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1
Introduction
In RAN2#84 [1] it was agreed that the receiving UE needs to know a source ID in order to identify the receiver RLC UM entity but the following issues were left for further study:

-
L2 Multicast/Unicast: A L2 target ID carried in the MAC header would allow to discard a received RLC UM PDU even before delivering it to the RLC receiver entity. 

-
L2 Broadcast: A receiving UE would process all received RLC PDUs from all transmitters and aim to re-assemble and deliver IP packets to higher layers. No L2 target ID would be needed, or, to be future proof, a fixed “broadcast ID” could be specified and transmitted.

This contribution discusses the UE identity issues for D2D communication as questioned in RAN2#85 agenda item 7.5.3 [2]:  
Does L1/2 need to support multicast/unicast or just broadcast (higher layers distinguish received data)? If the former, how to determine the user/group ID in the receiver?
2
Discussion
RAN2#84 agreed that a source UE ID is needed for receiving UE to identify the receiver RLC UM entity. However, it is kept open if L2 target ID is needed to support L2 multicast and unicast or not. If we consider L2 only supports D2D broadcast with no L2 target ID, ProSe enabled UE needs to receive every D2D packet that are transmitted on D2D specific allocated resources from L2 point of view. Only after those received packets are forwarded from L2 to higher layer, irrelevant packets (i.e. not targeted to the receiving UE) may be discarded. This will introduce a lot of processing overhead to the receiving UEs and not be seen as a power efficient solution. Furthermore, as there may be multiple ProSe D2D groups operating in the same service area and on the same D2D resources and each group may have multiple transmitting UEs if simultaneous L2 transmission from multiple group members within one ProSe D2D group is supported, receiving UEs may need to setup RLC receiver entities for all possible transmitting sources which may make the implemention of UE more complex. On the other hand, if L2 target ID is indicated to facilitate receiving UEs to receive only relevant L2 packets or to filter out irrelevant L2 packets, lower processing overhead and implementation complexity can be expected in receiving UEs. Therefore, it is proposed:
Proposal 1: RAN2 agrees to support L2 multicast/unicast with L2 target ID indication in L2 for prioritized 1:M D2D communications.

With L2 support of multicast and unicast for D2D communication, the remaining issues to be discussed are:

-
How to convey the source UE ID and target UE ID or Group ID (generally addressed as UE ID in the following sections for short) in L2 for D2D communication?

-
What UE identity or Group identity is used as UE ID or Group IDs (generally addressed as UE ID in the following sections for short) in L2 for D2D communication?
2.1
How to convey UE ID in L2 for D2D communication
There can be two ways to convey UE ID in L2 for D2D communication:

-
Opt.1: UE ID is conveyed in L2 data packet (e.g. MAC PDU header)

-
Opt.2: UE ID is conveyed in associated L1/L2 control signalling (e.g. D2D resource assignment message)

The selection of the two options may depend on RAN1 and RAN2 decision on radio resource allocation and medium access control scheme. For instance, if fully distributed resource allocation with contention based medium access control scheme on L2 packet-by-packet basis, Opt.2 may not be applicable as associated L1/L2 control signalling may not be needed for this scheme. However, if D2D communication requires some common or dedicated control signalling to coordinate the resource allocation to some extent (e.g. even for semi-persistent or reservation based distributed resource allocation), both options may be applied. 

We compare Pros. and Cons. of the two options in Table 1.

Table 1: Comparation of Opt.1 and Opt.2
	
	Opt.1 (UE ID in MAC PDU header)
	Opt.2 (UE ID in L1/L2  control signalling)

	Pros.
	L2 data packet is self-decodable: not depending on correct reception of control signalling
	More resource efficient as UE IDs don’t need to be provided for every L2 data packet

More energy efficient for receiving UE as UE has before-hand information which packet/resource to receive.

	Cons.
	Waste of radio resource, as every L2 data packet need to contain UE IDs

High processing overhead and more power consumption in receiving UE as UE needs to receive and process every packet and delete irrelevant packets based on UE ID on packet header.
	Associated control signalling is needed: reception of L2 data packets depends on correct reception of control signalling.


Based on above analysis, it is proposed: 

Proposal 2: RAN2 takes into account the analysis in this section when considering and making decision on how to support L2 multicast and unicast for D2D communication.

2.2
UE IDs used in L2 for D2D communication
For this issue we also have two options:

-
Opt.A: using preconfigured higher-layer ID as such in L2 as L2 UE IDs for D2D communication (e.g. ProSe UE ID and ProSe Group ID)

-
Opt.B: using L2 allocated UE IDs for D2D communication (e.g. some RNTI kind of UE ID)

For out-of-network-coverage scenarios, using higher layer ID in L2 for supporting D2D multicast and unicast communication may simplify L2 control as UE identity and group management may not be needed in L2. Such simplication may also be applied to in-network-coverage scenarios when considering support of idle mode UEs for D2D communication. However, higher-layer ID is usually longer than L2 allocated ID because global uniqueness needs to be maintained for higher layer ID and that of L2 allocaed ID is only within the scope of L2 control entity. Therefore, using long higher layer ID in L2 may lead to inefficient use of radio resources, especially if UE IDs are included into every L2 data packet (i.e. Opt.1 in Section 2.1).

On the other hand, the option of L2 allocated UE ID may be more resource efficient as shorter UE IDs can be used either in L2 data packets or associated control signalling. However, the control functions on L2 ID allocation and management needs to be introduced for managing D2D communication in L2, e.g. for RNTI kind ID assignment and confirmation. This often implies a need of having a control connection beforehand and a centralized control entity.

Therefore, it is proposed:

Proposal 3: RAN2 takes into account the analysis in this section when considering and making decision on use of UE IDs to support L2 multicast and unicast for D2D communication.

3
Conclusion
This contribution has provided a discussion on UE Id issues in L2 for support D2D communication. The following proposals have been made for RAN2 considerations.

Proposal 1: RAN2 agrees to support L2 multicast/unicast for prioritized 1:M D2D communications .

Proposal 2: RAN2 takes into account the analysis in section 2.1 when considering and making decision on how to support L2 multicast and unicast for D2D communication. 

Proposal 3: RAN2 takes into account the analysis in section 2.2 when considering and making decision on use of UE IDs to support L2 multicast and unicast for D2D communication.
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