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1
Introduction
In 3GPP RAN2 #83Bis RAN2 made following agreements [1] for 1: M D2D broadcast communication:
	Agreements
1
As baseline we assume that from L2 point of view, 1:M D2D communication is one-way and there is no feedback on L2 (MAC/RLC/PDCP)

PDCP: 

2
D2D communication data should be handled as the normal user-plane data, i.e. IP packet

3
Header-compression/decompression in PDCP is applicable for D2D communication. U-Mode is used for header compression in PDCP for D2D broadcast operation for public safety.

4
Security support will be addressed based on input by SA3.

RLC:

5
RLC UM is used for D2D broadcast communication. 

5b
So far no need has been identified for RLC AM or RLC TM for D2D communication for user plane data transmission. 

MAC:

6
No HARQ feedback is assumed for D2D communication 

RRC / Connection Handling:

7
A D2D UE does not establish and maintain a logical connection to receiving UEs prior to a 1:M data transmission. 




Some of the issues identified for further studies are:

	1 FFS how resources are allocated

2 FFS how the UP protocol stack is configured

3 FFS how group management is performed and whether additional group or user IDs are required in e.g. MAC. 


In this document these aspects are discussed for 1: M D2D broadcast communication for public safety.  
2
Discussion
1: M D2D broadcast communication is the mechanism of communication between UEs of a group for public safety. Following aspects are further discussed:
2.1 Radio Resource allocation

1: M D2D broadcast communication for public safety is required to work in out of coverage, in coverage and partial network coverage scenarios.
2.1.1 Out of coverage:

In case of out of coverage scenario radio resource for 1: M broadcast communication is preconfigured. Every PS UE is aware of the configuration and as soon as PS application is activated by the user, the PS UE starts using the pre-configured resources. 

Proposal 1: In case of out of network coverage scenario PS UEs uses pre–configured radio resources for transmission and reception of 1: M D2D broadcast communication.
2.1.2 In-coverage:

In case of in-coverage scenario radio resources are allocated by eNB. These resources appear periodically and information of allocated radio resources can be broadcasted in a SIB message. To make it coexist with WAN operation certain HARQ processes can be reserved for 1: M D2D Broadcast communication for PS. In case of an incident if more resources are required that can be handled by SIB update mechanism. SIB update operates in the order of few seconds that corresponds to the requirement from PS community.
Proposal 2: In case of in-coverage scenario SIB message informs allocated radio resources to PS UEs.
2.1.3 Partial coverage:

This is the scenario where some of the UEs of a group are in coverage and some of the UEs are out of coverage. UEs which are in coverage will be able to receive the SIB message indicating the allocated radio resource; whereas out of coverage UEs will not be aware of it. To solve this issue there are two options:

Option 1: SIB message forwarded to out of coverage UEs. 
In-coverage and out of coverage UE behaviour is mentioned below for Option 1:
· In coverage UEs 

· UEs use SIB signalled radio resources for transmission and reception of 1:M D2D broadcast communication
· Provide radio resource allocation information as signalled in SIB to out of coverage UEs 

· This information is transmitted as part of TIB used for synchronisation purpose [2] as shown below in Figure 1.
· Out of coverage UEs 

· UEs start using the SIB allocated resources for transmission and reception of 1: M D2D broadcast communication as soon as they receive this information in TIB (as shown in Figure 1)
[image: image1.emf]
Figure 1: Synchronization packet format for 1: M D2D Broadcast communication [2]
Option 2: SIB message NOT forwarded to out of coverage UEs. 

In-coverage and out of coverage UE behaviour is mentioned below for Option 2:

· Out of coverage UEs 

· Use preconfigured radio resources for transmission 

· Use all resources for reception, except the sub-frames in which they transmit 

· In coverage UEs 

· Use SIB configured resources for transmission 

· Use all DRX Off resources for reception 

· In DRX On periods, some rule for prioritization between WAN DL reception and 1: M D2D broadcast communication reception (If UE has only one Rx chain)
Observation 1: Option 1 is flexible but requires signalling for SIB forwarding; whereas option 2 is simple in nature.

Proposal 3: RAN2 can select one of the options in WI phase.
2.2 Group ID and Group management
1. Group ID: 
· Each public safety group is identified by Group ID. 
· One public safety UE can be part of one or multiple groups. 
· Public safety UEs are preconfigured with Group IDs of all the groups for which it is a member.
· Alternatively PS application provides option to select the groups to the user as part of user interface; this selection is then provided to RRC.
· Packets from only those groups are passed to upper layer for which UE is a member.

· Unnecessary ROHC processing takes place if packets from unwanted groups are not filtered out at MAC. Hence it is proposed in [3] that Group ID should be part of MAC sub-header. This helps in filtering out packets from other groups at MAC layer and helps ROHC at PDCP.
2. Group management: 
· Group management is performed based on Group ID. As mentioned above every PS UE is preconfigured with one or multiple group ID (as they can be part of one or multiple groups).
· On the fly Group ID allocation is not required. Hence control signalling for Group ID allocation and group management at access stratum level is not required.

· Any UE which is part of a particular group can start receiving 1: M D2D broadcast communication as soon as it comes in the range of the group. 
Proposal 4: Group management is performed based on preconfigured or user selected Group ID (s)
Proposal 4b: It is not required to have control signalling for Group ID allocation at access stratum level as Group IDs are preconfigured.

Proposal 6: Group ID should be part of MAC sub-header to filter out packets from other groups at MAC.
2.2 User Plane Protocol configurations

It is agreed that 1: M D2D broadcast communication is connectionless operation. To achieve this form of operation user plane layers have to be configured in a certain way. The configuration of user plane should be done by RRC whenever PS application is activated by user [3]. The configuration is preconfigured in RRC. This operation can be same for all scenarios (i.e. in-coverage, out of coverage, partial coverage) except for the configuration related to radio resources as discussed above in section 2.1.

Proposal 7: RRC configures user plane whenever PS application is activated by user.
Proposal 8: RRC uses preconfigured parameters for configuration of user plane.

4
Conclusion 

In this contribution some of the aspects identified for further study for 1: M D2D broadcast communication are discussed. We propose: 
Proposal 1: In case of out of network coverage scenario PS UEs uses pre–configured radio resources for transmission and reception of 1: M D2D broadcast communication.
Proposal 2: In case of in-coverage scenario SIB message informs allocated radio resources to PS UEs.
Proposal 3: RAN2 can select one of the options in WI phase.

Proposal 4: Group management is performed based on preconfigured or user selected Group ID (s)

Proposal 4b: It is not required to have control signalling for Group ID allocation at access stratum level as Group IDs are preconfigured.
Proposal 6: Group ID should be part of MAC sub-header to filter out packets from other groups at MAC.
Proposal 7: RRC configures user plane whenever PS application is activated by user.
Proposal 8: RRC uses preconfigured parameters for configuration of user plane.
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