a given UE's NG-1 request.
· For Subsequent NSI requests (used here to mean requests which result in routing to an already assigned NSI): In this case, we believe that UE can provide the "routing" information (which it receives from CN during the initial NSI request/response) necessary for RAN (via equivalent of RRC i/f) to find the right NG-2 peer for forwarding the UE's signalling request. CN can then setup the appropriate NG-3 peer points for exchanging data. Note, the case of user data being sent in signalling channels (eg Rel-13 CIoT) is also covered by the above. 

AN may optionally store the aforementioned mapping on a per UE basis provided it stores other aspects relevant to UE context for UEs in RRC_IDLE-equivalent in NR. However, if UE includes this information on RRC-equivalent air i/f towards NR then storage of such information in AN may not be required. The decision should be left to RAN WGs.


	Qualcomm
	The NSSF functionality is partially located in RAN and partially in the CN. 

RAN selects the CN function that supports slices of a certain “type” (e.g. eMBB, IoT, etc.), i.e. selects a CN node that supports a specific network behaviour (similar to how RAN selects an MME based on DCN ID). The CN function is the single point terminating the NG1 signalling for the UE. All NG1 signalling for the UE is routed to the CN function selected by the RAN. 

CN selects a specific network slice instance for the slice type.

	NTT DOCOMO
	First let’s assume that each NW slice has its own entry point, i.e. a CP function located in the NW slice, and this entry point has an interface to the RAN. When the UE sends any NAS messages to the CN via the RAN, there are two aspects to consider for slice instance selection:
1. Determining an appropriate entry point among several NW slices: This usually happens when the UE first attaches to the network (no UE registration in the network). The RAN will check whether the UE has sent any UE provided assistance information (e.g., DCN-ID). 
0. If provided, the RAN will use this information to forward the UE’s message to the entry point of the NW slice that matches with the DCN-ID according to the RAN’s configuration. However, it can happen that this entry point of the NW slice might not be the right one due to an outdate DCN-ID configuration that was configured at the UE. In such case, since there is no UE’s context available yet at this entry point of the NW slice, the NSSF co-located at this entry point of the NW slice will check the UE’s subscription profile whether this UE is allowed to access this NW slice.  
0. If not provided, the RAN will forward this UE’s message to the entry point of a default NW slice, similar like default MME in EPC.  Similarly, the NSSF co-located at this entry point of the default NW slice will check the UE’s subscription profile whether this UE is allowed to access this NW slice.
1. Routing subsequent NAS messages to the entry point of a NW slice: This usually happens when the UE has been registered/attached to the network of a particular PLMN. During the Attach procedure, the UE will be provided by the CN with the temporary UE identity (similar like GUTI in EPC). When the RAN receives any messages from the UE, it forwards this message to the entry point of a particular NW slice by looking at the temporary UE identity, which contains an address of the entry point of a particular NW slice (similar like GUMMEI in EPC). 
In our view, the functionality for the 1st bullet point should be in the CN, whereas the function supporting the 2nd bullet point, this can be located in the RAN.  This is similar to what we have in eDecor.
So, if “slice instance selection” mentioned in this question refers to the 1st bullet point, then this slice instance selection function should be in the CN.

	LG Electronics
	Like existing solutions in TR (including Sol 1.1, 1.2 and 1.3) initial message without sufficient routing information can be forwarded to a default entity (e.g. default common CP or selection function) in the core network. 

	KDDI
	CN should do. Because efficient mobility management, such as, paging procedure, common control plane function is vital. So network slice instance selection should be done after the authentication, and so forth.  

	Nokia
	NSI selection is done in the core. While the core has not firmly assigned the Ue to a NSI, the RAN assigns the Ue to a default CCNF based on some initial routing policies that may be aided by some assistance information (like the MDD). Once the core selects the NSIs the CCNF generates a temporary ID that will let the RAN uniquely route any message to the right CCNF and therefore right NSI(s).

	Ericsson
	Very similar view as NTT DOCOMO, but would like to clarify the terminology as follows.
There can be common CN CP functions supporting one or more NSIs. When the UE sends any NAS messages to the CN via the RAN, there are two aspects to consider for selecting CN CP functions:
1. Determining an appropriate entry point among several CN CP functions: This usually happens when the UE first attaches to the network (no UE registration in the network). The RAN will check whether the UE has sent any UE provided assistance information (e.g., DCN-ID). 
· If provided, the RAN will use this information to forward the UE’s message to the CN CP function that matches with the assistance information according to the RAN’s configuration. However, it can happen that this entry point of the CN CP function might not be the right one due to an outdate assistance information configuration that was configured at the UE. In such case, since there is no UE’s context available yet at this CN CP function, the CN CP function will check the UE’s subscription profile whether this UE is allowed to access.  
· If not provided, the RAN will forward this UE’s message to the entry point of a default CN CP function, similar like default MME in EPC.  Similarly, the CN CP function will check the UE’s subscription profile whether this UE is allowed to access.
2. Routing subsequent NAS messages : This usually happens when the UE has been registered/attached to the network of a particular PLMN. During the Attach procedure, the UE will be provided by the CN with the temporary UE identity (similar like GUTI in EPC). When the RAN receives any messages from the UE, it forwards this message to the entry point of a particular CN CP function by looking at the temporary UE identity, which contains an address of the entry point of a particular CN CP function (similar like GUMMEI in EPC). 
In our view, the functionality for the 1st bullet point should be in the CN, whereas the function supporting the 2nd bullet point, this can be located in the RAN.  This is similar to what we have in eDecor.

	CATT
	CN (i.e. common control network function, CCNF) selects network slice instance based on the information provided by UE and network.
RAN selects the CCNF of the network slice based on UE Usage Type/DCN ID and UE temporary ID. 

	Huawei
	During the initial attach procedure, the CN performs the slice instance selection using the NSSF.  After the initial attach, the RAN can select the appropriate slice using the UE assistance information.  If the UE sends a new session request, the AN can send the request to the MM NF to select the appropriate SM.  If the service is not available on the slice the MM can forward the request to the SSF to make the selection.  

	Intel
	Similar view as expressed by few others that it is part of both RAN and CN. RAN, based on Network Slice Selection  Assistance Information (e.g. DCN-ID or other information) determine appropriate CN CP node to route the initial request message. If Network slice Assistance Information is not provided by the UE then RAN may forward the message to configured default CN CP node. For subsequent request UE provides, RAN with network slice ID allocated by the CN CP node. 

	Samsung
	Our view on this matter is below:
1) initial attach with UE provided assistance information
When the UE provides assistance information (e.g., required service type) to RAN during initial attach, RAN decides a suitable CN CP node for the UE and forwards the message to the CN CP node. Form of the assistance information needs to be decided.
2) initial attach w/o UE provided assistance information
When the UE does not provide any assistance information during initial attach, RAN forwards the message to the default CN CP node which is configured in the RAN.
3) routing subsequent NAS message
After UE registered, RAN uses the information provided by UE i.e., UE’s Temporary ID which has been assigned by the CN CP node to route the message to the CN CP node.
4) CN CP node redirection
Subsequent to 1) or 2), the CP CN node receives the initial attach request. The CP CN node checks the subscription information of the UE. If the CP CN node is not able to serve the subscribed service, then the CP CN node redirect the initial attach message to a appropriate CP CN node. How to find appropriate CP CN node needs to be addressed in the solution.
Basically there are two kinds of routing operation on RAN and on CP CN node. 1), 2), and 3) describe how RAN routes to CP CN based on the information provided by UE. 4) describes how CP CN redirects to appropriate CP CN based on the subscribed service for the UE. Both approaches are performed independently.

	ZTE
	Same view as Nokia – i.e. in the Core.   
Just want to clarify a few point that, enabling the RAN to route to the target DCN or default DCN during the Initial Attach does NOT select any slice instance in the RAN.   Also, Routing Subsequent NAS message to the core is just regular NAS signalling to the target DCN, it is NOT NSI selection because the NSI has already selected. 



Email convenor’s summary:
Note: The “NSI selection” in this paper refers to the NSI selection procedure while the UE haven’t been assigned a NSI for the requested service/session (e.g. during attach request or PDU session setup request). Some companies discussed the routing mechanism of subsequent NG1/NG2 messages after “NSI selection” in this question as well. We will discuss the result in Qn-3.
Summary on NSI selection:
There were different solutions behind the inputs from different companies. 
· Qualcomm mentioned the two-step selection: RAN select CN function based on certain “type” and then the CN function may select network slice instance. Similar two-step selection was implied in answers of several companies (NTT docomo, LG, Nokia, Ericsson, CATT, Intel, Samsung, ZTE, etc), but different terms/procedures were described in their inputs. e.g. the selected default CP NF may perform NSI selection/redirection or access control based on different information.
· In the inputs from other companies (CMCC, Huawei, KDDI, etc), no such two-step selection was mentioned.
· Cisco’s input covered both of two-step or one-step solutions.
Though different details were mentioned in the above feedbacks, it seems all agree that the NSI serving the UE is finally decided by CN, in spite of whether the RAN select a default slice/CP NF firstly or not.


Proposal: The network slice instance(s) serving a UE are finally decided by CN not RAN.

Qn-2.1: In case CN performs slice instance selection, how does RAN discover/select the NSSF to send request to trigger slice instance selection? Does RAN need to provide any assistance information to the NSSF for slice instance selection? If yes, what are the information and how does RAN obtain the information?  
Companies are invited to provide their opinions in the table below.
	Company name
	Comments

	CMCC
	The RAN may be configured with some information (like GUMMEI for selecting MME) to discover the NSSF. RAN could forward the UE’s assistance information to the NSSF and RAN may provide e.g., location information to the NSSF for slice instance selection.  

	CSCO
	(As indicated in response to Qn-1) We believe that it is sufficient, from a RAN perspective, to have a NF or a set of NFs (SSF in Soln#1, Default CCNFs in Soln#2, Default C-CPF in Soln#3 etc) RAN can forward NG-1 requests which lack sufficient "routing" information. We use the term "routing" information to mean the information which indicates to AN node(s) its NG-2 (or even NG-3 in some cases) speer for a given UE's NG-1 request. We expect RAN to be made aware of this information via the following means:
· Via OA&M configuration (to be used eg @ startup of RAN nodes)
· Dynamically updated by "Default" NSSF(s). Two cases can be envisioned here:
· (a) New NSSF starts. Akin to S1 SETUP REQUEST, the new NSSF can inform the RAN nodes as to whether it is acting as a "Default" NSSF or not.
· (b) Changes to existing NSSF. If an existing NSSF wishes to change its role (eg from not being Default NSSF to Default NSSF), then it can inform the RAN nodes accordingly.

For Initial NSI requests (see Qn-1), RAN may provide additional qualifiers to the CN such as 
- RAT-type (eg if UE is using NR, or EUTRA etc)
- RAN's support for Dual Connectivity (eg if RAN can support LAA, LWA etc for this UE)

	Qualcomm
	Once the RAN has selected the CN function that supports the requested “slice type”, the CN function performs NSI selection. 

We see no need for RAN to “select an NSSF”. RAN selects the CN function to support the NSI(s). UE provides information to RAN (in AS) and to CN (in NAS). The functionality in RAN is independent of the functionality in CN in terms of NSI selection, and the two do not need to exchange information (i.e. the RAN does not need to provide assistance information to the CN).

NSSF for an NSI corresponding to a “slice type” is located in the CN function the RAN has selected for the “slice type”. RAN does not need to discover or select a separate NSSF. The NSI selection is done by the NSSF in the CN function based on information provided by the UE, subscription information and local policies/configuration information in the CN function.

	NTT DOCOMO
	We assume that the CP function that is considered to be an entry point of the NW slice has the NSSF co-located, and this CP function is responsible for handling NAS signalling. Hence, the RAN has to discover or select this CP function, but not need to discover or select the NSSF. The RAN discovers this CP function by using a NAS node selection function available at the RAN. The RAN does not need to provide extra assistance information to the NSSF for slice instance selection, but just forward the NAS signalling that was originally sent by the UE to this CP function in the CN that is handling NAS signalling. In the NAS signalling message sent by the UE, it is assumed that the UE will provide assistance information for NSI selection, e.g., DCN-ID, DNN and (optionally) the Service Type. 

	LG Electronics
	If there is a “default” entity for selection or endpoint to NG1 and/or NG2 signalling, RAN can directly forward the message without sufficient information to those default entity. UE may include assistance information (e.g. Service Type, DCN ID or MDD) for the selection function to decide suitable dedicated network slice instance. This assistance information may be transparent to AN or visible to AN. RAN may additionally include some information (e.g. RAN ID, RAN capabilities, RAT type) for further use.

	KDDI
	The RAN does not need to discover/select the NSSF. The common control plane function should do, or it includes the function of the NSSF.

	Nokia
	The RAN just applies a limited set of routing policies (based on MDD) when the TEMP ID is missing. Thereafter TEMP Id based routing applies.

	Ericsson
	RAN selects CN CP function according to answer to Q1. 
The RAN does not need to provide extra assistance information to the CN CP function, but just forward the NAS signalling that was originally sent by the UE to this CP function in the CN that is handling NAS signalling. 

	CATT
	NSSF is located in CCNF. Only CCNF needs to be selected by RAN.
UE provides slice selection assistance information to CCNF via RAN node to select CN slice instance.


	Huawei
	During the initial attachment procedure, RAN provides the NSSF the information included in the UE’s Attach Request.

	Intel
	Is this question specifically asking if NSSF is part of default CN CP function? RAN should forward the network slice selection assistance information received from the UE to NSSF (may be separate functional entity or collocated with other CN CP functions). When RAN receives AS message without assistance Information, it will select default CN CP node based on network topology, which should be same with how RAN initially selects MME with LTE’s design today.

	Samsung
	Samsung has same opinion with Intel. 

	ZTE
	The RAN is either pre-configured with a set of routing policy or DNS look to interpret UE-provided Assistance Info (e.g. MDD) to direct the UE’s attachment request towards the target/default DCN. 



Email convenor’s summary:
No common understanding achieved.
· Some companies(Qualcomm, NTT docomo, Ericsson, CATT, Huawei, intel, Samsung, ZTE) think RAN need not provide any additional information (only forward those information from UE) to the CN for NSI selection.
· Some companies(CMCC, Cisco, LG) think RAN may provide some information(RAN type, RAN ID etc) to the CN for NSI selection. 
· It seems KDDI and Nokia understand the question in another way and therefore no direct answer was provided. 
· Cisco and ZTE also mentioned that the “routing” information in RAN can be obtained via OA&M, pre-configuration or some update procedures.

Proposal: None

Qn-2.2: In case RAN performs slice instance selection, what information should be considered by RAN to fulfil the selection? Does RAN need to interact with any CN NF to get assistance information (e.g. user subscription) for the selection? If yes, what are the information and how does CN NF obtain the information?  
Companies are invited to provide their opinions in the table below.
	Company name
	Comments

	CMCC
	Please see the answer in Qn-1.
[quoted from Qn-1]
The CN performs the slice instance selection……..

	CSCO
	Please see our response to Qn-2.1.
[quoted form Qn-2.1]
….We believe that it is sufficient, from a RAN perspective, to have a NF or a set of NFs (SSF in Soln#1, Default CCNFs in Soln#2, Default C-CPF in Soln#3 etc) RAN can forward NG-1 requests which lack sufficient "routing" information….

	Qualcomm
	RAN does not perform NSI selection, see previous answers.

	NTT DOCOMO
	 This question does not imply to us, since we assume that the slice instance selection is performed in the CN and not in the RAN. See previous NTT DOCOMO’s answers.

	LG Electronics
	Please see the answers above.
[quoted from Qn-1]
Like existing solutions in TR (including Sol 1.1, 1.2 and 1.3) initial message without sufficient routing information can be forwarded to a default entity (e.g. default common CP or selection function) in the core network.

	KDDI
	We don’t agree that RAN discovers/selects the NSSF, as answered Qn-1.

	NOKIA
	NSI is not selected in RAN

	Ericsson
	Please see the answers above.

	CATT
	Please see the answers above.

	Huawei
	Refer to the answer to Qn-1.

	Intel
	Please see the answers above.

	Samsung
	Please see the answers above.

	ZTE
	Agree with both KDDI and Nokia




Email convenor’s summary:
According to the inputs of this question and Qn-1/Qn-2.1, there is no company support that “NSI should be selected by RAN”.
Proposal: (included in proposal of Qn-1).

Qn-3: After slice instance selection finished, does RAN need to store any information for routing subsequent NG1/NG2 messages of the selected slice instance? If yes, what are the information and how does RAN obtain the information? If no, how does RAN perform the routing?  
Companies are invited to provide their opinions in the table below.
	Company name
	Comments

	CMCC
	Yes. The RAN should store the mapping list between slice instance ID and corresponding CP NF ID or address to realize the routing of subsequent NG1/NG2 message, which could realize the CN slice instance isolation. The RAN obtains the mapping list from the NSSF in the CN.

	CSCO
	Please see our response to Qn-1.[quoted from QN-1]

· For Subsequent NSI requests (used here to mean requests which result in routing to an already assigned NSI): In this case, we believe that UE can provide the "routing" information (which it receives from CN during the initial NSI request/response) necessary for RAN (via equivalent of RRC i/f) to find the right NG-2 peer for forwarding the UE's signalling request. CN can then setup the appropriate NG-3 peer points for exchanging data. Note, the case of user data being sent in signalling channels (eg Rel-13 CIoT) is also covered by the above. 

AN may optionally store the aforementioned mapping on a per UE basis provided it stores other aspects relevant to UE context for UEs in RRC_IDLE-equivalent in NR. However, if UE includes this information on RRC-equivalent air i/f towards NR then storage of such information in AN may not be required. The decision should be left to RAN WGs.

	Qualcomm
	When the UE “attaches” to the CN function selected by the RAN for the slice type, the UE is authenticated and is provided a Temporary ID (similarly to the way an MME provides the UE with a GUTI). When an NSI instance is selected and established for the UE, some form of idenitifier for the NSI is used (this may be an NSI ID or the identifier the UE has provided to the CN function to perform NSI selection). 

If UE to NSI signalling is routed always through a common CN function, RAN only needs to be capable of routing UE NAS signalling to the appropriate common CN function based on the Temporary ID provided by the UE to the RAN when sending NAS signalling. In addition, for signalling to the NSI (e.g. session management), the UE includes the identifier of the specific NSI (see above), so that the CN function can forward the signalling to the correct NSI.

If we need to allow routing of UE to NSI signalling (e.g. SM signalling) directly to the NSI, then an NSI-specific temporary ID needs to be allocated by the NSI to the UE and used by the UE when sending signalling to the NSI. The RAN will use the NSI-specific temporary ID to route the UE signalling to the NSI. In this case, only SM signalling can be routed from the UE to the NSI directly, all MM signalling is routed to the common CN function.


	NTT DOCOMO
	No, the RAN does not need to store anything, once the slice instance selection is finished. 

	LG Electronics
	Once the slice instance is selected, a Temporary UE ID (similar to GUTI) would be assigned, which consists of UE identifier and Core network identifier. This Temporary ID or shortened version of the ID (like S-TMSI) would be included in subsequent message for the routing purpose. So RAN does not have to store any additional information for routing purpose.

	KDDI
	No. The common control plane function should establish NG2 to UEs. RAN does not need to send any NG2 message to selected network slice instance. Only the information related to user data routing or any other user data treatments should be stored in RAN.

	Nokia
	The RAN does not need to store anything. The Temporary ID based routing is doen according to some routing tables in the RAN.

	Ericsson
	No, the RAN does not need to store anything, once the selection is finished.

	CATT
	Agree with Ericsson and Nokia.

	Huawei
	The RAN obtains the MM Identifier from the UE.  The MM NAS messages are sent over NG1. No assistance information needs to be stored in RAN.

	Intel
	If NSSF is not part of RAN, then it does not need to store anything. RAN only keeps information, as mentioned in answer to Q1 on how to select appropriate CN CP node based on Network slice selection assistance information provided by the UE. 

	Samsung
	[bookmark: _GoBack]RAN does not have to store any additional information for routing to appropriate CN CP node. In order to route signalling from the UE to the NSI (e.g, for Session management), the UE includes some of identifier for the NSI in NAS message, and then CN CP node forwards the signalling to the NSI.

	ZTE
	RAN does not need to store anything specific on the NSI selection.   The Temporary ID based routing is similar to today MME routing is done in the RAN.




Email convenor’s summary:
· Most companies think that no information needs to be stored in RAN for subsequent NG1/NG2 message routing. The RAN will route the subsequent NG1/NG2 messages to CN based on some IDs provided by UE. 
· CMCC thinks RAN should store the mapping list between slice instance ID and corresponding CP NF ID or address to realize the routing of subsequent NG1/NG2 message.
· Cisco thinks that the routing information may be stored in RAN. However if UE provides the information, then RAN need not store that. This should be decided by RAN WG.

Proposal: If UE obtained an identifier that can identify the entry point of CN, it may provide it to RAN in subsequent NG1/NG2 messages for routing of these messages from RAN to CN.

Qn-4: In case a RAN node cannot support all deployed network slices, before NS selection, does RAN need to provide any slice-related information to the UE via air interface for UE to initiate the NS selection? If yes, what are the information and how does RAN obtain the information? Note: this may be out of scope of SA2.  
Companies are invited to provide their opinions in the table below.
	Company name
	Comments

	CMCC
	Whether RAN could provide slice instance ID list supported or served by RAN to the UE should depend on RAN discussion.

	CSCO
	In general, we believe that whether or not a UE is receiving service(s) via NSIs or not should remain as opaque to the UE as possible. 

With that said, we under the question to mean, "In case a RAN node can't support all deployed Network Slice Instances in the Core Network, …". In which case, we understand that there are two possibilities:
1. Case where AN node(s) are unable to provide the "routing function" required to route the request for all NSIs 
2. Case where AN node(s) are unable to provide the "routing function" required to route the request to some NSIs

For /1/:  This would mean that the given AN is not capable of supporting Network Slicing feature at all. In such scenarios, any NG-1 request re-routing, if done, must be contained within the CN itself. Input from RAN WG would be required to see whether this is feasible (due to NG-2/3 association logic).

For /2/: If a solution is based on the general principles inline w/ our response in Qn-1 (and Qn-2.1), then such a case can't occur. 

	Qualcomm
	If we assume that a specific RAN cannot support all deployed network slices, it would be beneficial to enable a UE to select the RAN to attach too considering also the slice support by the RAN. This impacts the networks selection process, and the UE will perform network selection (i.e. PLMN selection plus RAT selection) based on the information available wrt slice support. Specifically: 
· Upon power-up, the UE selects an initial network (PLMN + RAT combination) to camp on based (among other aspects) on the requires network slices;
· Upon service initiation/termination, the UE may re-assess whether a new network (PLMN + RAT combination) needs to be selected based on the slice support (e.g. the new service corresponds to a slice not supported by the current RAN), considering of course impact to ongoing services and possible priorities between services.
Whether the UE discovers the slices supported by a RAN via broadcast information, via configuration information in the UE, or via some other dynamic mechanism where the UE discovers the slices supported by the visited RAN is FFS and would need to be studied. 
NOTE: Such aspects belong to key issue 17 (de-prioritized). If important to be supported since the beginning, at least these aspects of key issue 17 should be handled with higher priority. Though the details will be defined by CT1, these issues have architectural impacts on network selection, and SA2 needs to define such architectural impacts and define the related requirements for CT1.


	NTT DOCOMO
	Not sure what is the meaning of “RAN cannot support all deployed network slices”. This needs to be clarified before providing answers to the question.
In our case, it is not the RAN to provide slice-related information to the UE. When the UE first attaches to the network, it will be informed by the CN via the RAN for which the NW slice that the UE has subscription. Precisely, the CN will provide the temporary UE identity, DCN-ID, DNN and (optionally) the Service Type.

	LG Electronics
	Similar to DCM’s opinion, whether a RAN can support all deployed slice or not should be clarified first. 

	KDDI
	No. The common control plane function should give this kind of information.

	Nokia
	The question is not understood.

	Ericsson
	If the UE cannot use the network due to functional incompatibility, then it would be useful to avoid selecting the cell. Otherwise, the decision to allow the UE should be handled via UE and CN signalling.

	CATT
	We think it is a corner case that RAN node cannot support all deployed network slices.

	Huawei
	The RAN may provide the network slice types to the UE, but  this is up to discussion in RAN WG.

	Intel
	This is something that SA2 may need to discuss with RAN if information about slice types supported can be provided in system information broadcast. This will allow UE to select appropriate cell. 

	Samsung
	Similar opinion to Intel. A UE selects appropriate cell based on the system information (e.g., indicating supported slice type) broadcasted by RAN.

	ZTE
	It is not clear what kind of network deployment scenario for this question, please clarify.  



Email convenor’s summary:
Different companies have different opinions on this question:
· Question is not clear or not available: NTT Docomo, Cisco, LG, Nokia, CATT, ZTE.
· Depends on discussion in RAN: CMCC, Huawei, Cisco, intel, Samsung.
· KDDI think there should be not necessary for the assistance information in RAN, while Ericsson thinks it would be useful. Qualcomm indicates that this is related to KI 17, which was de-prioritized.
We did not get common understanding on both the question and the answer.
Proposal: None
3	Summary and Proposal

It proposed to add the following sentences to interim agreements on network slicing solution:

[bookmark: OLE_LINK19][bookmark: OLE_LINK20]***** BEGIN 1st CHANGE *****

[bookmark: _Toc458158515]8.2	Interim Agreements on network slicing solution aspects
The following bullets are the current status of agreements on the network slicing:
1.	The network slice is a complete logical network (providing Telecommunication Services and Network Capabilities) including AN and CN. Whether RAN is sliced is up to RAN WGs to determine.
a)	AN can be common to multiple network slices.
2.	A UE may provide network slice selection assistance information to the network. 
3.	If a network deploys network slicing, then it may use UE provided network slice selection assistance information to select a network slice.
4.	A UE may access multiple slices simultaneously via a single RAN. In such case, those slices may share some control plane functions, e.g. MM.
5. The CN part of network slice instance(s) serving a UE is selected by CN not RAN.
Note: Selecting the network slice instance of CN part may be realized by selecting CN NFs within the network slice instance.
6. If UE obtained an UE temporary ID, it shall provide it to RAN in subsequent RRC messages for routing of these messages from RAN to CN.

***** End of CHANGE *****
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