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Abstract: This contribution proposes a new use case for TR 22.855 on spatial grouping. All text is new.


* * * * Start of Change 1 * * * *
5.X     Spatial grouping
5.X.1 	Description
In this use case, ranging is used to subdivide an area into subareas, based on the presence of multiple UEs in vicinity of each other. The ranging between a UE and a gravitational center or a designated center of a group of UEs in vicinity of each other can be used to enable certain services or trigger automatic actions. 
Consider for example an area illustrated in below figure which represents e.g. a school yard, a room in a house, an exhibition floor, conference center, a area/room in a house, area/room in hospital, etc. The area contains several clusters of UEs (each indicated by a little blue rectangle). The UEs in these clusters can take part in a group communication (e.g. playing a game, watching something together, discussing something).
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Consider someone comes into the area with a UE indicated by the red rectangle and wants to join one of the communication groups, e.g. cluster 1. Depending on the trajectory, the UE may pass UEs of cluster 2, but only when it comes in close proximity of the relative “center” of the group (e.g. center of gravity) it joins the cluster 1 group communication. Calculating a center of gravity or calculating a relative distance towards a number of other UEs also allows the area to be subdivided into subareas and/or create virtual boundaries/geofences for group creation or for clustering an activity, without knowing exactly the spatial dimensions of the area beforehand. This could be useful e.g. to create two groups of UEs competing to each other in a game. Next to considering a point of reference acting as the center of a group, also a reference line could be considered, e.g. for setting up a communication group amongst the multiple cars driving on the same lane on a highway, or for clustering items in a warehouse.
[bookmark: _Toc49943787][bookmark: _Toc49944500]5.X.2	Pre-conditions
Peter has a 5G ranging enabled phone, and so do most of the participants of the meeting he is attending.
[bookmark: _GoBack]Each UE can be enabled to measure the distance (and optionally also the direction) with at least 3 other UEs in its vicinity, and optionally share the distance measurements with a 5G location service.
[bookmark: _Toc49943788][bookmark: _Toc49944501]5.X.3	Service Flows
After having been forced to work from home for a while, Peter is happy to attend a big 3GPP face-to-face meeting. During registration he receives a link to an application that he can download to his phone to enable ranging based group communication. Peter is curious how it works.
After the meeting has started, he noticed that during the coffee break several groups of people are clustering together to discuss certain proposals for the meeting.
Once Peter comes in vicinity of such cluster, Peter receives a notification on his phone asking him if he wants to join the discussion. He presses ‘yes’, and automatically his phone starts to show the document that they are discussing, which allows him to see the changes that they are making to the document.
After a while, the discussion leads to two opposing solutions being proposed, and someone suggests to work out each solution separately. The discussion group dissolves and people start to cluster together into two separate groups. Peter follows the people that were proposing a solution that he likes. The ranging based group communication app notices receives information from other UEs or from the location service that a new cluster is forming and the UEs in a certain radius (including Peter’s phone), are requested if they want to form and/or join the new communication group.
After 5 minutes, Peter loses interest in the discussion, and starts walking away. The phone automatically stops showing the document that was being shared if he walks outside the radius. 
[bookmark: _Toc49943789][bookmark: _Toc49944502]5.X.4	Post-conditions
None.
[bookmark: _Toc49943790][bookmark: _Toc49944503]5.X.5	Existing features partly or fully covering the use case functionality
From TS 22.468 Group Communication System Enablers (GCSE) which includes a.o.:
The system shall be able to uniquely identify a GCSE group. The system shall be able to uniquely identify a Group Member within a GCSE group
The system shall provide a mechanism to send a Group Communication to all Receiver Group Members. 
Only Receiver Group Members of the GCSE Group shall be able to receive from that GCSE Group via Group Communication.
The system shall provide a mechanism for a Group Member that is not connected via a 3GPP network, to communicate in a Group Communication for a GCSE Group that it is a member of.
The system shall provide a mechanism for the dynamic creation, modification, and deletion of GCSE Groups.
The system shall provide a mechanism to remotely configure a UE with any GCSE related information.
The 3GPP system shall allow a 3rd party (e.g., a gaming server) to provide information to be used for group communication (e.g. group ID and group member list).
The system shall provide a mechanism to restrict all Group Communications for a given GCSE Group to a defined geographic area. In this case Group Members shall be able to receive and/or transmit only within this geographic area.
The system shall provide a mechanism to redefine the geographic area for a GCSE Group that has a defined geographic area.
The system shall provide a mechanism to restrict a particular Group Communication transmission to a defined geographic area within the geographical scope of that group. In this case only Receiver Group Members within the geographic area shall receive the Group Communication.
A Group Member shall be able to request to join or leave an established Group Communication.
The system shall support groups whose membership shall be the same irrespective of whether a Group Communication is made using ProSe Group Communication or GCSE Group Communication.
From TS 22.186 Enhancement of 3GPP support for V2X scenarios, which includes a.o.:
[R.5.1-003]	The 3GPP system shall be able to support the message transfer for group management operations as requested by the application layer.
NOTE 1:	The determination of group membership may be done at the upper layers and/or lower layers (application and/or Layer 2).
[R.5.1-004]	The 3GPP system shall be able to support message transfer among a group of UEs supporting V2X application.
[R.5.1-005]	The 3GPP system shall be able to support message transfer between two UEs belonging to the same group of UEs supporting V2X application.
[R.5.1-006]	The 3GPP system shall be able to support confidentiality and integrity of message transfer among a group of UEs supporting V2X application.
[R.5.1-007]	The 3GPP system shall support relative lateral position accuracy of 0.1 m between UEs supporting V2X application.
From TS 22.278 Service requirements for the Evolved Packet System (EPS), which includes a.o.:
The operator shall be able to dynamically control the proximity criteria for any ProSe E-UTRA Communication (including ProSe E-UTRA Communication between two ProSe-enabled UEs, ProSe Group Communication and ProSe Broadcast Communication). Examples of the criteria include: Communication Range, channel conditions, achievable QoS.
An application on a ProSe-enabled UE shall be able to use ProSe Discovery to request EPC ProSe to determine the proximity of another ProSe-enabled UE; EPC ProSe shall be able to determine proximity of two ProSe-enabled UEs and inform the requesting application of their proximity.
A Public Safety ProSe-enabled ProSe-enabled UE, whether or not it is served by E-UTRAN shall be capable of transmitting data to a group of Public Safety ProSe-enabled UEs using ProSe Group Communications with a single transmission, assuming they are within Communication Range, authenticated and authorised.
[bookmark: _Toc49943791][bookmark: _Toc49944504]5.X.6	Potential New Requirements needed to support the use case
The 5G system shall be able to support ranging between a ranging enabled UE and the center of a communication group consisting of multiple ranging enabled UEs. 
	NOTE: the center of a group can be a relative spatial position denoting the center of gravity, one of the UEs of the group, or a reference line.
The 5G system shall be able to identify the formation of clusters of UEs, each cluster consisting of multiple ranging enabled UEs that are in close proximity of each other.  
* * * * End of Change 1 * * * *
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