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Abstract: 
This pseudo-CR first discusses and motivates a change then proposes to conclude that a particular requirement is both new and should be included in the consolidated requirements for the FS_NCIS feasibility study.

Discussion

During work on FS_NCIS, use case 5.3 “Cloud/Edge/Split Rendering for Games” was added. At SA1 85, the following requirement was added:

 [P.R.5.3-006] The 5G network shall maintain user experience (e.g., QoS, QoE) for a UE using an application, e.g. cloud/edge/split rendering game, by enabling the discovery of a suitable Service Hosting Environments.
This document will discuss whether this (or a modification of the text, as proposed below) is a requirement needed to support the use case, and whether it is already supported by the system.

The requirement pertains to the step in the service flow where the application in the UE begins to communicate with the split rendering server in a Service Hosting Environment.

2)  The cloud rendering server may request 5GC to steer the traffics towards local cloud rendering server in local data network.
I respond to two possible concerns with the above requirement.

1. There are already requirements for continuity of QoS in TS 22.261.

TS 22.261 6.5.2 states:

The 5G network shall maintain user experience (e.g., QoS, QoE) when a UE in an active communication moves from a location served by a Service Hosting Environment to:

- another location served by a different Service Hosting Environment, or

- another location served by an application server located outside the operator’s network, and vice versa.

What this does not address is how the application identifies (discovers) the application that it will communicate with in the Service Hosting Environment, the Hosted Service. Since this is really the essence of the requirement highlighted above, not QoS, QoE continuity, the following revised version of the requirement above is proposed – removing the tail end of the requirement on discovery from P.R.5.3-006 and adding a new requirement P.R.5.3-007.
[P.R.5.3-006] The 5G network shall maintain user experience (e.g., QoS, QoE) for a UE using an application, e.g. cloud/edge/split rendering game. 

[P.R.5.3-007] The 5G Network shall enable the discovery of a suitable Hosted Service.
This proposed requirement does not imply any particular solution (e.g. NW controlled, UE controlled, both…)

Currently in 22.261, there is already a requirement for discovery of a suitable Service Hosting Environment in terms of proximity. 

The 5G system shall support mechanisms to enable a UE to access the closest Service Hosting Environment for a specific hosted application or service.
What is missing is how the UE accesses a Service Hosting Environment that can serve the specific application. It is not the case that all Service Hosting Environments can execute all application services, nor that all Service Hosting Environments have all resources that an application may need. Therefore, ‘closest’ is not the only criteria that is relevant for enabling a UE to access a suitable Service Hosting Environment.
2. There is no need for discovery at the 5GS level, since this is handled at the application layer.

The consequences of this statement, if true, would be that all discovery is performed in an implementation-specific manner that is out of scope of 3GPP standardization (except for discovery using 3GPP application standards – which will certainly not be the majority of applications any time soon!)
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Figure 1: Application-specific direction to the Hosted Service
This implies that for any given application on a UE, it can only use Service Hosting Environments for specific applications where the Application Service Provider and MNO work closely together. There is no possibility of using the 5GS to find a Hosted Service in a Service Hosting Environment using a standard then interacting with it using a standard or open interface at the application layer. Specifically, the application in the UE cannot use any Hosted Service in a Service Hosting Environment given the assumption (2), the application can only use Hosted Services deployed by the single application service provider. 

Specifically for this use case, each application would need to find a different split rendering server in a Service Hosting Environment. Isn’t it better to allow for the possibility of a standard split rendering Hosted Service?
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Figure 2: 5GS supports Application Discovery of Hosted Services
In Figure 2, the 5GS supports discovery of a suitable Hosted Service, i.e. by means of an enabler. This makes it possible for an application to find suitable Hosted Services that offer standard (or open) protocols. In effect, different applications could use the same split rendering services (provided they offer a common interface.) 

In fact, there are enablers already existing in 3GPP to allow applications to reach suitable services.

i) In 3G and 4G, APNs allow the UE to specify a network that allows it access to a service. This service may be in a PDN operated by a third party, e.g. an enterprise PDN.

ii) Prose Discovery allows the UE to request a service by type, using a standard definition. 

In both cases, an application can locate services using 3GPP standard enablers that are (at least potentially) useful to more than one application – they do not rely upon an implementation specific ‘over the top’ configuration and control of the UE’s discovery of application services. 

Finally, there are study items in SA2 and SA6.

SA2 FS_EC_5G (SP-190185)

Objective 1:

1)  First objective is to study the potential system enhancements for enhanced edge computing support, including:

-
Investigate the key issues and corresponding solutions to support forwarding some UE application traffic to the applications/contents deployed in edge computing environment, including:

o
Discovery of IP address of application server deployed in edge computing environment in case application layer solutions are not applicable;

NOTE1: This study will not consider application layer solutions.
SA6 FS_EDGEAPP (SP-190244)

Objective 2:

2) 
Identify key issues based on 1), develop corresponding functional model and potential solutions (e.g. discovery, authentication) to support deployment of edge applications, including potential UE and network edge APIs; and
As is clear from these two study items, the problem of discovery for UE based applications, to find Service Hosting Environment based services, has been agreed as objectives. SA2 will consider solutions other than application layer. SA6 will consider standardized application layer solutions. In neither case does the assertion hold that discovery will be handled at the application layer using non-standardized solutions.

SA1 should explicitly define this requirement to guide and justify this activity that begins in other SA working groups.
Proposal
1) Add the requirement to the consolidated requirements for 22.842. (This can be done in a revision of the corresponding input to SA1 86.) 

2) Update 22.842 to include the modified requirement as described above.

	Begin First Change


5.3.7
Potential Requirements

[P.R.5.3-001] The 5G system shall support frame rate not lower than 60 FPS and resolution in the range of 4K-8K for cloud gaming.
[P.R.5.3-002] The 5G system shall support less than 5 ms two-way end-to-end latency (UL+DL)  for cloud gaming.

NOTE 1:
End-to-end latency as discussed in [4] only contains latency from the UE to the Interface to Data Network.

NOTE 2: 
For split-rendering architectures where post-rendering is performed in the device, motion-to-photon latency requirements are met by the device.  End-to-end latency is for such architectures are determined by less stringent requirements such as game play synchronization.
[P.R.5.3-003] The 5G system shall support packet loss rate less than 10E-4 in order to achieve immersive user experiences for cloud gaming for uplink.
[P.R.5.3-004] The 5G system shall support packet loss rate less than 10E-3 in order to achieve immersive user experiences for cloud gaming for downlink.
NOTE 3: 
The above KPIs need to be met simultaneously for cloud gaming with VR rendering.
[P.R.5.3-005] The 5G system shall support network slice for cloud gaming service with different reliability requirement for uplink and downlink traffic.

Editor’s Note: To be investigated if this is possible already
[P.R.5.3-006] The 5G network shall maintain user experience (e.g., QoS, QoE) for a UE using an application, e.g. cloud/edge/split rendering game.
[P.R.5.3-007]  The 5G Network shall enable the discovery of a suitable Hosted Service.
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