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Abstract of the contribution: this contribution provides some updates to the communication solution that take into account that public safety receives may need to receive on resources beyond those signalled by the network, and also that the same radio layer mechanism can be used with unicast addressing.
Discussion
A public safety UE under network coverage my need to receive data not only from other UE's which transmit while under coverage, and therefore use the resources signalled by the network, but also from UE's that may be out of network coverage. Therefore it is in order to clarify this aspect by this P-CR to TS 23.303 as per the changes proposed here below
This is also in line with section 4.5.1.1.1.2.2

3) Radio parameters container for when the UE is "not served by E-UTRA"

-
 Includes the radio parameters that need to be configured in the UE in order to be able perform direct communication one-to-many procedures when "not served by E-UTRA". This includes e.g. frequency bands etc.

NOTE: More details on the necessary parameters will be defined in RAN specifications.

In addition, one-to-many communications can be used by a remote UE e.g. to send uplink data to a relay. Therefore, the destination Layer 2-ID may be equal to a unicast Layer-2 ID of a relay.
Proposed changes to TS 23.303

5.4
Procedures for direct communication

5.4.1
Direct communication one-to-many (decentralised mode) general
Direct communication one-many (decentralised mode) is applicable to Public Safety UEs only and can apply when the UE is served by E-UTRA or not, if authorised.

Direct communication one-many (decentralised mode) has the following characteristics:

-
One-to-many communication decentralised mode is connectionless. Thus there is no over PC5 control plane signalling. 

-
There is no QoS support apart from priority handling.

-
The user plane interface to the D2D radio layer is IP packets carried over radio bearers.

-
Members of a group share a secret from which a group security key may be derived to encrypt all user data for that group.  Only group members will be able to decrypt the user data as only they will possess the group secret.

-
Authorisation for Direct communication one-to-many (decentralised mode) is  pre-configured in the UE by the ProSe Function using PC3c reference point.

-
ProSe UE configuration parameters (e.g. including ProSe Group IP multicast addresses, ProSe Group IDs, Group security material, radio related parameters) are be pre-configured in the UE, as defined by procedures defined in this document.
-
Radio resources that a public safety UE can use to transmit while out of network coverage are pre-configured in the UE as per section 4.5.1.1.1.2.2
-
The one-to-many communications broadcast radio transport mechanism can be used also to address a specific UE Layer-2 ID (e.g. the Layer-2 Id of a relay), which e.g. is discovered or preconfigured in the UE, to emulate point-to-point communications from a link layer perspective.
5.4.2
Direct communication one-to-many (decentralized mode) transmitter
This procedure is applicable to authorized ProSe-enabled Public Safety UEs that are authorised to transmit.
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Figure 5.4.2-1: Direct one-to-many communication (decentralised mode) transmitter

1.
UE is configured with the related information for one-to-many communication as defined in clause 4.5.1.1.1.2.2. The UE obtains the necessary group context (ProSe Layer-2 Group ID, ProSe Group IP multicast address) to transmit IP-layer transport of data, and also the radio resource used for the direct communication. The ProSe Layer-2 Group ID and ProSe Group IP multicast address may be replaced by a Layer-2 ID of another UE (e.g. a UE-to-Network relay) and, potentially, a unicast IP address. This allows the emulation of a point-to-point communications link layer on a broadcast radio Layer.
2.
The originating UE finds the appropriate radio resource to conduct one-to-many communication. If the UE is "served by E-UTRA" it always uses the resources signalled from the network. If the UE is not "served by E-UTRA" it uses the appropriate radio resources for this purpose. 

NOTE: More details about step 2 to be defined in RAN WGs.

3.
The originating UE sends the IP data to the IP multicast address, and the ProSe Layer-2 Group ID as Destination Layer-2 ID, using resources as selected at step 2. The ProSe Layer-2 Group ID and ProSe Group IP multicast address may be replaced by a Layer-2 ID of another UE (e.g. a UE-to-Network relay) and, potentially, a unicast IP address. This allows the emulation of a point-to-point communications link layer on a broadcast radio Layer.
5.4.3
Direct communication one-to-many (decentralized mode) receiver

This procedure is only applicable to authorized ProSe-enabled Public Safety UEs that are authorised to receive.
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Figure 5.4.3-1: Direct one-to-many communication (decentralised mode) receiver

1.
UE is configured with the related information for one-to-many communication as defined in clause 4.5.1.1.1.2.2. The UE obtains the necessary group context (ProSe Layer-2 Group ID, Group IP multicast address) to receive IP-layer transport of data, and also the radio resource used for the direct communication. The ProSe Layer-2 Group ID by a Layer-2 ID of the UE (e.g. if it is acting as a UE-to-Network relay) and IP address may be a unicast IP address. This allows the emulation of a point-to-point communications link layer reception on a broadcast radio Layer.
2.
The receiving UE finds the appropriate radio resource to conduct one-to-many communication. This includes resources which, if the UE is "served by E-UTRA", are signalled from the network and the resources that potential senders which are not "served by E-UTRA" may use to transmit. 

NOTE: More details about step 2 to be defined in RAN WGs.

3.
The receiving UE filters out the received packet based on the ProSe Layer-2 Group ID contained in the Destination Layer-2 ID and if it matches the Group IDs configured, delivers the packet to upper layers. The user plane packets will be delivered to the IP stack that filters the packets based on the Group IP multicast address. The ProSe Layer-2 Group ID may be replaced by a Layer-2 ID of the UE (e.g. if it is acting as a UE-to-Network relay) and the IP address may also be a unicast IP address. This allows the emulation of a point-to-point communications link layer reception on a broadcast radio Layer. In this case, the filtering is performed based on this Unicast Layer-2 ID and the relevant IP addresses (whether multicast or unicast).
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