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Discussion and Decision
1. Introduction
RAN2 has progressed the e-mail discussion ‘[86#33][LTE/ProSe] Running 36.300 CR (QC)’ to capture agreements in the stage 2 TS [1]. This contribution discusses Layer 2 IDs for D2D communication and RAN2 already decided to use higher layer IDs for D2D communication. So, we are trying to resolve the misalignment of Layer 2 IDs with higher layer ID definition.
2. Discussions
SA2 approved a CR[2] clarifying the description of ProSe UE ID for ProSe Direct Communication to reflect SA3 definition. According to the CR[2], ProSe UE ID indicates a UE in a group as the following agreements. Hence, the ID may not uniquely indicate a UE outside of the group. 
This is a link layer identifier assigned by the ProSe Key Management Function as defined in TS 33.303 [x] that uniquely represents the UE in the context of one-to-many ProSe Direct Communication for this group. It is used as a source Layer-2 ID in all the packets the UE sends for one-to-many ProSe Direct Communication.

For support of multiple PDN Connections, the ProSe UE-to-Network Relay is assigned a different ProSe UE ID for each PDN Connection.

More specifically, SA3 defines in TS33.303[4] that Group Identity is the Layer 2 destination identity of a group. Also, Group Member Identity is the Layer 2 source identity which is unique within a group and it is assigned by the ProSe Key Management Function. Identities for Prose Direct one-to-many Communication are currently defined with the following text in Section 6.2.3.2 [4].

The PGKs are specific to a particular group and hence have a Group Identity associated with them. In addition each PGK associated with a group has 8-bit PGK Identity to identify it. This allows several PGKs for a group to be held simultaneously as each can be uniquely identified. This means that the combination of Group Identity and PGK Identity uniquely identifies a PGK. The Group Identity is the Layer 2 destination identity of the group.

Each member of a group has a unique Group Members Identity. This is used a part of the PTK derivation to ensure each user generates unique PTKs for protecting the data that they send. The Group Members Identity is the Layer 2 source address when the UE sends data.

Observation 1. ProSe UE ID assigned by ProSe Key Management Function is unique within a group for one-to-many ProSe Direct Communication as defined in TS23.303.

RAN2 is actively performing the discussion on D2D communications and SA2 is in the stage of finalization of ProSe WI. In order to maintain consistency between WGs, RAN2 needs to follow the agreements from higher layer. Reminding the identifier discussion for ProSe Direct Communication, RAN2 #85 agreed that “No Access Stratum signalling is required for configuring Source and Target IDs in the UE. This information is provided by higher layers.” [1]
Propose 1. RAN2 is urged to investigate the impact on RAN specification caused by the updated definition of ProSe UE ID in TS23.303.

2.1 Identities for ProSe Direct Communication

RAN2 describes identities for ProSe Direct Communication as follows [1].

The following identities are used for ProSe Direct Communication TS 23.303 [60]:

-
Source Layer-2 ID: Identifies the sender of the packet at PC5 interface. The Source Layer-2 ID is used for identification of the receiver RLC UM entity;

-
Destination Layer-2 ID: Identifies the target of the packet at PC5 interface. The Destination Layer-2 ID is used for filtering of packets at the MAC layer. The MAC layer derives the Destination Layer-2 ID from higher layer ProSe ID. The Destination Layer-2 ID may be a broadcast, groupcast or unicast identifier;

-
SA L1 ID: Identifier in Scheduling Assignment (SA) at PC5 interface. SA L1 ID is used for filtering of packets at the physical layer. The MAC layer derives the SA L1 ID from higher layer ProSe ID. The SA L1 ID may be a broadcast, groupcast or unicast identifier.

In case of groupcast and unicast, the MAC layer will convert the higher layer ProSe ID (i.e. ProSe Layer-2 Group ID or ProSe UE ID) identifying the target (Group, UE) into two bit strings, of which one can be forwarded to the physical layer and used as SA L1 ID whereas the other is used as Destination Layer-2 ID. For broadcast, MAC layer indicates to Physical layer that it is a broadcast transmission using a pre-defined SA L1 ID in the same format as for groupcast and unicast.
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Figure1. Relationships of ProSe Identifiers among WGs
Figure 1 shows relationships of ProSe Identifiers among SA and RAN WGs. For groupcast, ProSe UE ID (same as Group Member Identity) is used as Source Layer-2 ID and ProSe Layer-2 Group ID (same as Group ID) is used as Destination Layer-2 ID. In addition, for unicast, ProSe UE ID  is used as Source Layer-2 ID and Destination Layer-2 ID. Then, ProSe ID (i.e. ProSe Layer-2 Group ID or ProSe UE ID) is derived into two bit strings, Destination Layer-2 ID and SA L1 ID.
One concern is that ProSe UE ID indicates a UE within a group. Hence, the ID doesn’t uniquely indicate a UE outside of the group. So, using the ProSe UE ID without its group information may cause ambiguity during reception and transmission. Assuming groupcast, the receiving RLC entity can be uniquely identified by the Source Layer-2 ID and Destination Layer-2 ID. However, on unicast, ProSe UE ID for identifying a target UE might result in unintended reception. Moreover, ProSe UE ID for source UE may not clearly represent a transmitting UE.
Observation 2. Using the ProSe UE ID without its group information may cause ambiguity during reception and transmission. 
Proposal 2. New identifier representing a device should be introduced for unicast. 

In order to clarify the issue, RAN2 needs to ask SA2 for a new identifier representing a device for unicast. SA2 decided already that one-to-one ProSe direct communication is not specified in Rel-12[3] and it is one of objectives in Rel-13. Meanwhile, RAN2 describes unicast in the D2D communication, which may cause ambiguous interpretations. So, an explicit indication is required to minimize misinterpretation that ProSe UE ID does not used as Source Layer-2 ID and Destination Layer-2 ID.
Proposal 3. ProSe UE ID cannot be used as Source Layer-2 ID and Destination Layer-2 ID for unicast in Rel-12. 

Proposal 4. RAN2 is required to add a note that Layer-2 identity for unicast is FFS. It is provided by higher layers.
3. Conclusion
In this contribution, we have investigated the impact on RAN specification caused by the updated definition of ProSe UE ID in TS23.303. We think that using the ProSe UE ID without its group information may cause ambiguity during reception and transmission, so ProSe UE ID cannot be used as Source Layer-2 ID and Destination Layer-2 ID for unicast.
We propose as follows:
Observation 1. ProSe UE ID assigned by ProSe Key Management Function is unique within a group for one-to-many ProSe Direct Communication as defined in TS23.303.

Observation 2. Using the ProSe UE ID without its group information may cause ambiguity during reception and transmission. 

Propose 1. RAN2 is urged to investigate the impact on RAN specification caused by the updated definition of ProSe UE ID in TS23.303.

Proposal 2. New identifier representing a device should be introduced for unicast. 

Proposal 3. ProSe UE ID should not be used as Source Layer-2 ID and Destination Layer-2 ID for unicast in Rel-12. 

Proposal 4. RAN2 is required to add a note that Layer-2 identity for unicast is FFS. It is provided by higher layers.
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