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Abstract: This document proposes a new use case and related potential requirements to be included in FS_VMR TR 22.839.
x.y
Use of mobile relay as secondary node
x.y.1
Description

A user served by a macro cell can enter an area where vehicles equipped with mobile base station relays are parked or running a low speed. In this case, it can be beneficial to use a suitable candidate relay to provide a simultaneous access link for the UE, e.g. enabling to increase user data rates and/or improve coverage during the time the relay is in the vicinity of the user. Keeping the simultaneous link to the macro cell can ensure that there is no interruption of service, e.g. in case the user and/or the relay move away from each other too quickly (e.g. when a parked/stationary vehicle with a mobile base station relay drives off).
x.y.2
Pre-conditions

Tom lives in a residential area within walking distance of the city center. He gets good 5G service from the macro network around his house. Tom works in the city center and likes to go to the office on foot. Often, he takes conference calls from his smartphone on his way to work.

It is assumed that the RAN cell (re)selection settings are such that Tom’s UE tries to camp/reselect to a macro RAN node (preferred versus a mobile base station relay), if macro RF quality is suitable. This will increase the possibility to set up a 5G connection via the macro RAN as primary link.

The simultaneous UE access links to the macro RAN (directly and via the mobile BS relay) could be connected to same or different macro RAN node(s). The figures below show the case of a co-located RAN node, for simplicity.
x.y.3
Service Flows
(1) It’s 7:55 am and Tom gets out of his house to walk to work. His phone camps on a macro cell on frequency f1. Tom has a conference call at 8 am so he starts the conferencing app on his phone and connects his headset.
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Figure x-1

(2) At 8:25 am, Tom arrives in the city center. Tom’s boss asks him to urgently email him documents related to the project Tom is working on, in preparation for a briefing with executives.

(3) Due to the high-rise buildings in the center, the macro coverage gets spotty, and due to the high number of UEs, the data rate allocated to Tom’s phone starts going down. Tom starts emailing the documents to his boss but the upload speed is very slow.

(4) Tom arrives next to the bus transit hub, where a bus equipped with a mobile base station relay operating on frequency f2 is parked. The macro network determines that Tom’s phone can get supplemental throughput from the relay in the bus and adds the relay as secondary node. 
(5) Tom’s phone regains good data rate performance, and all his documents are uploaded successfully.
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Figure x-2
(6) The driver of the bus turns on the ignition and drives out of the bus transit hub on his scheduled bus route.

(7) The network determines that the relay in the bus is moving away from Tom’s phone, and removes the relay as secondary node, while the link to the macro cell is kept as primary node.
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Figure x-3

(8) Tom ends his conference call. Upon call release, based on RAN settings, Tom’s phone camps on the macro network, rather than surrounding mobile base station relays, e.g. to avoid unnecessary reselections.
x.y.4
Post-conditions

Tom is very pleased that he was able to upload all his documents in time, while participating in the conference call without service interruption throughout his commute to work.

x.y.5
Existing features partly or fully covering the use case functionality
Current requirements (e.g. related to wireless self-backhaul, see 22.261, sec 6.12) or existing functionalities (e.g. IAB plus CA/DC), cover some scenarios of simultaneous connectivity between relay and macro nodes, and do not assume or fully address physical relay mobility.
x.y.6
Potential New Requirements needed to support the use case
The 5G system shall be able to minimize potential mobility ping-pongs when mobile base station relays are used.
The 5G system shall be able to support simultaneous UE connectivity to RAN, using a direct UE access link to the macro RAN together with an access link via a mobile base station relay (e.g. mounted on a vehicle).

Editor’s note: Terminology used in the above requirements (e.g., macro RAN, RAN) may need to be clarified.
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