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Abstract: this PCR updates the statistics aspect for non-operator managed spectrum for the use case in <5.4 Switching between non-3GPP RAT and 3GPP RAT direct device connections Use case> and resolve the corresponding ENs.
---------- Use Case template ----------
5.4
Switching between non-3GPP RAT and 3GPP RAT direct device connections Use case

5.4.1
Description

There are lots of cases that Smart glasses are paired with a smartphone using non 3GPP RAT for transmitting video information from the smartphone to smart glasses. However, non 3GPP RATs are based on unlicensed frequency. In some areas, if lots of people use that technology, the quality of service will be bad. If and when the quality of service goes down the service could be switched to a 3GPP RAT (direct communications) autonomously and the user could have a better experience. In addition, the opposite could be true in that the direct communications could be congested, and therefore it makes sense that both non 3GPP RAT and direct communications could be used together.

5.4.2
Pre-conditions
Lihua has one smartphone and one smart glass. The Smartphone (PIN device) can connect with the Smart glasses (PIN device) using non 3GPP RAT direct device connections capability. This is Lihua Personal IoT Network (PIN).

Lihua has also subscribed to her service provider to provide an operator managed video service and the service provider bills based on data consumption and time. The Smartphone (PIN device) can also connect with the Smart glassed (PIN device) using the operator direct device connections capability using operators managed spectrum. The Smart glasses (PIN device) can determine if non 3GPP RAT and or the operator managed direct device connections capabilities are congested or not. If operator managed direct device connection service is not available e.g. out of 3GPP coverage the service will not be used by a PIN device and non 3GPP RAT direct device connection can be used.

The Smart glass (PIN device) can transmit the video service via both the WLAN and the operator managed direct device connections capability simultaneously. The smartphone (PIN device) allows Lihua to set up a set of parameters to control the video quality, the parameters basically allow Lihua to set criteria when her operator managed video service will be used so that she can control the usage of her operator managed direct device connections provided service.
If requested by the operator, the Smartphone (PIN device) collects and reports to the operator network the statistics information of the non 3GPP RAT direct device connection, such as the data volume transmitted over non 3GPP RAT direct device connection or the non-operator managed spectrum, if 3GPP authentication was used, service discovery was used.
5.4.3
Service Flows
Lihua has one smartphone (PIN device) and one smart glasses (PIN device). The Smartphone (PIN device) connects with the Smart glasses (PIN device) using non 3GPP RAT direct device connection for transmitting video data from the smartphone (PIN device) to the smart glasses (PIN device). After work Lihua take the subway back home, she lives in Vienna that has great continuous coverage in the subway system. Lihua watches the video on her smart glasses (PIN device). The video is being played from her smartphone (PIN device). When Lihua enters the subway station where there are lots of people, the smart glasses (PIN device) detects that the quality of non 3GPP RAT direct device connections is bad and the smart glasses (PIN device) requests the smart phone (PIN device) to switch all or some of the video packets to operator managed direct device connection service. Lihua may get a notification that this happens however it’s the start of the month and she has turned off notifications. The smart phone (PIN device) requests from the network for some operator managed direct device connections resource to stream the video from the smartphone (PIN device) to smart glasses (PIN device). 

As Lihua rides the subway, more and more passengers get on. These passengers have also subscribed to the same video service. After some time, the network has limited operator managed direct device connections service resources to give Lihua. However, the smart glasses (PIN device) finds that some non 3GPP RAT direct device connections resources can be used. The smart phone then aggregates non 3GPP RAT with operator managed direct device connection services Lihua can receive uninterrupted viewing experience.
If requested by the operator, the Smartphone (PIN device) collects and reports to the operator network the statistics information of the non 3GPP RAT direct device connection, such as the data volume transmitted over non 3GPP RAT direct device connection or the non-operator managed spectrum if 3GPP authentication was used, service discovery was used.
5.4.4
Post-conditions

Lihua watches the movie and notices no degradation in video quality moving into and out of the subway as other people around have issues with their connectivity.

5.4.5
Existing features partly or fully covering the use case functionality
3GPP TS 22.261 [2] "The 5G system shall be able to support a UE using simultaneous indirect and direct network connection mode" indicates that a UE can transmit simultaneously however direct network mode is between a UE and the network. The use case in sub-clause 5.4.3 has no user plane traffic (i.e. movie) going to the network. 
3GPP TS 22.278 [5] "Subject to operator policy and user consent the EPC and a ProSe-enabled UE shall be capable of negotiating the move of a traffic flow between the EPC Path and the ProSe-assisted WLAN direct path." Indicates that a UE can move traffic between an EPC Path and ProSe WLAN direct path however the use case in sub-clause 5.4.3 has no user plane traffic (i.e. movie) going to the network
3GPP TS 22.278 [5] "Both the HPLMN and VPLMN operators shall be able to charge for ProSe-assisted WLAN direct communications. " however these requirements are written in the context of the network being involved and user plane traffic going to the network.
5.4.6
Potential New Requirements needed to support the use case
[PR 5.4.6-1] The PIN device can aggregate, switch or split the service between non-3GPP RAT and operator managed direct device connection services based on user preferences. 
[PR 5.4.6-2] When operator managed direct connections are used for inter PIN UE device communications the 5G System shall be able to collect charging data.

Editor’s Note:
It is FFS to add further criteria to PR 5.4.6-2 as the use case description could need updating to reflect all of the necessary parameters.

[PR 5.4.6-3] When PIN UE device uses unlicensed spectrum-for direct device connections for inter PIN UE device communications the 5G System may, subject to local/regional regulations and user consent, collect statistics data, including if 3GPP authentication was used.

