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1 Introduction
One of the objectives of enhanced LTE D2D Proximity services work item [1] is to define enhancements to D2D communication to support the extension of network coverage using L3-based UE-to-Network Relays. 

In this paper we discuss the need & methods to distinguish PS and Non PS discovery if PS discovery is 
Remote UE needs to send packets destined to UE-to-Network relay while communicating with the network via UE-to-Network relay. According to release 13 SA2 TR [2], remote UE uses the ProSe Relay UE ID as Destination Layer-2 ID in the L2 packet destined to UE-to-Network Relay. 
In release 12, DST field in MAC PDU is set to 16MSBs for Destination Layer-2 ID. The Destination Layer-2 ID is set to ProSe Layer 2 Group ID. In this paper we discuss if it is possible to support unicast MAC PDU transmission by only setting the Destination Layer-2 ID to ProSe UE ID.
2 Discussion
2.1 Addressing in Release 12
According to SA2 TS [3] ProSe UE ID and ProSe Layer 2 Group ID are used for one-to-many ProSe Direct Communication. 

· ProSe UE ID: This is a link layer identifier that is used as a source Layer-2 ID in all the packets the UE sends for one-to-many ProSe Direct Communication. ProSe UE ID is only unique within a group.

· ProSe Layer 2 Group ID: This is a link layer identifier that identifies the group in the context of one-to-many ProSe Direct Communication. It is used as a destination Layer-2 ID in all the packets the UE sends to this group for one-to-many ProSe Direct Communication.
The ProSe UE ID is only unique within a group. So the ProSe UE ID of two UEs belonging to different groups can be same. Also the ProSe UE ID and ProSe Layer 2 Group ID can also be same. There is no requirement for the ProSe UE ID and ProSe Layer 2 Group ID to be distinct in release 12.
Observation 1: ProSe UE ID of two UEs belonging to different groups can be same.
Observation 2: ProSe UE ID and ProSe Layer 2 Group ID can also be same

Based on above observations if the MAC PDU destined to a UE is sent by setting the Destination Layer 2 ID to ProSe UE ID then 
· MAC PDU will be processed by another UE whose ProSe UE ID is same as the ProSe UE ID in the DST field of MAC PDU.

· MAC PDU will be wrongly processed by members of group whose group ID is same as the ProSe UE ID in the DST field of MAC PDU.

· MAC PDU addressed to ProSe UE ID will be wrongly processed by UE as MAC PDU addressed to ProSe Layer 2 Group ID if ProSe Layer 2 Group ID and ProSe UE ID of UE is same. 

So solution is needed to avoid collisions between ProSe UE IDs of UEs belonging to different groups and to avoid collision between ProSe UE ID and ProSe Layer 2 Group ID.
2.2 Proposed Solution
The unicast MAC PDU (Remote UE to UE-to-Network Relay) can be send in one of the following ways:

Option 1: Unicast across groups (UE-to-Network Relay does not belong to same group as Remote UE)
Identify Source UE using <Source UE’s ProSe UE ID, Source UE’s ProSe Layer 2 Group ID>. Identify Destination UE using <Destination UE’s ProSe UE ID, Destination UE’s ProSe Layer 2 Group ID>. SRC UE’s ProSe UE ID (24 bits), Source UE’s ProSe Layer 2 Group ID (24bits), Destination UE’s ProSe UE ID(24 bits) and Destination UE’s ProSe Layer 2 Group ID (16 MSBs) are included in MAC header. 
Additional field needed in MAC header compared to release 12 are: Source UE’s ProSe Layer 2 Group ID (24bits), Destination UE’s ProSe UE ID (24 bits). New MAC PDU format version number can indicate presence of these additional fields in MAC header.
Option 2: Unicast within group (UE-to-Network Relay belongs to same group as Remote UE)
Identify Source UE using <Source UE’s ProSe UE ID, Source UE’s ProSe Layer 2 Group ID>. Identify Destination UE using <Destination UE’s ProSe UE ID, Destination UE’s ProSe Layer 2 Group ID>. Source UE and Destination UE belong to same group. So source UE’s ProSe UE ID (24bits), Source/Destination UE’s ProSe Layer 2 Group ID (16bits), Destination UE’s ProSe UE ID (24bits) is included in MAC header.
Additional field needed in MAC header compared to release 12 is: Destination UE’s ProSe UE ID (24 bits). New MAC PDU format version number can indicate presence of this additional field in MAC header.
Option 3: Define new unicast address which is unique across groups
UE is assigned a unicast address (UE ID) which is unique across groups. The address space for unicast address is not shared with group cast and broadcast address i.e. addresses space is not partitioned into group cast/broadcast/unicast addresses. The advantage is that entire address space is available for unicast addresses. 

New unicast addresses i.e. Source UE ID and Destination UE ID are set in SRC and DST fields respectively in MAC header. 16MSBs of destination UE ID is set in the DST field in MAC header and 8 LSBs of destination UE ID are included in scheduling control information. The new MAC PDU format version number (e.g. 0010) indicates that unicast addresses are set in SRC and DST fields.
Table 1 Summary of Options

	
	Option 1
	Option 2
	Option 3

	New Fields in MAC Header
	SRC UE Group ID

DST UE’s UE ID
	DST UE’s UE ID
	None

	MAC Header Format Version Number
	New value is needed
	New value is needed
	New value is needed

	SRC/DST Addresses
	Reuse Release 12 Addresses
	Reuse Release 12 Addresses
	New Unicast Address is needed


Option 3 does not require a new MAC header format, so we propose to adopt this option.

Proposal: For one to one communication, UE is assigned a unicast address (UE ID) which is unique across groups. The address space for unicast address is not shared with group cast and broadcast address i.e. addresses space is not partitioned into group cast/broadcast/unicast addresses. 

· Unicast addresses i.e. Source UE ID and Destination UE ID are set in SRC and DST fields respectively in MAC header. 16MSBs of destination UE ID is set in the DST field in MAC header and 8 LSBs of destination UE ID are included in scheduling control information. 
· A new MAC PDU format version number indicates that unicast addresses are set in SRC and DST fields.
3 Conclusion

In this paper we have discussed if it is possible to support unicast MAC PDU transmission by only setting the Destination Layer-2 ID to ProSe UE ID.
Observation 1: ProSe UE ID of two UEs belonging to different groups can be same.
Observation 2: ProSe UE ID and ProSe Layer 2 Group ID can also be same

Proposal: For one to one communication, UE is assigned a unicast address (UE ID) which is unique across groups. The address space for unicast address is not shared with group cast and broadcast address i.e. addresses space is not partitioned into group cast/broadcast/unicast addresses. 

· Unicast addresses i.e. Source UE ID and Destination UE ID are set in SRC and DST fields respectively in MAC header. 16MSBs of destination UE ID is set in the DST field in MAC header and 8 LSBs of destination UE ID are included in scheduling control information. 
· A new MAC PDU format version number indicates that unicast addresses are set in SRC and DST fields.
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4.1	Objective of SI or Core part WI or Testing part WI


The objective of this work item is to enhance LTE device to device, both for discovery and communication. 


:


Define enhancements to D2D communication to enable the following features:


Support the extension of network coverage using L3-based UE-to-Network Relays, including service continuity (if needed), based on Release 12 D2D communication, considering applicability to voice, video. [RAN2, RAN1, RAN3]. (RAN3 involvement pending on progress in the other groups)
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