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1.
Objectives for FS_eNS_Ph3 
1.1
Issue Desciription
The following are the draft objectives for FS_eNS_Ph3. 
1.
Study whether and how to address the following scenario in order to provide service continuity, by improving the network slicing deployments: an existing slice cannot serve the PDU session in current cell (due to OAM reasons) or target cell (due to mobility), or a slice was not allowed due to NSAC, or if the existing slice cannot meet the performance requirements of the applications. System optimisations can be considered if valuable.
2.
Study how networks deployments can be done using existing mechanisms, in order to avoid situations where not all subscribed and requested slices are supported by a single AMF ("Disjoint Network Slices"). If existing mechanisms are concluded to be not sufficient to achieve the scenarios, study whether and how additional mechanisms can resolve the analysed gap

3.
Study whether and how to initiate a registration for a rejected S-NSSAI that was rejected in a first TA of the RA but may be available in another TA of the RA.

4.
Study whether and how to support the stage one Rel-18 EASNS requirements related to roaming specified in TS 22.261 clause 6.1.2.1
5.
Study whether and how to enhance the network control of the UE behaviour in registering and deregistering with network slices and establishing/releasing PDU sessions
6.
Study whether and how to allow the AMF to be provisioned with TA topology information in a more optimal way (e.g. by using a control plane approach similarly to gathering the S-NSSAI support per TA)

7.
Study whether existing network slice priority mechanisms (i.e. URSP, RFSP) are sufficient to address all scenarios, and if additional mechanisms or optimizations on provisioning of the network slice priority would be valuable, e.g. for service continuity decisions or Allowed NSSAI decisions8.
Study deployment considerations for optimising the temporary deployment of services in an area, and how existing mechanisms including network slicing can help support such scenarios (e.g. the service supported by a network slice may have a limited lifetime) , especially focusing on issues related to network slice termination. If existing mechanisms are concluded to be not sufficient to achieve the scenarios, study whether and how additional mechanisms can resolve the analysed gap.

9
Study deployment considerations when a service provided by existing network slices has a Service Area that does not overlap with the already deployed Tracking Areas, and how existing mechanisms including network slicing can help support such scenarios. If existing mechanisms are concluded to be not sufficient to achieve the scenarios, study whether and how additional mechanisms can resolve the analysed gap.

10.
Study whether and how to enhance the paging procedure taking the slice information into account in order to ensure that the UE can provide proper Requested S-NSSAI in the Paging Response to the RAN node so the RAN node can enforce proper admission control for the slice.


12. Study whether and how to support AMF re-allocation due to new S-NSSAI requested by the UE in connected state. (to be confirmed whether it is necessary) 

13.
Study whether and how to enhance support of networks with multiple NSACFs covering different service areas, and enhance Network Slice Admission Control for roaming scenarios.

Editor’s Note: objective 11 can be added after SA1 requirement is agreed.

Editor’s Note: objective 14 can be added if SA2 agree that this objective cannot be defined in Rel-17. 
1.2
Companies View
Question 1): should objective 1(Service continuity) be included in the FS_eNS_Ph3?
	Company Name 
	Company View
(Yes/No)
	Notes(Justifications)

	ZTE
	YES
	The system needs to provide mechanism to support service continuity when network slice used by the PDU session becomes unusable due to different reasons.

	Deutsche Telekom
	No
	At this time, we do not see the value of this feature. Defer to the future.

	Samsung
	Yes
	We believe in the need of network determining that the UE traffic flow is better served by a different slice for the new PDU session which is yet to be established or the ongoing PDU session

	NEC
	Yes


	Needed to support sevice continuity.

	China Mobile
	Yes
	It’s important to optimize network slice for service continueity

	Huawei
	NO
	The scenarios described are the result of specific network deployments. If these scenarios are an issue, they can be resolved by modifying the network deployment without requiring any change to the specifications. The objective can be kept if documenting network deployment is the target, in which case TUs can be reduced to ~1/~0,25.

If the objective is rather for communication to the UE (e.g. early warning), then this should be explicitly described, to scope the work properly.

	MediaTek 
	No
	"Slice not allowed due to NSAC" and "the existing slice cannot meet the performance requirements" are not related to service continueity

	AT&T
	Yes
	

	LGE
	Yes
	To support RAN3 work and also need to support following new SA1 requirement (EASNS)

When a UE moves out of the service area of a network slice for an active application, the 5G system shall be able to minimize impact on the active applications (e.g., providing early notification).

	NTT DOCOMO
	Yes
	Due to a a network slice maintenance in a due time, reallocating of UEs and their ongoing PDU Sessions to an alternate network slice might be needed. 

	CATT
	Yes
	To improve user experience, it is valuable to study service continuity.

	China Telecom
	Yes
	It could improve user experience when small slice is deployed.

	Lenovo
	Conditional YES
	We do not agree with all use cases. The NSAC use case for service continuity should be solved in Re-17 (the NSAC is applied only to new slice registrations or new PDU Sessions). 

We agree with the mobility use cases. However, a clearly statement is needed that by changing the network slice for an App, the App is served by a new PDU Session, i.e. the existing PDU Session is bound to a slice and cannot be remapped to another slice as the Rel-15 principle is broken.

	Ericsson
	No?
	If there is a need to fully maintain service continuity, then the slice to be used should be defined to be available in the whole network, avoid using NSAC and use a slice appropriate for the service from the beginning. 

If study is to be done then it will consume a lot of TUs as the impact are potentially throughout the whole 5GS.

	Nokia
	Neutral
	We see this was started from RAN in rel-17. We see this will potentially open a discussion on whether there is a requirement for this. Maybe the right thing to do is to do anything in this topic if the groups like SA5 and RAN3 say that they do need SA2 to work on this (especially the mobility issue seems to be driven by radio issues?)

We do not see a valid argument that a fallback is needed die to NSAC.

	Apple
	Yes
	Service continuity should be studied: in a situation when the UE has a PDU Session and the UE faces a challenge (e.g. performance), then solutions must be developed to continue the service. 

However, the NSAC aspects are unclear, i.e. how NSAC interacts with service continuity, hence we propose to remove “slice was not allowed due to NSAC”.

	OPPO
	Yes
	Service continuity should be studied: in a situation when the UE has a PDU Session and the UE faces a challenge (e.g. performance), then solutions must be developed to continue the service. 

However, the NSAC aspects are unclear, i.e. how NSAC interacts with service continuity, hence we propose to remove “slice was not allowed due to NSAC”.

	Convida Wireless
	Yes
	We think that it should be included, however we would like to see “or a slice was not allowed due to NSAC” removed from this objective.  The rest of objective deals with the case where the UE has an established PDU Session and the UE encouters a situation where something needs to chang in order to continue the service (i.e. move to another slice).  However, “or a slice was not allowed due to NSAC” deals with the case where registration or PDU Session Estbalsihment was not allowed.

	Orange
	No
	Service continuity across slices goes against the purpose of slicing.

	InterDigital Inc.
	Yes
	At the very least, the study should conduct the gap analysis part of SA1 objectives, to esure service continuity beyond deployment considerations.

	Vodafone
	No
	Defer to the future.

	DISH Network
	Yes
	Study certain level of solution will be helpful

	Qualcomm
	NO
	We’re still unclear where the requirement for slice remapping comes from, since the “service continuity” mentioned here can be achieved only by moving an app from one slice to another. This seems to have profound implication on CN, unless the app is moved to a completely separate PDU session. We believe this needs to be scoped and defined better.

We’re concerned it seems to imply there are issues with NSAC: an NSAC rejection is not a cause of lack of service continuity: the service is not available due to quota, period. As such, “slice remapping” due to NSAC rejection shall not be in scope.

	T-Mobile USA
	No
	At this time, we do not see the value of this feature. Defer to the future.


Question 2): should objective 2(Disjoint networks) be included in the FS_eNS_Ph3?
	Company Name 
	Company View
(Yes/No)
	Notes(Justifications)

	ZTE
	NO
	Low priority due to TU restriction

	Deutsche Telekom
	No
	At this time, we do not see the value of this feature. Defer to the future.

	Samsung
	Yes
	It will be good if UE is able to get all the needed slices from the network. So in our view it is worth to study 

	NEC
	Yes
	It is clear from SA1 requiements that control plane (i.e. AMF) resource separation/isolation between network slices for improved 5G security is required.

	China Mobile
	No
	The problem has been solved by introducing NSSRG I think.

	Huawei
	NO
	The specifications describe an obvious solution to this situation: make one of the AMF network slice instances support the missing slice(s) to be provided to the subscriber. This is a deployment issue, that is resolved by (obvious) proper deployment.

In that case, there is not even a need to document the appropriate network deployment, as the solution is obvious.

If the objective is rather for communication of such "disjoint network slices" to the UE, this should be spelt out. However, this has been proposed before (Rel-16/17) and rejected.

	MediaTek
	No
	Based on the NOTE 2 in clause 5.15.1 in TS 23.501, " it is assumed that in any (home or visited) PLMN it is always possible to select an AMF that can serve any combination of S-NSSAIs that will be provided as an Allowed NSSAI.",the operator should consider how to deploy the network slices that can be served by a single AMF as much as possible

	AT&T
	No
	

	LGE
	No
	Rel-17 mechanism can cover this scenario.

	CATT
	No
	The current mechanism can support the scenario. The drawback is that the signalling cost is high because the UE has to trigger Registration procedure frequently.

But this drawback can be avoided by deployment improvement. So it is better to make clear whether there are requirements from operators firstly.

	China Telecom
	No
	Low priority

	Lenovo
	NO
	If the network allows network slices to be part of the same NSSRG group, then the operator should deploy/configure the network to be able to serve those slices simultaneously.  

In addition, AMF reallocation can be used to direct the UE to a "dedicated" AMF which serves the requested slice(s).  Therefore, we don't see urgent requirement to work on this scenarios in Rel-18.

	Ericsson
	YES?
	This has been discussed in previous studies and there are means to enable the functionality already, but ok to study, if wanted as the impact should be limited i.e. making it more explicit what is already possible.

	Nokia
	NO
	We see no urgent need to progress this in this release also because the basic cases of AMFs dedicated to some slices is supported today by reallocation and the connected mode reallocation should further solve this.

If this is added, there must not be impact on the RAN to "coordinate" among independent AMFs serving the UE at the same time (if serving a UE from 2 AMFs is in  scope).

	Apple
	No
	We see no urgency to include this in R18 since we don’t see the use case for Disjoint Network Slices (at least not yet).

	OPPO
	No
	We see no urgency to include this in R18 since we don’t see the use case for Disjoint Network Slices (at least not yet).

	Convida Wireless
	Yes
	We would like to study this at least achieve agreement on what scenarios can be supported, can not be supported and which scenarios operators care to support.  For example, should the system support the case where the 2 is allowed to simultaneously register with slices A and B, but slices A and B can not be served by the same AMF? 

	Orange
	No
	Issue already addressed in Rel-17 with NSSRG.

	InterDigital Inc.
	Yes
	Although relloaction could be used to mitigate the problem of disjoint networks, it is not clear whether it solves the whole problem, and therefore a study should be made to address potential gap.

	Vodafone
	No
	Any new mechanism to be deferred to the future.

	DISH Network
	No
	This will be a rare case

	Qualcomm
	NO
	We shall all assume that an operator which is deploying multiple network slices would want those network slices (meant for specific types of services, etc.), and any combination of slices that may be used simultaneously, to be always available. Given this assumption and assuming no major redesign of current 5GS architecture, it is clear that an operator would always choose to deploy AMFs that support all slices that are meant to be used simultaneously. This is easily solved by deployment, and an operator would not choose to restrict their own service availability. We do not see a self-restricted availability of simultaneous slices as a real scenario, and hence no solution is needed. 

No scenario where an operator self restricts itself for simultaneous network slices offerings should be considered.



	T-Mobile USA
	No
	At this time, we do not see the value of this feature. Defer to the future.


Question 3): should objective 3(TAI slice support of rejected slice in RA) be included in the FS_eNS_Ph3?
	Company Name 
	Company View
(Yes/No)
	Notes(Justifications)

	ZTE
	NO
	Low priority due to TU restriction

	Deutsche Telekom
	No
	

	Samsung
	Yes
	

	NEC
	Yes


	This ojective is needed in order to support a valid network slice deployment, i.e. homogenious network slice support per TA but not per PLMN.

Also, NEC belives the wording of this objective points to a solution. We suggests it is reworded as below:

“Study whether and how to initiate a registration for a network slice that was not available  in a first TA of the RA but may be available in another TA of the RA”

	China Mobile
	Yes
	

	Huawei
	YES
	This issue (rejected slice based on availability in TA, rejected for the whole RA) has been clearly identified.

	MediaTek 
	Yes
	Provides the flexibility on network slice deployment, i.e., AMF can allocate RA in a more flexible way, not only limit to those S-NSSAIs that can be valid to all TAC of the RA.

	AT&T
	Yes
	

	LGE
	Yes
	To minimize access time to a network slice, there should be a way to notify availble slice information.

	NTT DOCOMO
	Yes
	This is an interesting issue to resolve, which may be caused in the real deployment

	CATT
	Yes
	The utilization rate of network slice can be improved if the UE can get more information related to Rejected S-NSSAIs.

	China Telecom
	Yes
	China Telecom

	Lenovo
	YES
	This would allow improved user experience, as a previously rejected slice may be assigned sooner. 

	Ericsson
	Yes
	However, the objective description can be improved.

	Nokia
	Yes
	This optimization allows forming a RA that is optimal for the allowed NSSAI and UE characteristics, while still allowing timely registration with S-NSSAIs that the RAN does not support in the TA where the UE has obtained the Allowed NSSAI registered.

	Apple
	Yes
	The envisioned scenario looks realistic for early deployments.

	OPPO
	Yes
	The envisioned scenario looks realistic for early deployments.

	Convida Wireless
	Yes
	

	Orange
	Yes
	Useful if some slices are not supported on the whole PLMN.

	InterDigital Inc.
	Yes
	Addressing this objective enables proper registration even when the AN does not support the corresponding Network Slice, enbling deployment flexibility

	Vodafone
	No
	Defer to the future.

	DISH Network
	Yes
	For deployment flexibility, this should be studied

	Qualcomm
	Yes
	We believe this is useful for flexible deployments.

	T-Mobile USA
	No
	More of a solution approach. Should be deleted as this issue is covered by objective 9.


Question 4): should objective 4(VPLMN selection based on slice) be included in the FS_eNS_Ph3?
	Company Name 
	Company View
(Yes/No)
	Notes(Justifications)

	ZTE
	YES
	Home operators need tools to redirect the UE to right PLMN in order to provide service on the network slice of that PLMN.

	Samsung
	Yes
	We belive the use case is clearly defined in SA1. The HPLMN need to redirect to the desired VPLMN to provide the service

	NEC
	No
	As it has a big system impact, it should be studied in a later release.

	China Mobile
	Yes
	This work should be specified in the objectives part.

	Huawei
	NO
	The reworded requirement opens the scenario where simultaneous access to multiple VPLMNs needs to be supported as part of this requirement (the list of requirements "for UEs that have the ability to obtain service from more than one VPLMN simultaneously"). However, simultaneous access to multiple 3GPP networks needs to be studied on its own due to complexity. With such wording, the TUs required for this objective would be at least 12+6 TUs. Unless it is explicitly clarified that providing the ability for UEs to obtain services from more than one VPLMN simultaneously is not part of this objective. In which case the previous wording is more suitable anyway (i.e. if the specifications provide by some other study the ability for UEs to obtain services from more than one VPLMN simultaneously, the previous wording would allow for the UE to have information about all these PLMNs, therefore automatically fulfilling the requirement). 

If the previous wording is kept ("Study whether and how to enhance the information available to the UE in roaming scenarios regarding the the availability of network slices in VPLMNs available in the roaming country, in order to allow the UE to select and obtain services from the VPLMN supporting the network slices which UE may wish to use"), the answer can change to YES.

	MediaTek
	No
	This is CT1 scope on PLMN selection

	AT&T
	Yes
	

	LGE
	Yes
	This objective is needed to support SA1 EASNS requirements

	NTT DOCOMO
	Yes
	We should investigate how stage 1 requirements can be addressed in this R18 SA2 SID

	CATT
	Yes
	Rel-18 SA1 requirements exist.

	China Telecom
	Yes
	This roaming issue should be solved

	Lenovo
	YES
	Based on the Rel-18 stage 1 requirements, SA2 has to study possible solutions. 

	Ericsson
	No
	Extensive use of many different slices during roaming is not envisioned as important

	Nokia
	YES
	This is to study whether and how meet documented Stage one requirements. this is basically the only improvement considered in this WID from the rel-18 stage one!

	Apple
	Yes
	Related SA1 requirements exist.

	OPPO
	NO
	This is more a CT1 issue to address.

	Convida Wireless
	Yes
	The SA1 requirment is clear and SA2 should address it.  It would be good to reword this objective to more speficially refer to the SA1 requirment that is names in the justification section.  (i.e. no need to reference the whole YS 22.261 section 6.1.2.1)

	Orange
	Yes if based on SoR.
	Not sure there is anything to be specified in SA2 since we already have Steering of Roaming for VPLMN selection.

	InterDigital Inc.
	Yes
	The SA1 requirement is unambiguous and it is clear why it should be studied. 

	Vodafone
	No
	Defer to the future.

	DISH Network
	Yes
	But not sure this is a scope of SA2 or CT1

	Qualcomm
	Conditional Yes
	SA1 requirements are very clear on this. However, is this in the scope of SA2 or CT1, since it is related to PLMN selection?

	T-Mobile USA
	Yes
	Stage 1 roaming requirements need to be addressed.


Question 5): should objective 5(Requested slice controlled by network) be included in the FS_eNS_Ph3?
	Company Name 
	Company View
(Yes/No)
	Notes(Justifications)

	ZTE
	YES
	Currently when and how to request network slice for applications is pure UE implementation. The network needs to control the UE behaviour on how to move UE traffic to another network slice, whether and how to request new network slice when the UE is in connected state, etc.

	VZ
	YES
	At times the network may determine that the UE traffic flow is better served by a different slice (e.g. another slice is less congested or can serve the SLA better). This study should investigate network controlled mechanisms to steer the UE traffic flow from one slice to another slice.  
A network based solution that does not necessarily rely on URSP when there’s congestion for example to steer a UE traffic flow from one slice to another slice addresses the gap. 

	Deutsche Telekom
	No
	At this time, we do not see the value of this feature. Defer to the future.

	Samsung
	Yes
	We belive the UE’s usage need to be considered for effective slice utilization in a network

	NEC
	Yes
	The use of URSP to assist with which network slices the UE registers with may help for better use of the network resourses. 

	China Mobile
	
	Not quite clear what should be done

	Huawei
	NO
	The justification seems to imply that this problem is related to NSAC. If the Rel-17 NSAC "UE counter" and/or "PDU Session counter" not accounting "usage" is an issue, then objective 5 should focus on defining these new counters for NSAC (see our past proposal for rewording).

The proposed additional network control in the updated wording is not justified. SA1 requirements are required before proceeding with such a change. SA1 work will be required to understand what options for UE behaviour should be supported, in which conditions, and which resources are intended to be saved by such control (to make sure the appropriate modifications are made so that resources are actually saved by the new UE behaviour(s)), without degrading UE performance and user experience. There are no such SA1 requirements so far.

	MediaTek
	neutral
	

	AT&T
	Yes
	

	LGE
	Yes
	Current specification does not provide a mechanism to control usage of slice e.g. when a UE includes/removes an S-NSSAI in Requested NSSAI 

	NTT DOCOMO
	Yes
	It would be good to have network control on how the UE registers to network slice and establish a PDU Session. 

	CATT
	Yes
	Based on the current mechanism, the UE decides the Requested NSSAI based on configuration and/ or application request. It is not clear how does the network control the Requested NSSAI.

	China Telecom
	Yes
	It is beneficial both for operator and UE

	Lenovo
	YES
	This objective may improve the experience from both the UE and network side perspective. Also, some homogeneousness in the UE behaviour can be achieved. 

	Ericsson
	Yes
	Improved network control is important 

	Nokia 
	YES
	This is needed to ensure the network operator can control the UE behaviour in registering with network slices and establishing PDU sessions. Today the UE may register with all configured Slices irrespective of usage even if the URSP is configured. The use URSP only to establish PDU sessions. Conversely, an operator cannot cause a UE configured with URSP to just register with all configured Slices at once and remain always registered with them, if so desired.

Then, the deregistration from slices and tear down of PDU sessions is not under operator control even if the UE is configured with URSPs (the interval of time that elapses from TD match to related slice and or DNN being releases is not operator controlled and this may cause some unwanted signalling.

	Apple
	Yes
	Useful to guide the UE how to use network resources. We also need to compliment NSAC to make sure network resources are not used up by UEs not actually needing them, while blocking other UEs that need the service.

	OPPO
	NO
	Rather then the network to control the UE, it should be UE to request the assistant from the network instead. .

	Convida Wireless
	Yes
	This is needed to compliment the NSAC feature.  In other words, to avoid situations where NSAC results in the UE being blocked form registering to a slice because other UE’s are registered to the slice but not using the slice (e.g. the registered UEs have no established PDU Sessions).  A similar scnerio can be considered for PDU Session establishment.

	Orange
	Yes
	

	InterDigital Inc.
	Yes
	The optimization will enable operator control how the UE establishes/releases PDU Sessions in network slices that the UE is allowed to use

	Vodafone
	No
	Defer to the future.

	DISH Network
	Yes
	For better Network Slice management, this will be helpful.

	Qualcomm
	YES
	The study should be carried out to identify any gaps and address them. If optimizations are possible, they should be considered.

	T-Mobile USA
	No
	At this time, we do not see the value of this feature. Defer to the future.


Question 6): should objective 6(Topology of TAI) be included in the FS_eNS_Ph3?
	Company Name 
	Company View
(Yes/No)
	Notes(Justifications)

	ZTE
	NO
	Low priority due to TU restriction

	Deutsche Telekom
	No
	

	Samsung
	No
	Existing mechanism is doing the job. No need to review at present. TU restrictions

	NEC
	???
	The objective is not clear and needs to be clarified.

	China Mobile
	Yes
	

	Huawei
	NO
	Since Rel-15, the AMF already has sufficient knowledge of the TA topology so that it can determine The RA. 

The proposed objective is an optimisation that is not related to network slicing.

The proposed solution included in the objective brings no benefit over the Rel-15 specification. There is no justification as to what providing the same TA information from RAN would benefit over the existing mechanism. Even if there was agreement to study such optimisation, this is not related to network slicing and shall not be part of eNSph3.

	MediaTek
	neutral
	

	AT&T
	Yes
	

	LGE
	No
	O&M based approach should be enough and this objective is not specific to slicing

	NTT DOCOMO
	No
	This is related to OAM and might be a configuration issue. Hence, it might be more for the SA5 scope.

	CATT
	No
	Low priority due to TU restriction

	China Telecom
	No
	Low priority

	Lenovo
	NO
	Due to TU constraints. 

	Ericsson
	No
	There seems not to be any issues with creating TAI lists (RA) today.

	Nokia
	YES
	With 5GS it is more and more important to have ways to allow an operator to let the RAN configuration of TA be learnt at the AMF and NSSF in an open and multivendor / plug and play manner. This Because the Network slice support in RAN and the possibility to deploy more slices can drive reduction is size and in lifetime of a TAI topology.

The OAM based approaches are proving challenging in the field and largely the EPS based systems do not even provision the TA topology in MME.

It is important we have a plug and play standard approach to AMF awareness of topology as this is at the basis not only of RA formation (which needs topology awareness to be optimized for the allowed NSSAI) but also of other features that rely on awareness of topology (like optimal Target NSSAI etc)

	Apple
	No
	Low priority.

	OPPO
	 NO?
	Low priority.

	Convida Wireless
	No
	

	Orange
	Yes
	Avoids manual provisioning of topology in AMF.

	InterDigital Inc.
	No
	This requirement should be sufficiently addressed through O&M procedures

	Vodafone
	No
	Defer to the future.

	DISH Network
	Yes
	Need to study whether the OAM solution is enough or enhancement is required.

	Qualcomm
	NO
	Low priority due to TU restrictions, not essential.

	T-Mobile USA
	No
	More of a solution approach. Should be deleted as this issue is covered by objective 9.


Question 7): should objective 7(Slice priority) be included in the FS_eNS_Ph3?
	Company Name 
	Company View
(Yes/No)
	Notes(Justifications)

	ZTE
	NO
	Low priority due to TU restriction

	Samsung
	yes
	We believe network can share the priority among slices while providing target NSSAI or considering NSSRG while providing allowed NSSAI

	NEC
	Yes
	We support potential updatse to URSP in the UE Policy for better control of the UE access for services that are temporary or only available in limited areas.

	Huawei
	NO
	There is no justification to have further changes on slice priority information beyond what is being supported in Rel-17. The proposed justification seems to be missing the corresponding SA1 requirements, which would be needed to understand why other additional mechanisms would be necessary.

	MediaTek
	No
	

	AT&T
	Yes
	

	LGE
	Yes
	If priority is not defined in Rel-17, this objective should be included to support RAN work.

	NTT DOCOMO
	Yes
	It is important to investigate how slice priority can be used in some scenario, for example, to ensure service continuity. There may be a bit of overlapping with Objective#1.

	CATT
	Yes
	This objective is needed to support RAN work.

	China Telecom
	No
	Low priority

	Lenovo
	Conditionally YES
	More discussion is needed about the objective and motivation. It is not clear for which purpose the slice priority is provisioned to the UE (e.g. for cell selection in AS, etc.).  

	Ericsson
	Yes
	

	Nokia
	YES
	This is an important aspect in deciding which slice to include in target NSSAI, in deciding the target of mobility when different alternative options exist that lead to the loss of some of the current S-NSSAI and even in RRM in general.

	Apple
	Yes
	It is OK to study this, especially if required by RAN2.

	OPPO
	Yes
	It is OK to study this, especially if required by RAN2.

	Convida Wireless
	Yes
	

	Orange
	Conditionally Yes
	Objective to be clarified. “Yes” answer provided based on the understanding in Nokia’s answer.

	InterDigital Inc.
	Yes
	This optimization should be studied to further identify possible gaps regarding prioritization of Network Slices.

	Vodafone
	No
	Defer to the future.

	DISH Network
	Yes
	

	Qualcomm
	YES (conditional)
	It is OK to analyze the existing mechanisms but we need to clarify which scenarios we are considering, the objective should clearly indicate we first identify all the relevant scenarios, then we study the priority mechanisms. 

	T-Mobile USA
	Yes
	This capability is useful itself but also is needed to support related RAN2 work. For T-Mobile USA, this is a must have objective for this study.


Question 8): should objective 8(Temporary deployment) be included in the FS_eNS_Ph3?
	Company Name 
	Company View
(Yes/No)
	Notes(Justifications)

	ZTE
	NO
	Low priority due to TU restriction

	Deutsche Telekom
	No
	At this time, we do not see the value of this feature. Defer to the future.

	Samsung
	No
	Existing mechanism will do the job

	China Mobile
	Scenarios is valid, so maybe needed
	SA2 work is not clear, maybe should cooperation with SA5. 

	Huawei
	YES
	While provisioning of new network slices and adding network slice subscription is well supported since Rel-15, it has been identified in previous meetings that network slice termination can be a complicated processus. Identifying the proper steps to perform slice termination would be useful. Optimisations to smooth out the processus could be valuable.

	MediaTek
	No
	

	AT&T
	No
	Candidate for scope reduction

	LGE
	No
	O&M based approach should be enough.

	NTT DOCOMO
	Yes
	There may be a temporary network slice and termination of slice may be set in a due time, so we should think how to address such scenario.

	CATT
	No
	Deployment issue.

	China Telecom
	No
	Low priority

	Lenovo
	NO
	The 5GS supports to change of the availability of network slices. If a network slice is removed for longer term, then the UE subscribed slices and Configured NSSAI should be updated, which is also supported in the current specs.

	Ericsson
	No
	Seems to be better handled by SA5, if anything is missing

	Nokia
	YES
	The lifecycle of the network slice may lead to the need to update the UE configuration and even RAN/AMF configuration. This objective allows to minimize the signalling steps necessary to achieve that.

	Apple
	No
	Low priority.

	OPPO
	No
	Low priority.

	Convida Wireless
	Yes
	

	Orange
	Yes
	

	InterDigital Inc.
	No
	This requirement should be sufficiently addressed through O&M procedures

	Vodafone
	No
	Defer to the future.

	DISH Network
	No
	

	Qualcomm
	NO
	Low priority due to TU restrictions, not essential.

	T-Mobile USA
	No
	At this time, we do not see the value of this feature. Defer to the future.


Question 9): should objective 9(Slice Service Area) be included in the FS_eNS_Ph3?
	Company Name 
	Company View
(Yes/No)
	Notes(Justifications)

	ZTE
	NO
	Low priority due to TU restriction

	Deutsche Telekom
	Yes
	

	Samsung
	No
	TU restrictions

	NEC 
	Yes
	NEC supports this objective however, a clarification on the service area not overlapping with TA boundaries is needed.

	China Moible 
	Yes
	A smaller granularity of service area needs to be discussed(e.g. per cell) 

	Huawei
	NO
	The justification seems to be mixing the service area of a service with the serving area of a network slice supporting said service. Given that the handling of network slicing has been clearly built around the TA as the minimum granularity, it is not clear that the solution to the problem described should be based on network slicing. For example, a previous (deprioritised) study (FLADN) was proposing a DNN-based solution. Other mechanisms could be used. Focusing on a network slicing-based solution as a ground assumption for such feature is not the right approach. Either this should be studied outside eNSph3, or it should be made clear that the solution space is not limited to network slicing.

	MediaTek
	No
	

	AT&T
	No
	Candidate for scope reduction

	LGE
	Yes
	Considering that a TA covers wid area, there is no gurantee that TA overlaps target service area. It would be good to analyse gap and discuss whether additional mechanism is useful considering real deployment.

	NTT DOCOMO
	No
	It is unclear on the reason why the slice service area is not overlapping with the already deployed TA. 

	CATT
	No
	Low priority due to TU restriction

	China Telecom
	No
	Low priority

	Lenovo
	NO
	We feel more discussion is needed to understand the exact requirements. In Rel-17, in coordination with the RAN WGs there was a confirmation that network slices are homogeneously deployed in TA. 
However, if there is non-homogenous deployment, then solutions from Objective 1) may apply. 

	Ericsson
	No
	Not clear what is missing, i.e. existing mechanisms seems sufficient

	Nokia
	YES
	This is important to decide the correct strategy: replanning of TAs (status quo),or  additional broadcasting of TA values,  etc...

	Apple
	Yes
	Can this objective be merged with obj#3?

	OPPO
	Yes
	Can this objective be merged with obj#3?

	Convida Wireless
	Yes
	

	Orange
	Yes
	

	InterDigital Inc.
	Yes
	This optimizaiton should be considered along with optimization outlined in objective 3.

	Vodafone
	No
	Defer to the future.

	DISH Network
	No
	Not clear about this WT

	Qualcomm
	NO
	It is unclear to us why slicing should be the solution to the provisioning of a service in a restricted area. Where is the Service Area of a slice defined? Where is the requirement for “slices restricted to a specific area” coming from?

	T-Mobile USA
	Yes
	This objective clearly states the problem to be solved without assuming any particular solutions. This should cover objectives 3 and 6 (which should be removed).


Question 10): should objective 10(S-NSSAI in paging) be included in the FS_eNS_Ph3?
	Company Name 
	Company View
(Yes/No)
	Notes(Justifications)

	ZTE
	NO
	Low priority due to TU restriction

	Deutsche Telekom
	No
	At this time, we do not see the value of this feature. Defer to the future.

	Samsung
	No
	Not really urgent to consider for study. TU restriction as well.

	NEC
	Yes
	We support paging taking slice information into account as it can assist the UE to access the right network slice. 

	China Mobile 
	Yes 
	

	Huawei
	NO
	Despite multiple requests, there has been no justification for the usefulness of such objective. There are also no SA1 requirements to support this.

	MediaTek
	No
	

	AT&T
	Yes
	

	LGE
	No
	No requirement. If there is congestion in the network, AMF itself can determine whether to page the UE based on slice info that triggered paging.

	NTT DOCOMO
	No
	Unclear of the use case and scenario to address and hence, it is not clear what is the benefit of sending S-NSSAI in paging.

	CATT
	No
	Low priority due to TU restriction

	China Telecom
	Yes
	It improves user experience

	Lenovo
	NO
	Not an urgent issue and due to TU constraints it can be postponed. 

	Ericsson
	Yes
	Can be useful to reduce paging for congested slices

	Nokia
	NO
	We do not see an immediate need to do this

	Apple
	No
	This requirement should originate from RAN WGs

	OPPO
	No
	This requirement should originate from RAN WGs

	Convida Wireless
	No
	We support moving in this direction but would prefer that RAN take the lead on this and tell SA2 what is needed.

	Orange
	Yes
	

	Vodafone
	No
	Defer to the future.

	DISH Network
	?
	Not clear about this WT

	Qualcomm
	NO
	The scenario for this objective is really unclear. The problem statement would require further clarification before the objective can be accepted

	T-Mobile USA
	No
	At this time, we do not see the value of this feature. Defer to the future.


Question 12): should objective 12(AMF reallocation in Connected mode) be included in the FS_eNS_Ph3?
	Company Name 
	Company View
(Yes/No)
	Notes(Justifications)

	ZTE
	NO
	Low priority due to TU restriction

	Deutsche Telekom
	No
	At this time, we do not see the value of this feature. Defer to the future.

	Samsung
	No
	TU restrictions

	NEC
	Yes
	This objective should be considered as categoly F. This is an issue since Release 15,

	China Mobile 
	No
	The problem can be solved by current procedures, UE can trigger reregistration and UCU at any time 

	Huawei
	YES
	This mechanism is described since Rel-15 in TS 23.501, however the corresponding procedures seem to be missing from 23.502. This should not require a study phase, and could be done as TEI18 if not pursued here. Study TU should be minimal (0,25 TU), normative phase may take 1 TU.

	MediaTek
	neutral
	

	AT&T
	No
	

	LGE
	Yes
	If UE wants to use a slice, network should be able to provide the slice as soon as possible.

	CATT
	No
	Low priority due to TU restriction

	China Telecom
	No
	Low priority

	Lenovo
	YES
	It would be good to study standardized solution.

	Ericsson
	Yes
	Basic functionality that is missing

	Nokia
	YES
	This has been overlooked and needs to be provided.

	Apple
	No
	Low priority.

	OPPO
	No
	Low priority.

	Convida Wireless
	Yes
	

	InterDigital Inc.
	Yes
	This is an aspect that has been missing and it should be addressed. 

	
	
	

	Vodafone
	No
	Defer to the future.

	DISH Network
	?
	Maybe but low priority

	Qualcomm
	YES
	Clear requirements need to be defined, however! And this is lower priority.

	T-Mobile USA
	No
	At this time, we do not see the value of this feature. Defer to the future.


Question 13): should objective 13(Multiple NSACFs) be included in the FS_eNS_Ph3?
	Company Name 
	Company View
(Yes/No)
	Notes(Justifications)

	ZTE
	YES
	This is leftover from R17. It needs to be studied in order to support multiple NSACFs in the network slice.

	Samsung
	No
	Depends upon the Rel 17 outcome

	NEC
	No
	We believe this should be addressed by implementation/deployment. 

	China Mobile
	Yes 
	

	Huawei
	YES
	This problem is well documented, and unless it is fully addressed in Rel-17, work should continue. The TUs for such objective should be less than mentioned, i.e. ~1,5/~0,75 TUs.

	MediaTek
	neutral
	

	AT&T
	No
	

	LGE
	No
	Multiple NSACFs were introduced to cover wide area network and basic assumption was that there is a single NSACF per S-NSSAI for each service area. This assumption needs to be kept. If needed, UDSF can be used to implement multiple NSCAFs.

	NTT DOCOMO
	No
	We are now trying to address multiple NSACFs already in R17, so we should be clear what else we want to resolve in R18.

	CATT
	Yes
	Leftover from Rel-17.

	China Telecom
	Yes
	Leftover from Rel-17. It is useful for large scale network and HPLMN controlled roaming

	Lenovo
	Conditional YES
	If the support of roaming is left unspecified in Rel-17, in Rel-18 SA2 has to study possible solutions. 

For the use case of multiple NSAFs in the same PLMN, we think that this is a deployment issue and no standardized solution is needed. 

	Ericsson
	No
	Not clear what is missing

	Nokia
	N/A
	We believe this must be achieved in rel-17

	Apple
	No
	This should be part of R17 solution or resolved in deployments

	OPPO
	No
	This should be part of R17 solution or resolved in deployments

	Convida Wireless
	Yes
	Our preference is to cover this in Rel-17.

	Orange
	No
	Not urgent.

	InterDigital Inc.
	Yes
	At the very least studying roaming scenarios should be included

	Vodafone
	No
	Defer to the future.

	DISH Network
	No
	

	T-Mobile USA
	Yes
	Good to support for network scaling and roaming.

	
	
	


1.3
Summary
	
	YES
	No
	Neutral/others
	Notes
	

	Objective 1 (Service continuity)
	15
	8
	1
	Concerns on the NSAC part, propose to remove the NSAC part
	In

	Objective 2 (Disjoint networks)
	5
	18
	
	
	Out

	Objective 3 (TAI slice support of rejected slice in RA)
	20
	4
	
	
	In

	Objective 4 (VPLMN selection based on slice)
	17
	6
	
	Concerns on simultaneous access to multiple VPLMNs, propose to remove this requirement
	In

	Objective 5 (Requested slice controlled by network)
	18
	5
	2
	
	In

	Objective 6 (Topology of TAI)
	5
	17
	2
	
	Out

	Objective 7 (Slice priority)
	17
	5
	
	
	In

	Objective 8 (Temporary deployment)
	6
	17
	
	
	Out

	Objective 9 (Slice Service Area)
	11
	13
	
	Comment that the service may be provided by mechanism other than network slicing. propose to remove “provided by existing network slice”
	Pending

	Objective 10 (S-NSSAI in paging)
	6
	16
	1
	
	Out

	Objective 12 (AMF reallocation in Connected mode)
	9
	11
	2
	
	Pending

	Objective 13 (Multiple NSACFs)
	9
	11
	2
	
	Pending


1.4
Proposed Way Forward 
The following are the draft objectives for FS_eNS_Ph3 based on the outcome of moderatered email discussion.
1.
Study whether and how to address the following scenario in order to provide service continuity: an existing slice cannot serve the PDU session in current cell (due to OAM reasons) or target cell (due to mobility), or if the existing slice cannot meet the performance requirements of the applications. The study should investigate whether deployment optimization is sufficient. System optimisations can be considered if valuable.


3.
Study whether and how to initiate a registration for a rejected S-NSSAI that was rejected in a first TA of the RA but may be available in another TA of the RA.

4.
Study whether and how to support the stage one Rel-18 EASNS requirements related to roaming specified in TS 22.261 clause 6.1.2.1, except requirements on simultaneous access to multiple VPLMNs.
5.
Study whether and how to enhance the network control of the UE behaviour in registering and deregistering with network slices and establishing/releasing PDU sessions


7.
Study whether existing network slice priority mechanisms (i.e. URSP, RFSP) are sufficient to address all scenarios, and if additional mechanisms or optimizations on provisioning of the network slice priority would be valuable, e.g. for service continuity decisions or Allowed NSSAI decisions

9
Study deployment considerations when a service has a Service Area that does not overlap with the already deployed Tracking Areas and/or have a limited life time, and how existing network sliceing mechanisms can help support such scenarios. If existing mechanisms are concluded to be not sufficient to achieve the scenarios, study whether and how additional mechanisms can resolve the analysed gap.



12. Study whether and how to support AMF re-allocation due to new S-NSSAI requested by the UE in connected state. (to be confirmed whether it is necessary) 

13.
Study whether and how to enhance support of networks with multiple NSACFs covering different service areas, and enhance Network Slice Admission Control for roaming scenarios.


Editor’s Note: objective 11 can be added after SA1 requirement is agreed.

Editor’s Note: objective 14 can be added if SA2 agree that this objective cannot be defined in Rel-17.
