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Abstract: Data sets used for computation with a DNN can be quite large, yet amenable to lossy compression. This may or may not be feasible to apply, depending on the application. A standard compression facility would increase system support for data set transport for diverse applications with latency constraints.
Proposal
Add the following use case to 22.874.
Begin Change
[bookmark: _GoBack]7.x.1	Data Set Compression Service Enabler for DNN Applications Use Case
[bookmark: _Toc355779204][bookmark: _Toc354586742][bookmark: _Toc354590101]7.x.1	Description
Compression of data sets upon which models operate can be done in a fairly straightforward manner, by reducing the number of bits of accuracy. Though this operation is relatively straightforward to perform at the application layer (compared with other operations needed for training models) there is utility to support data compression at the 5GS level. Specifically, if there is a latency limitation and the model cannot be transferred within that time limit, the system could perform model compression (if allowed by the application.) 
This is because in many cases, operations on models that use lossy data (that is, compressed in a manner that reduces the resolution of the data) can still yield usable results, whereas if the data arrives too late (beyond the latency limit) the user experience would be worse. The specifics of a DNN’s ability to tolerate lossy compressed data and still get adequate results depends upon the specific application. It is assumed that this is known by the application service provider.
[bookmark: _Toc355779205][bookmark: _Toc354586743][bookmark: _Toc354590102]7.x.2	Pre-conditions
An application service provider ‘ASP,’ makes use of the 5GS to transport models and datasets for their DNN-based applications in UEs. ASP has an existing business relationship with mobile network operator ‘O.’ 
For a given application used by a set of UEs in O’s network, ASP informs O of
- the maximum latency required for transfers associated with the application
- whether the application can tolerate compression of certain data at all, and if so, to what compression ratio.
[bookmark: _Toc355779206][bookmark: _Toc354586744][bookmark: _Toc354590103]7.x.3	Service Flows
Larry has a UE that runs a DNN-based application from ASP. ASP sends Larry’s UE a large data set. As Larry does not have excellent coverage, transporting the large data set will take a long time – longer than the maximum latency as expressed by ASP to O. O has previously identified that compression of data sets is possible (up to a specified limit.)
O compresses the data set before sending it to Larry’s UE.
[bookmark: _Toc355779207][bookmark: _Toc354586745][bookmark: _Toc354590104]7.x.4	Post-conditions
Though the data set is compressed, it is still workable data. As it arrives within the maximum latency, the application on Larry’s UE is able to continue to operate as needed. Larry is content with the user experience.
[bookmark: _Toc355779209][bookmark: _Toc354586747][bookmark: _Toc354590106]7.x.5	Existing features partly or fully covering the use case functionality
Normal data service with QoS policy is necessary but not sufficient to provide the function described in this use case.
7.x.6	Potential New Requirements needed to support the use case
[PR7.x.6-1]	The 5G system shall support model compression using standard algorithms. A 3rd party shall have the ability to activate and control compression with known lossy characteristics so as to best suit the specific application constraints in order to achieve that application’s maximum latency QoS constraints.
End Change




