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1 Introduction
The study of the unicast, groupcast, broadcast sidelink V2X communications is included in the SID [1]. Current LTE D2D communication framework is mainly tailored for broadcast/groupcast communications, therefore the introduction of one-to-one communication may bring to potentially large specification impacts and L1/L2 system design challenges. 

In this paper, we provide an overview of some of the technical aspects that should be discussed during the study item phase, mainly focusing on how to differentiate unicast/groupcast/broadcast transmissions in terms of resource allocation.

2 Discussion

Even though one-to-one direct communication is supported in Prose, e.g. in the context of relay communications, the impact on L1/L2 procedure is minimal. According to [2], the UE can be configured by upper layers to perform one-to-many (i.e. broadcast or groupcast) communications or one-to-one communications. Depending on the type of communication, a L2 link ID is also provided by higher layers, which is then used in the MAC PDU header. Therefore, apart from this small MAC impact, there are no other L1/L2 procedures which are affected by the selection of a unicast transmission scheme. In fact, for V2X all the RAN procedures have been designed with broadcast use cases in mind.

Observation 1 The legacy LTE sidelink design only targets broadcast V2X use cases.

On the other hand, the new V2X SID mentions SL unicast communication as something to be studied to fulfil certain advanced V2X use cases. In the latest RAN1#94, some preliminary agreements have been reached on this topic: 
	From RAN1#94:

Agreements:

· RAN1 assumes that higher layer decides if a certain data has to be transmitted in a unicast, groupcast, or broadcast manner and inform the physical layer of the decision. For a transmission for unicast or groupcast, RAN1 assumes that the UE has established the session to which the transmission belongs to. Note that RAN1 has not made agreement about the difference among transmissions in unicast, groupcast, and broadcast manner.

· RAN1 assumes that the physical layer knows the following information for a certain transmission belonging to a unicast or groupcast session. Note RAN1 has not made agreement about the usage of this information.

· ID

· Groupcast: destination group ID, FFS: source ID

· Unicast: destination ID, FFS: source ID

· HARQ process ID (FFS for groupcast)

· RAN1 can continue discussion on other information


In line with the above RAN1 assumptions, we believe that whether the UE should perform unicast/groupcast/broadcast communication depends on the specific V2X service as configured by the operator, as well as on the UE subscription and authorization protocols.
Proposal 1 From RAN2 perspective, higher layers indicate if a UE shall perform unicast/groupcast/broadcast sidelink V2X communication for a given V2X service. Details up to SA2, e.g. authorization procedures.
Whether the selection of unicast/groupcast/broadcast has some impact on the resource allocation procedures is obviously in the scope of RAN1 and RAN2.
In Prose Communications, the resource allocation is agnostic with respect to the casting scheme used. The same principles could be used also in V2X, especially when the UE is in IDLE mode. In fact, configuring different pools for IDLE operations depending on the casting scheme does not seem to be reasonable. The network might not be aware of the actual cell load and of the casting scheme in use, therefore this solution would just lead to potentially high and unpredictable resource wastage. On the other hand, we believe that for IDLE mode operations, the mode-2 resource pool design should allow coexistence of different casting schemes; for example, the resource reservation scheme introduced in Rel.14 may be already sufficient at least at low load.
Proposal 2 For IDLE mode operations, RAN2 defines only a single mode-2 pool provided by broadcast signalling, irrespective of the casting scheme used by UEs.

On the other hand, for CONNECTED mode operations, there is the possibility for the network to provide dedicated pool configurations, either mode-1 and/or mode-2, depending on the casting scheme required by the UE and on the specific V2X service. This would obviously be beneficial for the transmitter which can enjoy less interfered transmissions, and also the receiver which can prioritize the reception of packets on certain resources. 
For example, at connection establishment the UE can indicate to the network that it desires dedicated resources for unicast/multicast transmission for a certain V2X service, and in case the UE is authorized to perform the casting scheme, the network may configure a mode1/mode-2 pool and indicate the casting scheme to use. 
Proposal 3 For CONNECTED mode operations, RAN2 studies how the network can properly configure a mode-1/mode-2 resource pool, on the basis of UE signalling and UE authorization to perform unicast/groupcast/broadcast sidelink V2X communications for a certain V2X service.
The mode-1/mode-2 pool configuration may then for example indicate the group/unicast ID and the specific V2X service to which the corresponding pool is associated. For mode-1, it can also be studied if the SL grant on PDCCH can be enhanced, so that that also the receiver can decode it to aid correct reception.

Proposal 4 RAN2 studies how to identify a mode-1/mode-2 resource allocation for a specific group or unicast pair and for a given V2X service.
How to handle mobility aspects related to a mode-1/2 configurations is also important. We provide more details on that on our companion paper [3].   
3 Conclusion

In section 2 we made the following observations:
Observation 1
The legacy LTE sidelink design only targets broadcast V2X use cases.


Based on the discussion in section 2 we propose the following:
Proposal 1
From RAN2 perspective, higher layers indicate if a UE shall perform unicast/groupcast/broadcast sidelink V2X communication for a given V2X service. Details up to SA2, e.g. authorization procedures.
Proposal 2
For IDLE mode operations, RAN2 defines only a single mode-2 pool provided by broadcast signalling, irrespective of the casting scheme used by UEs.
Proposal 3
For CONNECTED mode operations, RAN2 studies how the network can properly configure a mode-1/mode-2 resource pool, on the basis of UE signalling and UE authorization to perform unicast/groupcast/broadcast sidelink V2X communications for a certain V2X service.
Proposal 4
RAN2 studies how to identify a mode-1/mode-2 resource allocation for a specific group or unicast pair and for a given V2X service.
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