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1. 
Introduction
The "Feasibility Study on UPF enhancement for control and SBA (FS_UPCAS)” was approved in SP-190187.
The corresponding SA2 agreed Work Task Sheet is available in S2-1910838. It contains the following Work Tasks: 
	Work Task ID
	Work Task Title
	Work Task Description
	RAN Dependency 
	TU Estimate

(Study + Normative)
14 (9+5)
	Inter Work Tasks Dependency 

Editor’s Note: This column should highlight if WT#x is self-contained, or is depended on completion of other WTs

	WT#1
	Modular design of User Plane (UP)
	Identify the UP features that can be individually managed (i.e. with specific characteristics) and deployed in UPF(s).  It is important to allow deployments where User Plane handling can be made modular in order to be able to dynamically insert in the data path of a PDU Session functionalities able e.g. to monitoring traffic, do DPI, Application detection, MP-TCP.         
	No
	3+1
	Self-contained

	WT#2
	Evaluate UPF architecture support for modular deployments,
i.e.N4 vs Services 
	To support modular deployments and specific management characteristics identified in WT #1: evaluate the usage of the existing architecture (evolution of N4/PFCP constructs such as PDR, FAR … is a potential solution) as well as the usage of UPF services and determine the best solution.        
	No
	3+2.5
	Depends on WT#1 


	WT#3
	Study and evaluation of mechanisms to support UPF event exposure services
	Communication between UPF event exposure service to PCF services, NWDAF services, CHF services, NEF services or other NF services.(including use case and architecture enhancement)
	No
	3+1.5
	Self-contained


This document is the summary of the corresponding moderated email discussion in SA Drafts reflector according to the principles agreed in SP-190950 [3].
2.
Companies’ views for the Work Tasks

Editor’s Note: In this clause companies’ can provide their views on the work tasks in terms of importance of studying the particular work task in Rel-17 

2.1
Modular design of User Plane (UP) (WT#1)
	Company
	View on importance of the particular Work Task and whether this task (if applicable sub-work tasks) is required to be included in this release. Provide the rationale and justification for the proposal e.g. deployment scenarios, design choices etc
	If you think this WT is required to be included in Rel-17 write ‘YES’, otherwise leave blank

	Affirmed Networks
	Affirmed view is a high priority WT essential for Rel-17.
	YES

	Apple
	Essential.
	YES

	AT&T
	Essential – needed for standalone deplopyment of functions like DPI.
	YES

	CATT
	This WT is enssential.
	‘YES’

	China Mobile
	WT1 is an essential feature.
This WT is mainly about identifying UP features that can be individually managed and deployed. This would help dynamic and flexible deployment of these UP features (e.g. DPI, application detection, traffic monitoring, NAT, MP-TCP), to satisfy various user plane traffic processing requirement.
UPF functionalities investigated in R15 and R16 are designed for different scenarios. Therefore, these functionalities should be deployed on-demand.
For example, UPF deployed in a campus may not need to support Redundent Tunnel because of no such URLLC applications in campus. 
	YES

	Cisco
	UPF functionality in stage 3 is already specified in a modular manner. Performance is of utmost importance to UPF. SA2 does not have the expertise to split UPF into separate modular functions with external interfaces and study the impact of such an exercise.
	

	Deutsche Telekom
	
	YES

	Ericsson
	Although different UPF types may require different sets of capabilities, all UPFs capabilities leverage on packet classification and packet forwarding. A full modularization of the UPF would result in the duplication of those actions for each of the UPF modules and an intrinsic loss of efficiency in the UPF. 

Current 5GC allows the UPFs to support different capabilities and the SMF may chain multiple UPFs to support different use cases. In that sense modular UPFs is already supported and it is not needed to study this in rel-17
	

	Huawei
	UPF functionalities are designed in a modularizaed way sicne rel-15. Four modular “packet detection”, “QoS enforcement”, “usage collection” and “traffic forwarding”.

It is unclear what is missing from existing design.
	

	Intel
	Currently the 5GS architecture does not allow for having dedicated UPFs that specialize in specific user plane functions (e.g. DPI) comparable to the TDF in EPS. This is an essential feature that is missing from 5GS.


	YES

	InterDigital
	This Work Task is essential. The UPF is growing in complexity. E.g, new 5GLAN functionality to enable routing and forwardin, Edge Computing and so on. As result it is important to identify NF Services tha may deployed independently or in conjunction with other UP Services. This would reduce the complexity of the NF services and it may foster rapid developomet of new features, without impact core functionality.
	YES

	KDDI
	Flexible UP management is benefitial.
	YES

	KPN
	Essential part of this feature
	YES

	Motorola Mobility/ Lenovo
	Essential feature for enabling flexible and on demand deployment of UP functionalities (e.g. DPI, application detection, traffic monitoring, NAT, MP-TCP). 
	YES

	Nokia
	Agree with Huawei and in addition:

since the view of the resources has to be up to date at the controller, the controller should produce such modular services… otherwise we need to study how other entities may interfere with the controller decisions/actuations. In short it is not proven there is benefit in providing a service-based modular API at the UPF to control to the UP resources, not mediated by the controller entity.


	

	Orange
	 Benefits to operators such as flexiblity  and efficiency etc to allow controlling functions  on data path
	YES

	Rogers Communications
	Essential for enabling flexible, efficient and slice-specific service chaining at the core
	‘YES’

	Spirent Comm
	FS_eNA_Ph2 WT#6 is relying on FS_UPCAS WT#1 and 2 to complete the whole study. 
	YES

	Samsung
	Essential task for allowing the flexible deployment of user plane functions
	YES

	Sandvine
	In rel15/16 architecture, a single SMF is managing the equivalent control plane traffic to Gx, Gy, and S11 together, which may represent an excessive concentration of functions.  Identify the UP features that can be individually managed (i.e. with specific characteristics) and deployed in UPF(s).  It is crucial to allow in Rel17 deployments where User Plane handling can be made modular to be able to dynamically insert in the data path of a PDU Session functionalities potentially without needing the additional signalling of this module to be managed 100% by the SMF. Examples of modules are monitoring traffic, do DPI, Application detection, MP-TCP, CGNAT.

Additionally, FS_eNA_Ph2 WT#6 is relying on FS_UPCAS WT#1 and 2 to complete the whole study. 

It is possible to show clearly with S2-1912301 FS_UPCAS WT#1, 2 are necessary to be developed in Rel17.

Here a couple of examples of typical intervals of recollection based on the recollected metrics of a real implementation in 4G (described in SA2#135 S2-1909586) 

•
250ms to 1-sec Byte counters

•
1 sec to 5-sec Packet loss, RTT metrics 

With such figures of the frequency of information that needs to be sent to the NWDAF, it is clear that a solution for the KI defined in S2-1912301 with a module deployed in the UPF would not be able to manage all the information through the SMF.

Similar issues may arise again with any other kind of feature/module that needs to be deployed at the UPF for a different purpose.

WT#1 is significantly essential to be part of Rel17


	YES

	SK Telecom
	While it could be more difficult for the UPF to be modularized than other NFs, it is important to align micro service architecture into UPF that could include instances, sets and groups.
	Yes

	Telia Company
	Essential feature
	YES

	Telefonica
	
	YES

	TIM
	Low priority
	

	Vodafone
	Modularity of user plane functionality is important in operators deployments
	YES

	ZTE
	User Plane modular design is important to deploy new functionalities in UPF such as MPTCP, NAT…


	YES


2.2
Evaluate UPF architecture support for modular deployments (WT#2)

	Company
	View on importance of the particular Work Task and whether this task (if applicable sub-work tasks) is required to be included in this release. Provide the rationale and justification for the proposal e.g. deployment scenarios, design choices etc
	If you think this WT is required to be included in Rel-17 write ‘YES’, otherwise leave blank

	Affirmed Networks
	Affirmed view is a high priority WT essential for Rel-17.
	YES

	Apple
	Essential.
	YES

	AT&T
	Essential – needed to align with SBA architectiure
	YES

	CATT
	This WT is enssential.
	‘YES’

	China Mobile
	Essential features. 
This WT will evaluate whether current UPF architecture is applicable to support for modular deployments, i.e.whether N4 or Service-based Interface between SMF and UPF shall be used.
It is benefit to introduce service-based concept between SMF and UPF in order to achieve high flexibility, efficiency and programmability for whole 5G core network.
The whole 5G core network is expected to be in total service-based, which is more convenient for the 5G core network customization, and dynamically deployment.
	YES

	Cisco
	For converting N4 into SBI and studying the impact of such a transformation is best left to CT4. WID should be proposed in CT4 to study this.
	

	Deutsche Telekom
	
	YES

	Ericsson
	At this stage of maturity of the CP-UP split, we see a radical change of the control of the UP functionality more as an academic exercise that could be detrimental to the onlging adoption of CUPS rather than an opportunity to provide added values to the 5G architecture
	

	Huawei
	This WT is dependant on WT#1. 
	

	InterDigital
	Similar to WT1, the Work Task is also important, particularly the study should identify whether current Arquitectural approach, e.g., use of PDR and FAR, is scalable (e.g., signaling load) when more functionality is added to the UPF.
	YES

	KDDI
	This should be specified with WT#1.
	YES

	KPN
	Follow on from WT#1. Not priority for this release.
	

	Motorola Mobility/ Lenovo
	Essential feature to support WT#1 in alignment with the SBA architecture.
	YES

	Nokia
	Same view as Huawei
	

	Orange
	Deployment and operation beneifts to evolve N4/PFCP with modular deployement.
	YES

	Rogers Communications
	Same as 2.1
	‘YES’ 

	Rogers Communications
	Same as 2.1
	‘YES’ 

	Samsung
	Important part of this study item. If needed, some details (e.g., protocol aspect) can be handled by stage 3 working group.
	YES

	Sandvine
	Same rationale as described in section 2.1. Additional with WT#2 it may be possible to address totally or partially the WT#3 based on the availability of a potential allocation of extra time.

There is a bidirectional dependence WT#1 and WT#2

WT#2 is significantly essential to be part of Rel17
	YES

	SK Telecom
	Same as WT#1. It is a lot more difficult to manage and control quality of the current CP-UP interface, restorations, QoS monitoring and this interface is the only non-sbi interfance that are coupled to SMF. 
	Yes

	Spirent Comm.
	Same rationale as described in section 2.1. 


	YES

	Telefonica
	
	YES

	Telia Company
	Essential feature
	YES

	TIM
	Low priority
	

	Vodafone
	Important to complete the modularization. Stage 3 groups input is certainly important
	YES

	ZTE
	In order to allow flexibility deployment on UPF, it is benefit to study from architecture point of view whether the N4 could be service based. CT4 may also need to provide inputs.


	YES


2.3
Study and evaluation of mechanisms to support UPF event exposure services (WT#3)

	Company
	View on importance of the particular Work Task and whether this task (if applicable sub-work tasks) is required to be included in this release. Provide the rationale and justification for the proposal e.g. deployment scenarios, design choices etc
	If you think this WT is required to be included in Rel-17 write ‘YES’, otherwise leave blank

	Affirmed Networks
	 Not a priority for Rel-17
	

	Apple
	Not essential for Rel-17.
	

	AT&T
	Essential – needed alongwith eNA functionality for a complete solution of UPF event exposure.
	YES

	CATT
	This WT is enssential, but not urgent.
	

	China Mobile
	Essential features.
This WT is about introducing UPF event exposure services in UPF. This UPF event exposure service will support direct communication between UPF and other CP NF services, in order to improve efficiency of service communication and easy for information exposure.
 For example, NWDAF services can directly subscribe UPF services for retrieving real-time service flow information, and in 5G IoT cases, direct communication between UPF and NEF can support the information exposure to 3rd party.
	YES

	Cisco
	Inline with WT#2, CT4 can investigate if making events directly accessible from the UPF or via the SMF is the right approach.
	

	Deutsche Telekom
	
	NO

	Ericsson
	We agree that there is a need to improve the mechanism for UPF event exposure and avoid burdening the SMF and the SMF-UPF interface with unnecessary load, but we do believe it is necessary to introduce those improvements ahead of a possible definition of a SBI to UPF.
	

	Huawei
	Use cases like data collection needed by NWDAF are justified in rel-16. It is not supported so far how UPF exposes event to other NF.
	YES

	InterDigital
	This Work Task is important but not essential. In particular, this WT should focus on the design and architectural principles leading to meaningful event reporting, leaving the content and determination of specific Network Analytics parameters to be study within the scope of FS_eNA_Ph2.
	YES

	Intel
	We don’t see this as an urgent feature. Can be postponed to Rel-18.


	

	KDDI
	This can be covered by WT#3.
	

	KPN
	Important part of this feature
	YES

	Motorola Mobility/ Lenovo
	Useful capability but with lower priority than WT#1 and WT#2. It is better to work on this later, e.g. Rel-18. 


	

	Nokia
	We share the view of Huawei, but we should consider adding this to FS_eNA_Ph2
	

	Orange
	Needed for eNA_Ph2 WT6 to facilitate the  optimal control of UPF
	YES

	Rogers Communications
	Important capability with various potential applications. However, of lower priority than WT#1 and WT#2 
	

	Samsung
	Essential for improving the efficiency of the signaling as well as for utilizing the information collected in user plane directly.
	YES

	Sandvine
	Same rationale as described in section 2.1. Additional with WT#2 it may be possible to address totally or partially the WT#3 based on the availability of a potential allocation of extra time 

The Idea is that developing WT#1, 2 in Rel17; it will stop increasing control plane signalling in SMF when implementing new features in the UPF. 

In the other hand, The WT#3 will allow decreasing the current control plane signalling load on SMF managing communication between UPF event exposure service to PCF services, NWDAF services, CHF services, NEF services or other NF services. But in the worst-case WT#3 could be managed in Rel18.


	

	SK Telecom
	Policy, Charging, Analytics can all receive benefits from the direct UPF expsoure
	Yes

	Spirent Comm. 
	
	

	Telefonica
	
	

	Telia Company
	Essential feature
	YES

	TIM
	As per the high priority WT#6 of FS_eNA_Ph2 “UPF data reporting”, UPF event exposure needs to be supported (to NWDAF as well as other NFs)


	YES

	Vodafone
	Essential to get direct reports from the user plane. It should be possible to study it in conjunction with other WTs in other SIDs
	YES

	ZTE
	This key issue may overlap with FS_enh_EC and FS_eNA_Ph2
	


3.
Summary and way forward proposal
Editor’s Note: In this clause the summary of the email discussion will be outlined by the convenor and possible way forward proposal in terms of the scope of this item in Rel-17 may be proposed by the convenor.

26 Feedback received. The SI got 14 company support in SP-190187. Among them, 12 company provided feedback. Thus, UPCAS attraced much more attention and interest in this exercise. Benefits more detailed discussion on the WTs.
3.1 WT1 Summary:
1) It is dominant majority that companies believe this is essential (21 vs. 5 )
2) User Plane modular design is important to deploy new functionalities in UPF such as MPTCP, NAT, DPI, I, application detection, traffic monitoring.
3) Few companies argue: already modularized in R15, loss of efficiency, confliction with control (SMF). These questions are raised also during the SID proprosed phased.
Suggested way forward:

This is essential for R17. Although what/how to modularized maybe argued, this should be analyzed and studied when the SI progressed. 

3.2 WT2 Summary:
Almost all the feedback believe that WT2 has same rationale as WT1. Thus the result actually the same as WT1.
1) It is dominant majority that companies believe this is essential (20 vs. 6).The only one company difference because it considers WT2 follows WT1.

2) Questions on this WT is: whether this is stage 3 (CT4), radical change of CUPS,  
Suggested way forward:

This is essential for R17. It is normal procedure to involve stage 3.  (3+2.5)( (3+2)
3.3 WT3 Summary:
Important, but relatively not so urgent as compared with WT1 and WT2. 

8 companies consider this can be addressed later in R18.

6 company mentioned this related with/addressed by other SI/WI e.g., eNA_Ph2. 
Suggested way forward:

This is important feature. TU may reduce a bit as compared with original proposal (3+1.5)( (2+1).

In summary, the TU seems can be reduce a bit for UPCAS from 14 (9+5) (12 (8+4)
