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1.
Introduction

Some aspects of the MAC functionality required for D2D communication were agreed during the study item and were captured within the TR 36.843[1]. This contribution identifies a number of remaining issues for discussion and proposes a way forward. 

2
Current status

[1] contains the following agreements with respect to the functionality of MAC.
· MAC:

· No HARQ feedback is assumed for 1: M D2D broadcast communication
· The receiving UE needs to know a source ID in order to identify the receiver RLC UM entity. 

· The MAC header comprises a L2 target ID which allows filtering out packets at MAC layer.

· The L2 target ID may be a broadcast, group cast or unicast address.

· L2 Groupcast/Unicast: A L2 target ID carried in the MAC header would allow discarding 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 upper layers. 


Editor’s Note: It is FFS how these are represented in the MAC header

· MAC sub header contains LCIDs (to differentiate multiple logical channels).

· At least Multiplexing/demultiplexing, priority handling and padding are useful for D2D
3
Discussion
3.1 
Multiplexing/Demultiplexing

In this section we discuss in more detail the requirements for multiplexing and demultiplexing.

It is already agreed that the MAC PDU header will contain a L2 target ID and L2 source ID, and that the MAC subheader will contain a logical channel ID. These agreements have a number of implications with regard to multiplexing and demultiplexing:
-
MAC SDUs relating to just one L2 source/target ID combination can be included in a single MAC PDU

-
MAC SDUs from different logical channels associated with one L2 source/target ID combination can be multiplexed into a single MAC PDU

-
The LCID included within the MAC subheader needs to uniquely identify a logical channel within the scope of one L2 source/target ID combination (i.e. it does not need to uniquely identify the logical channel among all D2D logical channel in the UE). 
Based on these agreement made so far, and on the implications that follow on from some of those agreements, we consider that the receiving side UE MAC structure for D2D will be as shown in Figure 1. The functional blocks within the MAC entity are:

-
Filtering: This function discards received MAC PDUs for which the L2 target ID does not match any of the L2 target IDs configured in the UE. Note that pending discussion in RAN1 this functionality may be moved to physical layer if L2 target ID is included in PDCCH instead of MAC header. 

(Note that we assume that the UE can be configured to receive with more than one L2 target ID. For example, the UE MAC can be configured to received data sent to one or more L2 Target corresponding to groups to which the UE belongs, plus an L2 Target ID corresponding the UEs own identity for the purpose of 1:1 communication).
-
Distribution: This function distributes received MAC PDUs based on the L2 source/target ID combination.

(Note that this is a small divergence from the agreement that states "the receiving UE needs to know a source ID in order to identify the receiver RLC UM entity ". Due to the fact that the UE can be configured to receive with more than one L2 target ID, the UE actually needs to consider both L2 source ID and L2 target ID in order to identify the correct receiving RLC UM entity)
-
Demultiplexing: This function extracts the MAC SDUs from the received MAC PDU and delivers them on the appropriate logical channel as indicated by the logical channel ID.
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Figure 1: UE MAC structure for D2D - receiving side

Similarly, we consider that the transmitting side UE MAC structure for D2D will be as shown in Figure 2. The functional blocks within the MAC are:

-
Multiplexing: This function combines one or more MAC-SDUs belong to a single L2 source/target ID combination into a MAC-PDU.

-
Selection: This function selects a MAC-PDU associated with a single L2 source/target ID for submission to lower layers for transmission.
-
Priority handling: This function selects the highest priority data for transmission. Both multiplexing and selection functions need to take priority information into account and hence they both form part of the larger priority handling function. Priority handling aspects are considered in more detail in the following section.
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Figure 2: UE MAC structure for D2D - transmitting side

Based on the discussion above we make the following proposals:
Proposal 1: LCID included within the MAC subheader uniquely identifies a logical channel within the scope of one L2 source/target ID combination.

Proposal 2: Agree the figures showing the MAC structures and the description of each function within those figures. RAN2 should discuss whether it is preferable to capture this in a running stage 2 CR (i.e. TS 36.300) or stage 3 CR (i.e. TS 36.321).
3.2
Priority handling aspects

The SA2 stage 2 in TS23.303 [2] states that "there is no QoS support apart from priority handling." but there is little information regarding what the priority handling refers to. There are number of different possibilities regarding priority handling that need to be discussed.

Priority handling within the UE:

1
Priority handling among the logical channels belonging to a single L2 source/target ID combination. UE considers the relative priority of the logical channels when deciding how to fill a MAC PDU with MAC SDUs from the different logical channels. As an example a logical channel carrying PTT voice data might have a higher priority than a logical channel carrying a video stream.

2
Priority handling among the different L2 source/target ID combinations. The UE considers the relative priority of different L2 source/target ID combinations when selecting for which L2 source/target ID combination to construct a MAC PDU. As an example, in data from a group leader to the rest of the communication group might be treated with higher priority than data from the group leader to a single member of the group. This priority can be applied before the priority handling among logical channels belonging to a single L2 source/target ID combination (i.e. selection of the L2 source/target ID combination is perform before selection of data from the logical channels within that L2 source/target ID combination).
3
An alternative to 1+2 above is for each logical channel to have a priority among all D2D logical channels. This single priority value would be used in a single decision process to determine both the L2 source/target ID combination for which to construct a MAC PDU and also how to fill that MAC PDU with MAC SDUs from different logical channel priorities. With this approach it would be possible, for example, to logical channels carry PTT voice data to have a higher priority logical channels carrying other data, irrespective of the L2 source/target ID combination, and at the same time it would be possible certain traffic associated to a certain L2 source/target ID combination to have a higher priority.
The final alternative, of a single priority across all D2D logical channels, seems to be advantageous compared separate priorities for the L2 source/target ID combination and for logical channels within that combination. RAN2 should discuss these aspects but before any decision can be taken it will be necessary to understand from SA2 what priority information will be made available from upper layers.

Proposal 3: RAN2 liaises with SA2 to determine priority information will be available to the access stratum from the upper layers.
For D2D communication resource allocation mode 1, there are also priority handling aspects within the network to be discussed. When assigning transmission resource for D2D the eNB should be able to schedule resources for higher priority data before lower priority data. This has implications on the information that would need to be included in the D2D buffer status report that is sent to the eNB to request resource and this is discussed in more detail in [1]
3
Summary

The contribution discussed various aspects of MAC functionality for D2D communication. The proposals are summarised below:
Proposal 1: LCID included within the MAC subheader uniquely identifies a logical channel within the scope of one L2 source/target ID combination.

Proposal 2: Agree the figures showing the MAC structures and the description of each function within those figures. RAN2 should discuss whether it is preferable to capture this in a running stage 2 CR (i.e. 36.300) or stage 3 CR (i.e. 36.321).

Proposal 3: RAN2 liaise with SA2 to determine priority information will be available to the access stratum from the upper layers.
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