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1 Introduction

TS 26.501 outlines network assistance functionality for both downlink and uplink directions in the context of 5GMS streaming services delivery. While the details of the network architecture and technical mechanism are still being fleshed out in the 5GMS3 work, based on recent contributions such as from KPN and Sony and related discussions in MBS, it appears there is a push for an application signaling method in support of both downlink network assistance (DNA) and uplink network assistance (UNA), motivated by and intended to emulate, the mechanisms defined by 3GP-DASH and SAND “network assistance” functionality as described in TS 26.247.
This contribution proposes that, before engaging in further stage 3 work on DNA and UNA, the MBS group should step back and verify the feasibility of such functionality in the context of the 3GPP network architecture.
2 Evaluation Exercise
We propose that feasibility of DNA and UNA functionality be verified against the 5G System architecture as defined in TS 23.501, and the evaluation exercise should comprise the following three steps:

· Identify the Network Function (NF) to which the ‘Assistance Server’ function, or Media AF in TS 26.501, logically corresponds;

· Define the operating conditions that might drive a boost request;
· Determine what information is needed by the Media AF to support downlink or uplink assistance as requested by the UE’s Media Session Handler function;
· Assess whether the existing reference points/service based interfaces and associated interactions/procedures as defined over those RPs/SBIs, between the NF corresponding to Media AF and other relevant NF(s), are sufficient for providing the information, in a near-real time manner, to enable the Media AF to perform its task:
· If the answer is ‘yes’, DNA and UNA functions are feasible and stage 3 text should be produced.

· If the answer is ‘no’, further assessment will be required to determine whether the gap can be filled in the remaining Rel-16 time window for DNA and UNA stage 3 completion as outputs of the 5GMS3 work item.
2.2 Mapping of Assistance Server/Media AF to 5GS Architecture

This exercise is quite trivial – the Assistance Server/Media AF corresponds logically to the AF, for example as shown in the SBI-based 5G System architecture as shown in Figure 1.
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Figure 1: Mapping of Assistance Server to AF (diagram minus Assistance Server is a copy of Fig. 4.2.3-1 in TS 23.501)

The Assistance Server is a generic application function with which the Media Session Handler in the UE communicates, via an application level protocol, to obtain network assistance (bitrate recommendation and request for boost support) in downlink or uplink streaming.

2.3 Conditions Driving Boost
The UE may be associated with a subscription for either GBR or non-GBR QoS as described in TS 23.501. In the GBR QoS case, there shouldn’t be a need for a boost request for increasing the current downlink or uplink bitrate R0, to a value R1, assuming that R0 < R1 ≤ GBR. A boost request will be necessary for increasing the current operating bitrate R0’ to R1’, should R0’ ≤ GBR < R1’. In the non-GBR QoS case, a boost request is required anytime the UE wishes to increase its current bitrate.
2.4 Info Needed by AF to Support Downlink and Uplink Assistance
Prior to a request for boost support, the streaming data rate for the media data flow of concern (e.g. video) is expected to be governed by the QoS type and rules of the associated subscription. The AF must be aware of the RAN capacity in real time to be able to respond to a bitrate recommendation or a boost request. Furthermore, such information should be available, for the UE of interest, at a fine-grain level of the packet flow/QoS flow corresponding to the media stream (e.g., video) for which a boost request is sought by the UE, as opposed to the coarse-grain level of the AF session and its associated PDU Session. Otherwise, the AF would also have to obtain real-time and detailed knowledge of all other types of application data traffic sent on the downlink or uplink, concurrently with the media stream of concern, in order to compute the portion of the RAN capacity assigned to the UE and available to that media stream.

In order for the Media AF to support DNA or UNA, it must have access to real-time RAN capacity information. Furthermore, that information should be sufficiently fine-grained, e.g., at the level of individual packet data flow(s) corresponding to the media stream(s) for which uplink assistance is sought, for the task of the Media AF to be effectively possible.
2.5 Available Info to AF in 5GS
Upon review of a set of relevant 3GPP 5GS specifications including TS 23.501, TS 23.502, TS 23.503, TS 24.501, TS 29.508 and TS 29.518, we cannot find any description of real-time RAN capacity/resource information accessible to the AF from another NF, for example, via an event notification service to which the AF can subscribe.

Underlying “plumbing” necessary for DNA/UNA to work in practice is missing in existing 3GPP specifications. 

2.6 Preliminary Conclusion on DNA/UNA Feasibility
From the discussion and/findings in Sections 2.1-2.4, it does not appear currently possible, in the 5GS architecture, for application signaling based DNA or UNA to work in practice. There is no defined means for the AF to obtain the necessary real-time RAN capacity information for the media stream of concern to respond to a bitrate recommendation request or a boost request. 
3 Potential Solution Framework and Issues

We believe that agreement and support will be required from RAN2, SA2 and CT (e.g., CT1 and CT3) to plug the gap – i.e., enable the delivery, likely via real-time notifications, of RAN capacity information to the AF. Such solution could be based on a direct interface between the RAN and the AF, e.g., via an event notification service operation offered by the RAN to the AF. Alternatively, it might be feasible for real-time notifications of RAN capacity information to be sent by the RAN to another NF such as the AMF or the SMF, to be subsequently relayed to the AF. The first option would require a new reference point to be defined between the RAN and AF, or equivalently, a new SBI for the RAN to expose an event notification service operation to the AF. The second option would require extensions to existing service operations, or possibly the definition of new service operations, between the NFs in the chain from the RAN to the AF.

It is not clear whether these 3GPP WGs will be supportive of the above tasks via their creation of new work items. SA4 can liaise with these groups to find out and request their support for performing such work. However, it should be obvious that even if RAN2, SA2 and the responsible CT groups are willing to do the work, normative specification of solution cannot be completed in the Rel-16 timeframe.

Last but not least, consideration should be given to the RAN signaling based uplink assistance mechanism as described in Tdoc S4-191194 [1] as a suitable alternative to UNA. It can be readily shown (a contribution can be prepared for this purpose) that such RAN signaling based network assistance mechanism can apply to the downlink for DNA. 

4 Summary and Proposal

It is proposed that MBS take into consideration the above discussion on the issues and related hurdles in attaining a holistic solution for downlink and uplink assistance in 5G media streaming services delivery, in deciding on whether to continue pursuit of such solution, and which does not appear possible to complete in the Rel-16 timeframe. It is also recommended that MBS consider the RAN signaling based uplink assistance mechanism described in [1], as an alternative to UNA, and (via expected submission from Qualcomm) RAN signaling based downlink assistance mechanism, as alternative to DNA. Both of the RAN signaling based network assistance mechanisms can provide the same features as DNA and UNA, and are likely to be fully-specifiable in the Rel-16 timeframe.
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