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1 Introduction

[image: image1]The current RAN2 assumptions on ProSe identifiers are summarized in the draft running CR [3] for 36.300:
Moreover, as was also brought up in [2], for groupcast, 3GPP SA3 [5] and 3GPP SA2 [4], now have agreed that what is known as the ProSe UE ID is only valid within a group and is assigned by the “ProSe Key Management Function”.
In [1], we compared different alternatives for how to use the available bits for identification during communication, with respect to e.g. collision probability and cost. Our main assumption is for groupcast to use a Source Layer-2 ID of 16 bits and a Destination Layer-2 ID of 16 bits. However, how e.g. the ProSe UE ID is mapped onto the 16 bits Source Layer-2 ID was still an open issue, mainly due to the uncertainty of the length of the ProSe UE ID.
This contribution proposes, for groupcast and broadcast to have a 16 bits Source Layer-2 ID and a 16 bits Destination Layer-2 ID in MAC, and that the higher ProSe Identifiers are made short enough to enable a direct mapping onto these addresses.

Since unicast is out of scope for rel-12 it is not discussed here. However, using the header format indicator in the MAC PDU, we assume that additional formats for the Source Layer-2 ID and Destination Layer-2 ID can be defined in rel-13, to handle e.g. unicast.
2 Discussion

2.1 Source Layer-2 ID

Acknowledging the current SA3+SA2 agreement that, for groupcast, the ProSe UE ID (also known as “Group member identity” in SA3 [5]) is assigned locally within a group means that this identity does not need to be globally unique. And naturally, the needed length of the ProSe UE ID could be reduced as the value range would only need to meet the theoretical maximum number of configured members within a ProSe group.
Observation 1 The length of the ProSe UE ID for groupcast can be much shorter when the scope is only within the group, compared to when it has to be globally unique.
The analysis in [1] show that, for groupcast (and unicast), with a 16+16 bits L2 identifier and an 8 bits L1 identifier, the collision probability with 200 simultaneous users is 0.000002% (i.e. virtually zero). 

Therefore, 16 bits should be more than enough for the Source Layer-2 ID. For groupcast this would correspond to 65536 members in a ProSe group, if we assume a direct mapping from ProSe UE ID to Source Layer-2 ID. These numbers are feasible enough to enable a direct mapping of the ProSe UE ID onto the Source L2 ID for groupcast.

Observation 2 If the ProSe UE ID is short enough, it can be used directly as the Source Layer-2 ID.

We therefore propose:

Proposal 1 The Source Layer-2 ID for groupcast is of 16 bits length.
Proposal 2 For groupcast, the ProSe UE ID is used directly as the Source Layer-2 ID, 
Proposal 3 The ProSe UE ID for groupcast is of 16 bits length.
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Figure 1. Mapping of ProSe UE ID onto Source Layer-2 ID 

From Access Stratum point of view, the ProSe UE ID can then be seen as a flat identifier, with no visible structure, i.e. transparent to the lower layers.

Proposal 4 The ProSe UE ID is transparent to the Access Stratum. 

Observation 3 Any internal structure of the ProSe UE ID and how the values are populated is out of scope of the RAN specifications.

2.2 Destination Layer-2 ID

For groupcast, the destination Layer-2 ID as well as the L1 SA ID convey a destination address, i.e. what is referred to as the ProSe Layer-2 Group ID in [4]. This group identity needs typically to be unique. However, making it unnecessarily large would either result in an extremely long destination layer 2 ID (at least much longer than 16 bits) – which in our opinion results in some problems – or, would require some kind of hashing and/or scrambling to reduce the size when mapping it onto layer 2 – as we previously have discussed. 

At this point in time in rel-12, we would like to avoid defining a mapping of the ProSe Layer-2 Group ID to the Destination Layer 2 ID and the L1 SA ID, which is other than a 1-1 mapping. 
A structured ProSe Layer-2 Group ID, as we already discussed in e.g. [1], includes typically the MCC and MNC. Since MCC together with MNC consumes 20-24 bits, the ProSe Layer-2 Group ID would be significantly longer than 24 bits with this approach (such as 40-48 bits).
In our understanding, it is the RAN working groups (i.e. RAN2) who now owns the design of the ProSe Layer-2 Group ID, at least when it comes to how many bits that are carried in the lower layers. Moreover, the internal structure of these identifiers, if any, does not need to be known by the Access Stratum and the values are populated by higher layers.
Observation 4 If the ProSe Layer-2 Group ID is short enough it can be divided and used directly to create the Destination Layer-2 ID and SA L1 ID.
Therefore we propose the following:
Proposal 5 The ProSe Layer-2 Group ID is transparent for the Access Stratum. 
Observation 5 Any internal structure of the ProSe Layer-2 Group ID and how the values are populated is out of scope of the RAN specifications.
With an assumption of 16 bits Destination Layer-2 ID in [1], as already mentioned we showed that the collision probability is virtually zero, considering that we also have 16 bits Source Layer-2 ID and an 8 bit SA L1 ID. The total number of bits (given an 8 bit SA L1 ID) conveyed as destination address for groupcast is then 24 bits. This would imply that 16.8 million groups can be addressed if the 24 bits are used to the full potential (i.e. if a flat structure can be used or if a mapping from a longer identity is designed). In principle, 24 bits should be enough to carry a unique groupcast address.
Such 1-1 mapping implies that the length of the ProSe Layer-2 Group ID and the combined length of the Destination Layer-2 ID concatenated with the SA L1 ID will be the same, i.e. 24 bits. 

Proposal 6 The Destination Layer-2 ID for groupcast is of 16 bits length.
Proposal 7 For groupcast, one part (8 bits) of the ProSe Layer-2 Group ID is used as the SA L1 ID and the remaining part (16 bits) is used as the Destination Layer-2 ID. 

Proposal 8 The ProSe Layer-2 Group ID is of 24 bits length.
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Figure 2. Mapping of ProSe Layer-2 Group ID onto Destination Layer-2 ID and SA L1 ID

In the figure above, the 8 LSBs (least significant bits) of the ProSe Layer-2 Group ID are mapped onto SA L1 ID and the remaining 16 MSBs (most significant bits) are mapped onto the Destination Layer-2 ID. Assuming that the LSBs of the different groups differ while the MSBs may be the same will result in fewer false positives from layer 1 and less UE power consumption with this approach. 

Broadcast has been agreed to use one reserved codepoint of the destination address for the SA L1 ID. A 1-1 mapping from the ProSe Layer-2 Group ID to Source Layer-2 ID can be argued also for broadcast in the same way as we propose for groupcast. This implies that the ProSe Layer-2 Group ID may be used also to indicate broadcast addresses resulting in that the Destination Layer-2 ID for broadcast is a fixed broadcast address. If the Access Stratum does not interpret the values of the ProSe Layer-2 Group ID, L2 and L1 does not see the difference between groupcast and broadcast.
Observation 6 A direct mapping of ProSe Layer-2 Group ID to Destination Layer-2 ID and SA L1 ID is also possible for broadcast.

Observation 7 If the ProSe Layer-2 Group ID is truly transparent for the Access Stratum, a direct mapping for broadcast, with explicit destination broadcast address in L1 and L2, the access Stratum cannot tell the difference between broadcast and groupcast.

A RAN2 agreement on the ProSe layer 2 identifiers may need to be communicated with other groups, such as SA2, SA3 and possibly CT4 (responsible for TS 23.003 “Numbering, addressing and identification”). 

Proposal 9 Send an LS to inform SA2, SA3 and possibly CT4 about a RAN2 agreement on ProSe Layer 2 Identifiers.

3 Conclusion

 In section 2 we made the following observations:
Observation 1
The length of the ProSe UE ID for groupcast can be much shorter when the scope is only within the group, compared to when it has to be globally unique.
Observation 2
If the ProSe UE ID is short enough, it can be used directly as the Source Layer-2 ID.
Observation 3
Any internal structure of the ProSe UE ID and how the values are populated is out of scope of the RAN specifications.
Observation 4
If the ProSe Layer-2 Group ID is short enough it can be divided and used directly to create the Destination Layer-2 ID and SA L1 ID.
Observation 5
Any internal structure of the ProSe Layer-2 Group ID and how the values are populated is out of scope of the RAN specifications.
Observation 6
A direct mapping of ProSe Layer-2 Group ID to Destination Layer-2 ID and SA L1 ID is also possible for broadcast.
Observation 7
If the ProSe Layer-2 Group ID is truly transparent for the Access Stratum, a direct mapping for broadcast, with explicit destination broadcast address in L1 and L2, the access Stratum cannot tell the difference between broadcast and groupcast.


Based on the discussion in section 2 we propose the following:
Proposal 1
The Source Layer-2 ID for groupcast is of 16 bits length.
Proposal 2
For groupcast, the ProSe UE ID is used directly as the Source Layer-2 ID,
Proposal 3
The ProSe UE ID for groupcast is of 16 bits length.
Proposal 4
The ProSe UE ID is transparent to the Access Stratum.
Proposal 5
The ProSe Layer-2 Group ID is transparent for the Access Stratum.
Proposal 6
The Destination Layer-2 ID for groupcast is of 16 bits length.
Proposal 7
For groupcast, one part (8 bits) of the ProSe Layer-2 Group ID is used as the SA L1 ID and the remaining part (16 bits) is used as the Destination Layer-2 ID.
Proposal 8
The ProSe Layer-2 Group ID is of 24 bits length.
Proposal 9
Send an LS to inform SA2, SA3 and possibly CT4 about a RAN2 agreement on ProSe Layer 2 Identifiers.
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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.


No Access Stratum signalling is required for group formation and to configure Source Layer-2 ID and Destination Layer-2 ID in the UE. This information is provided by higher layers.


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.


Editor’s Note: The use of a pre-defined SA L1 ID (in the same format as for groupcast and unicast) for broadcast is the baseline assumption.
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