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1
Introduction
Resource allocation is important aspect of 1:M broadcast communication for PS. Resource allocation has following open issues from RAN2 point of view , as mentioned in draft agenda by chairman and TR 36.843:

	1. How are UEs in-coverage and out-of-coverage made aware of the resource pool (time/frequency) for D2D communication reception?

2. How are transmission resources handled / allocated? RAN2 aspects of radio resource allocation and scheduling including message/data flows.
3. How the NW can control (in particular for UEs in coverage) which resources they use for D2D communication


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. 1: M D2D broadcast communication for public safety is required to work in out of coverage, in coverage and partial network coverage scenarios. We now discuss all the open issues as mentioned above one by one:

	1. How are UEs in-coverage and out-of-coverage made aware of the resource pool (time/frequency) for D2D communication reception?


SIB message is used to indicate D2D resource pool in case of in-coverage PS UEs. Where as preconfigured readio resource pool is used by out-of coverage UEs.
Proposal 1: SIB message is used to indicate D2D resource pool in case of in-coverage PS UEs. 

Proposal 2: Preconfigured readio resource pool is used by out-of coverage UEs.

	2. How are transmission resources handled / allocated? RAN2 aspects of radio resource allocation and scheduling including message/data flows.
3. How the NW can control (in particular for UEs in coverage) which resources they use for D2D communication


Distributed and centralised scheduling are two possible approaches for 1:M D2D broadcast communication. In case of out of coverage it is relatively clear that distributed approach should be used as scheduling mechanism as it is simpler in nature. However in case of in coverage scenario some companies prefer to have scheduling performed by eNB within the resource pool. Whereas it is possible that if centralised scheduling is used for in-coverage and distributed scheduling is used for out of coverage then the mode change can take significant time if RLF is used for mode change. This delay can be unacceptable for public safety use cases. As a way forward we propose:
1) When transmitting UEs are in network coverage, eNodeB or rel-10 relay node will semi-statically allocate a resource pool for D2D communication
2) A UE will operate in three modes for resource allocation
· In coverage: eNodeB or rel-10 relay node will schedule the exact resource within the resource pool that will be used by a UE for D2D transmission
· Edge of coverage: a UE on its own select a resource from the resource pool to transmit on
· Out of coverage: a UE on its own select a resource from a pre-configured resource pool to transmit on
· The details of how a UE selects the mode to operate on is FFS. 

· For example selection can be based on downlink received power
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Figure 1: Different modes of operation
Advantage of this approach is that UE has enough time to switch the mode prior to RLF and hence delay and discontinuity in communication can be avoided. The details of how a UE selects the mode to operate on can be discussed further in WI phase.

Proposal 3: To avoid long delay and discontinuity in communication because of UE movement from in-coverage to out of coverage; UE can operate in three modes namely In-Coverage, Edge-of-Coverage and Out-of-Coverage. 
Proposal 4: In coverage case; eNodeB or rel-10 relay node will schedule the exact resource within the resource pool (SIB indicated) that will be used by a UE for D2D transmission

Proposal 5: Edge of coverage case; a UE on its own select a resource from the resource pool (SIB indicated) to transmit on

Proposal 6: Out of coverage case; a UE on its own select a resource from a pre-configured resource pool to transmit on

There is a scenario of partial coverage 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 pool; 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 PD2DSCH [1]. 

Those UEs which can receive the SIB can forward in PD2DSCH [1] to the UEs which are out of coverage. So that out of coverage UEs can use forwarded SIB indicated resource pool.
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Figure 2-1 Synchronization resource allocation
PD2DSCH may contain:

· Timing information -- counters

· Synchronization Status, Accuracy  – e.g. connected to GPS, connected to WAN, etc.

· Stratum Level (i.e., hop count)

· Information for conflict resolution – e.g. age/source/reliability of the timing signal 

· System configuration information – e.g. resource pool used for D2D communication




Option 2: Rule based resource selection from resourse pool 

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

· Out of coverage UEs 

· Use preconfigured radio resources for transmission as per Proposal 6
· Use all resources for reception, except the sub-frames in which they transmit 

· In coverage and Edge of Coverage UEs 

· Transmissions are within SIB indicated resource pool as per Proposal 4 and Proposal 5. 

· 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 7: In case of partial network scenario SIB forwarding (option 1) or rule base resource pool (option 2) allocation mechanisms can be used. RAN2 can select one of the options in WI phase.

As mentioned above in-coverage case scheduling is perfomed by eNB within the SIB indicated resource pool, so UE should indicate to eNB that it wants to peform D2D. eNB also receives “Prose communication authorized ”indication from MME in context setup request.
Proposal 8: UE should indicate to eNB that it wants to peform D2D.

4
Conclusion 

In this contribution open issues of 1: M D2D broadcast communication are discussed. We propose: 
Proposal 1: SIB message is used to indicate D2D resource pool in case of in-coverage PS UEs. 
Proposal 2: Preconfigured readio resource pool is used by out-of coverage UEs.
Proposal 3: To avoid long delay and discontinuity in communication because of UE movement from in-coverage to out of coverage; UE can operate in three modes namely In-Coverage, Edge-of-Coverage and Out-of-Coverage. 
Proposal 4: In coverage case; eNodeB or rel-10 relay node will schedule the exact resource within the resource pool (SIB indicated) that will be used by a UE for D2D transmission

Proposal 5: Edge of coverage case; a UE on its own select a resource from the resource pool (SIB indicated) to transmit on

Proposal 6: Out of coverage case; a UE on its own select a resource from a pre-configured resource pool to transmit on

Proposal 7: In case of partial network scenario SIB forwarding (option 1) or rule base resource pool (option 2) allocation mechanisms can be used. RAN2 can select one of the options in WI phase.

Proposal 8: UE should indicate to eNB that it wants to peform D2D.
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