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1. Introduction
This document provides procedures for off-network MCVideo Discovery capability. Discovery capability allows MCVideo Users to find other MCVideo UEs, and discover their capabilities.
The contribution provides two types of discovery capabilites, periodic discovery beacons  and discovery probes. 
2. Reason for Change
Changes presented in this document are based on the following requirements documented in 3GPP TS 22.281.
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3. Proposal

It is proposed to agree the following changes to 3GPP TS 23.281
* * * First Change * * * *

7.A
Off-network  Discovery Capability
7.A.1
General

Editor’s Note: General description of the procedure should be described here.
7.A.2
Information flows for Off-network Discovery Capability
Editor’s Note: Information flows should be described here. New subclauses may be added as required.
7.A.3
Periodic discovery beacons
7.A.3.1
General

Editor’s Note: General functional description should be described here.
7.A.3.2
Procedure - Periodic discovery beacons
The following procedure describes periodic discovery beacons with a back-off timer.
Each MCVideo UE employs a back-off timer and broadcasts Discovery Announcements periodically. This Discovery Announcement message is received by all other MCVideo group members.
The back-off time can either depend on preconfigured value or is calculated dynamically based on the frequency of receiving such discovery announcements, or by employing a combination of both. 
Upon receiving such a discovery beacon the MCVideo UE stores/updates the information about the transmitting MCVideo UE in a cache.
Pre-conditions:

1.
MCVideo UE 1 to MCVideo UE N are members of the same MCVideo group.
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Figure 7.A.3.2-1: Periodic discovery beacons
1.
MCVideo UE 1 calculates the back-off time for Discovery Announcement.

2.
After waiting for the calculated back-off, MCVideo UE 1 transmits a Discovery Announcement message, which contains its capability information with other relevant information.

3.
Other MCVideo UEs, upon receiving a Discovery Announcement message from MCVideo UE 1, cache its presence and capability information along with other relevant information.
4.
MCVideo UEs recalculate the back-off time for Discovery Announcement.
NOTE:
Discovery Announcement may include specific category tags (e.g. certain video camera), video capabilities of the UE, status of UE activiy (e.g. receiving video, transmitting video, or recording video), etc.
* * * Next Change * * * *

7.A.4
Probe available UEs
7.A.4.1
General

Editor’s Note: General functional description should be described here.
7.A.4.2
Procedure - Probe available UEs with back-off
The following procedure describes a probe mechanism to search for other MCVideo UEs available in proximity. 
The MCVideo UE searching for other MCVideo UEs in proximity broadcasts a Discovery Probe message towards other MCVideo UEs. 
On receiving the Discovey Probe message, the MCVideo UEs calculate a back-off time and respond to the received Discovery Probe message with a Discovery Announcement message, once the back-off expires. 
The back-off time can either depend on preconfigured value or is calculated dynamically based on the frequency of receiving such discovery announcements, or by employing a combination of both.
Pre-conditions:

1.
MCVideo UE 1 to MCVideo UE N are members of the same MCVideo group.
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Figure 7.A.4.2-1: Discovery Probe available UEs 

1.
MCVideo UE 1 broadcasts a Discovery Probe message to search for all available MCVideo UEs in the proximity.

2.
Upon receiving a Discovery Probe message, the MCVideo UEs calculate the next feasible time for Discovery Announcement.
3a.
After waiting for the back-off time, the MCVideo UE 2 responds with Discovery Announcement message, which contains its capability information with other relevant information.

3b.
After waiting for the back-off time, the MCVideo UE N responds with Discovery Announcement message, which contains its capability information with other relevant information.

4.
MCVideo UEs, upon receiving a Discovery Announcement message from another MCVideo UE, cache its presence and capability information along with other relevant information.

* * * Next Change * * * *
7.A.5
Probe particular UEs
7.A.5.1
General

Editor’s Note: General functional description should be described here.
7.A.5.2
Procedure - Probe UEs with a particular capability
The following procedure describes a probe mechanism to search for MCVideo UEs in proximity with a particular capability.

MCVideo UE broadcasts a Discovery Probe message towards other MCVideo UEs with search criteria. The search criteria may include MCVideo user ID, MCVideo UE ID, a set of capabilities or a particular category, or a mix of such criterions.
Upon receiving the Discovery Probe message, the MCVideo UE that fulfils the search criteria calculates a back-off time and responds to the received Discovery Probe message with a Discovery Announcement message, once the back-off expires.
The back-off time can either depend on preconfigured value or is calculated dynamically based on the frequency of receiving such discovery announcements, or by employing a combination of both.
Pre-conditions:

1.
MCVideo UE 1 to MCVideo UE N are members of the same MCVideo group.
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Figure 7.A.5.2-1: Probe UEs with a particular capability
1.
MCVideo UE 1 broadcasts a Discovery Probe message with search criteria to search for MCVideo UEs in proximity, with particular characteristics.

2.
Upon receiving a Discovery Probe message with search criteria, all MCVideo UEs which fulfil the search criteria calculate the next feasible time for Discovery Announcement.
3.
After waiting for the back-off time, the MCVideo UEs respond with a Discovery Announcement message, which contains its capability information with other relevant information.

4.
MCVideo UEs, upon receiving a Discovery Announcement message from another MCVideo UE, cache its presence and capability information along with other relevant information.

7.A.5.3
Procedure - Probe a particular UE
The following procedure describes a mechanism to probe a particular MCVideo UE in proximity, for its capabilities. 

MCVideo UE unicasts a Discovery Probe message towards another MCVideo UE. 
Upon receiving the Discovery Probe message, the MCVideo UE responds to the received Discovery Probe message with a Discovery Announcement message. 
Pre-conditions:

1.
MCVideo UE 1 and MCVideo UE 2 are members of the same ProSe Discovey group and are ProSe 1:1 direct communication capable.
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Figure 7.A.5.3-1: Probe particular UEs by using unicast
1.
MCVideo UE 1 sends a Discovery Probe message towards MCVideo UE 2.

2.
Upon receiving the Discovery Probe message the MCVideo UE responds with a Discovery Announcement message, which contains its capability information with other relevant information.

3.
MCVideo UE, upon receiving a Discovery Announcement message, cache its presence and capability information along with other relevant information.
5.1.2.2	Video capabilities information management


 [R-5.1.2.2.2-002] The MCVideo service shall provide a mechanism by which an authorized MCVideo User can obtain and display the video capabilities of another MCVideo UE. 


 [R-5.1.2.2.2-005] The MCVideo service shall support signaling such that a set of camera capabilities or parameters of an MCVideo UE can be displayed on a remote MCVideo UE.


5.1.8	MCVideo capability information sharing 


 [R-5.1.8.2-001] Subject to permissions and authorization, the MCVideo service shall provide a means to share information about video capabilities (e.g. codecs…) of MCVideo UEs under the control of members of a selected group.
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