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1. Introduction
This document proposes a solution for ProSe Direct one-to-many communication.
This solution for ProSe one-to-many communication includes both ProSe broadcast and ProSe multicast modes:

-
 ProSe broadcast mode is a transport service that is supported by ProSe enabled Public Safety UEs to deliver data to all potential UEs in the proximity regardless of their group membership. 

-
ProSe multicast mode is a transport service to deliver data only to the UEs in the proximity that are members of a group. 

How to support broadcast and multicast mode "over the air" will be clarified in RAN WGs. 

The solution presented here is   based on IP communication.  Generally, the direct one-to-many communication is initiated  in network independent manner among the UEs in the proximity with resources provisioned by DPF or RAN when the UE is "in coverage" .The following steps occur before the one-to-many direct communication among UEs can commence over IP:

1. Group Configuration. This may involve setting up groups (e.g., talk-groups for public safety voice communication) with a common group identifier. Part of this configuration may involve authorizing UEs to participate in one-to-many ProSe communication, provisioning security credentials for one-to-many ProSe communication session, provisioning individual IP address and IP multicast address for the whole group. 
2. Optional Discovery phase: the originating UE has discovered the expression(s) of the UEs that are part of the associated group. This is an operation that is happening "in the background" (i.e. the UE monitoring at certain intervals the "discovery plane" and not need to be triggered on demand). The specific use of discovery from the members of the group may involve configuring individual expressions for the UE applications but also expressions identifying the group members.


The procedures of the Discovery phase for this solution alternative are described for example in section 6.1.1.2.3.2.

3. Direct communication phase (one-to-many): the originating UE is initiating one-to-many direct communication (over IP) with the terminating UEs. 
In figure below, we depict a timeline sequence for the One-to-many ProSe communication.
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Figure: Timeline for One-to-Many ProSe Communication

The group session announcement procedure is to allow a power-efficient way to keep group alive during the ProSe one-to-many communication session. Although it shows in a “persistent” way in the above figure, it only needs to be invoked periodically or occasionally when a new traffic is initiated. When there is no more data transmission activity, the session announcement message stops. This can either be achieved by sending an explicit "stop" announcement of by just terminating the earlier transmitted announcement. 

By monitoring “group session announcements” with a pre-configured duty-cycle, the receiving UEs could avoid “Always on” in the receiving mode, and save power when there is no likelihood of participate. 

Note that without such a “group session announcement” mechanism, the transmitting UEs participating the one-to-many communication will have to broadcast blindly, which may also be a feasible option for Public Safety UEs. However, such an operation may require Public-Safety UEs to be listening all the time, and have impacts on the power-efficiency of the devices. This optimization allows the UEs to only launch/join direct one-to-many traffic after detecting relevant group activity in the proximity.

2. Proposal

Based on the above the text is proposed to be included in section 6 of TR 23.703. 
>>>Start Changes<<<<
4.1.2 
Supported E-UTRAN ProSe Direct Communication Modes
Two different modes for ProSe Direct Communication one-to-one are supported:
-
Network independent direct communication: This mode of operation for ProSe Direct Communication does not require any network assistance to authorize the connection and communication is performed by using only functionality and information local to the UE. This mode is applicable only to pre-authorised ProSe-enabled Public Safety UEs, regardless of whether the UEs are served by E-UTRAN or not. 

-
Network authorized direct communication: This mode of operation for ProSe Direct Communication always requires network assistance and may also be applicable when only one UE is "served by E-UTRAN" for Public safety UEs. For non-Public Safety UEs both UEs must be "served by E-UTRAN".
For Direct Communication one-to-many only the network independent mode is supported. This mode is applicable only to pre-authorised ProSe-enabled Public Safety UEs, regardless of whether the UEs are served by E-UTRAN or not.
Editor's note: Lawful interception and data retention aspects for the network independent direct communication  are FFS.
Editor's note: It is FFS how service continuity is supported between network independent direct communication and network authorised direct communication when UEs move from being "not served by E-UTRAN" to being "served by E-UTRAN" (and vice versa).
>>>Next Change<<<<
6.X
Direct Communication (one-to-many)
6.x.1
Solution B1: LTE Direct Communication (one-to-many)
6.x.1.1
Functional description

This solution for ProSe one-to-many communication includes both ProSe broadcast and ProSe multicast modes:

-
 ProSe broadcast mode is a transport service that is supported by ProSe enabled Public Safety UEs to deliver data to all potential UEs in the proximity regardless of their group membership. 

-
ProSe multicast mode is a transport service to deliver data only to the UEs in the proximity that are members of a group. More about the formulation of this group  is described in 6.x.1.2.   

How to support broadcast and multicast mode "over the air" will be clarified in RAN WGs. 

The solution presented here is  based on IP communication.  Generally, the direct one-to-many communication is initiated  in network independent manner among the UEs in the proximity with resources provisioned by DPF or RAN when the UE is "in coverage" 
The following steps occur before the direct one-to-many communication among UEs can commence over IP:

1. Group Configuration. This may involve setting up groups (e.g., talk-groups for public safety voice communication) with a common group identifier. Part of this configuration may involve  authorizing UEs to participate in one-to-many ProSe communication,  provisioning security credentials for one-to-many ProSe communication sessions, provisioning individual IP addresses and an IP multicast address for the whole group. 
2. Optional Discovery phase: the originating UE discovers the UEs that is interested to initiate communication to. The procedures of the Discovery phase for this solution alternative are described in different sections. The specific use of discovery from the members of the group may involve configuring individual expressions for the UE applications and/or expressions identifying the group members.

3. Direct communication phase (one-to-many): the originating UE is initiating direct one-to-many communication (over IP) with the terminating UEs. 

6.x.1.2
Group in ProSe One-to-Many Communication 

6.x.1.2.1 
Concept Description

An application layer group could utilize the one-to-many communication capabilities provided by the ProSe system. In this case, we assume group memberships are all pre-configured according to this application layer group. 

When performing direct one-to-many communication, the group is identified by a group identifier, named TDGI (Temporary Direct Group Identifier), which is similar to the TMGI concept in MBMS.  

Each TDGI is also associated with an IP multicast address used by the application-layer group e.g. specific Public Safety group for its broadcast/multicast service. ProSe one-to-many communication only occurs amongst its group members which are in "proximity". In mobility scenarios, it is possible that some members are temporarily "unreachable" for a ProSe communication session.

After a TDGI is allocated to a group and configured to all group members beforehand, the group members can use it to identify a one-to-many ProSe bearer context for their group. The particular radio resource used by this group for one-to-many communication  is also associated with this TDGI.  

In order to optimize the power consumption at the receiving end, a "group session announcement procedure" is envisaged to be used by the radio layers so as to allow a power-efficient way to keep the group “alive” during the ProSe one-to-many communication session. The announcement needs to be invoked periodically or occasionally when new traffic is initiated. When there is no more data transmission activity, the session announcement message stops. This can either be achieved by sending an explicit "stop" announcement of by just terminating the earlier transmitted announcement. 

By monitoring “group session announcements” with a pre-configured duty-cycle, the receiving UEs could avoid being "always on" in the receiving mode, and save power when there is no likelihood of participation. 

Note that without such a “group session announcement” mechanism, the transmitting UEs participating the one-to-many communication will have to broadcast blindly, which may nonetheless be a feasible option for Public Safety UEs. However, such an operation may require Public-Safety UEs to be listening all the time, and has impacts on the power-efficiency of the UEs. This optimization allows the UEs to only launch/join direct one-to-many traffic after detecting relevant group activity in the proximity. 
6.x.1.2.3
ProSe-layer Group Security

For broadcast operation, the devices do not need explicit authorization to receive broadcast data. However, for multicast group operation, to prevent non-members from listening to ProSe group communication transmissions (i.e. perform access control), each group member needs to obtain explicit authorization and get pre-provisioned with security material for this purpose.

Editor's Note: More details about the security procedures to be defined in SA3 TR.
6.x.1.3
Procedures

6.x.1.3.1
Direct One-to-Many communication 
As described in section 6.x.1.1, this procedure is applicable to authorised ProSe-enabled Public Safety UEs. 
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Figure 6.x.3.1-1: Direct One-to-Many Communication procedure 

1.
UE is configured with the related information for one-to-many communication. The UE obtains the necessary group context (name, TDGI etc.), the source IP address and destination IP multicast address to conduct IP-layer transport of data, and also the radio resource used for the broadcast/multicast service.

2.
Optional discovery procedure in which the initiating UE discovers one or more target UEs or information related to the group (identified by the TDGI) which are interested to perform one-to-many communication. The discovery procedure is performed similar to what is defined in section 6.1.

3.
The originating UE finds the appropriate radio resource to conduct one-to-many communication according to the configuration. At the same time, the UE may also announce the group activity as a control signalling to notify other group members. Such a signalling could contain the TDGI, transmitter identity, and other information related to the one-to-many direct communication.
4.
One to many communication starts.

NOTE X: More details about steps 3 and 4 to be defined in RAN WGs.

6.x.1.4
Configuration information from DPF for direct communication one-to- many
Following the procedures defined in section 6.1.2.1.2 the following information is provisioned for direct communication one-to-many:

Authorisation for direct communication one-to-many
Is the UE authorised to perform direct communication one-to-many in this PLMN? (yes/no) 
(This information always comes from the registered PLMN
Additional information 

For direct communication one-to-many also group configuration needs to be provided. This may involve setting up groups (e.g., talk-groups for public safety voice communication) with a common group identifier. Part of this configuration may involve authorizing UEs to participate in one-to-many ProSe communication,  provisioning security credentials for one-to-many ProSe communication sessions, provisioning individual IP addresses and an IP multicast address for the whole group, provisioning the service description (e.g. SDP) of the group communication sessions etc.
For "out of network coverage" operation, the resources (e.g. frequency bands) that the UE would use for direct services also need to be provisioned. 
This information can be common for both direct discovery and communication and indicates to the UE what are the resources (e.g. frequency bands used) that are provided in the registered PLMN for direct discovery and communication.
- This information is always provided from the registered PLMN
In cases where the registered PLMN cannot provide any resources for direct communication out of network coverage, the UE is provisioned with a list/table that indicates the resources (e.g. frequency bands used) for different locations.
- This information can be provided from the HPLMN. 

All the above information can also be pre-provisioned into the UE and how often the UE has to contact the DPF can be operator controlled.

The resource allocated by DPF may be used in both one-to-one and one-to-many communication.

6.x.1.5
 Direct One-to-Many bearer concept

The Direct one-to-many bearer is similar to the MBMS bearer concept. It defines IP flows upon an IP multicast address.  This bearer may be used either with an in-coverage mechanism (to be defined in GCSE) or over a Direct radio bearer. 

Note that this Direct one-to-many bearer is pre-configured, without using NAS signalling.

6.x.1.5.1
IP address allocation
IPv6 addresses are the only IP addresses used for the direct link.

Each individual UE involved in One-to-Many ProSe communication should reuse the IP address allocated for its One-to-One communication, if possible.  
6.x.1.6
Mobility Aspects
6.x.1.6.1
Interacting with GCSE-LTE system

Editor's Note: Interactions with GCSE-LTE system are FFS.
6.x.1.7
Operational aspects

6.x.1.7.1
 Accounting

Since one-to-many ProSe communication is envisaged to be used "out of E-UTRAN coverage" the UE can be expected to report accounting records to the network when it goes back into E-UTRAN coverage.

NOTE: 
The reporting can use over IP protocols or any form of small data interface that exists (e.g. SMS) or any other possible small data mechanism that could be defined in rel.12.

6.x.1.8
Impact on existing entities and interfaces
Editor's Note: Impacts on existing nodes or functionality will be added.
6.x.1.9
Solution evaluation

Editor’s Note: The fulfilment of requirements in section 4.2 needs will be evaluated. 
>>>End of Changes<<<<
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