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1.
Introduction
So far, it is not clear whether the MAC for ProSe is separate from the MAC for Uu. This issue was discussed a bit at the last meeting, but no conclusion was made. In this document, we explain why the MAC for ProSe and MAC for Uu should be separate.

2.
Discussion
In Rel-10, the Relay Node was introduced. The RN uses two interfaces, i.e. Uu interface and Un interface. As they are different interfaces, two separate MAC entities were introduced.

In Rel-12, the Dual Connectivity was introduced. The DC uses two interfaces, i.e. Uu interface for MeNB and Uu interface for SeNB. Likewise in RN, two separate MAC entities were introduced.

The current MAC specification already captures these aspects as shown below.
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4.2.1
MAC Entities

E-UTRA defines two MAC entities; one in the UE and one in the E-UTRAN. These MAC entities handle the following transport channels:

-
Broadcast Channel (BCH);

-
Downlink Shared Channel(s) (DL-SCH);

-
Paging Channel (PCH);

-
Uplink Shared Channel(s) (UL-SCH);

-
Random Access Channel(s) (RACH);

-
Multicast Channel(s) (MCH).

The exact functions performed by the MAC entities are different in the UE from those performed in the E-UTRAN.

The RN includes both types of MAC entities; one type for communication with UEs and one type for communication with the E-UTRAN.
In Dual Connectivity, two MAC entities are configured in the UE: one for the MCG and one for the SCG. Each MAC entity is configured by RRC with a serving cell supporting PUCCH transmission and contention based Random Access. In this specification, the term SpCell refers to such cell, whereas the term SCell refers to other serving cells. The term SpCell either refers to the PCell of the MCG or the PSCell of the SCG depending on if the MAC entity is associated to the MCG or the SCG, respectively. A Timing Advance Group containing the SpCell of a MAC entity is referred to as pTAG, whereas the term sTAG refers to other TAGs.

The functions of the different MAC entities in the UE operate independently if not otherwise indicated. The timers and paramenters used in each MAC entity are configured independently if not otherwise indicated. The Serving Cells, C-RNTI, radio bearers, logical channels, upper and lower layer entities, LCGs, and HARQ entities considered by each MAC entity refer to those mapped to that MAC entity if not otherwise indicated.
If the MAC entity is configured with one or more SCells, there are multiple DL-SCH and there may be multiple UL-SCH and RACH per MAC entity; one DL-SCH and UL-SCH on the SpCell, one DL-SCH, zero or one UL-SCH and zero or one RACH for each SCell.

Figure 4.2.1-1 illustrates one possible structure for the UE side MAC entity when SCG is not configured, and it should not restrict implementation.
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Figure 4.2.1-1: MAC structure overview, UE side
Figure 4.2.1-2 illustrates one possible structure for the UE side MAC entities when MCG and SCG are configured, and it should not restrict implementation. MBMS reception is excluded from this figure for simplicity.
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Figure 4.2.1-2: MAC structure overview with two MAC entities, UE side



Now in Prose, there are still two different interfaces, i.e. Uu interface and PC5 interface. Considering the general principle of MAC modelling, it is very natural to define two MAC entities, one for Uu and the other for PC5. There is no reason to deviate from the general principle unless clear benefit/problem is shown.

Moreover, the transport channels used for Uu MAC and PC5 MAC are different as shown in Figure 1. Consequently, the related functions are performed independently in each MAC entity. 
Therefore, we think it is quite obvious to have separate MAC entities for Uu and PC5.
Proposal1: Separate MAC entities are defined for Uu and PC5 interfaces.
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Figure 1: Transport channels used in Uu MAC and PC5 MAC
3.
Proposal
This paper discusses about MAC modelling for ProSe, and proposed the followings:
Proposal1: Separate MAC entities are defined for Uu and PC5 interfaces.

The text proposal to ProSe MAC running CR is attached below.

***************** Text Proposal to MAC running CR *************************

4.2.1
MAC Entities

E-UTRA defines two MAC entities; one in the UE and one in the E-UTRAN. These MAC entities handle the following transport channels:

-
Broadcast Channel (BCH);

-
Downlink Shared Channel(s) (DL-SCH);

-
Paging Channel (PCH);

-
Uplink Shared Channel(s) (UL-SCH);

-
Random Access Channel(s) (RACH);

-
Multicast Channel(s) (MCH).



The exact functions performed by the MAC entities are different in the UE from those performed in the E-UTRAN.

The RN includes both MAC entities; one for communication with UEs and one for communication with the E-UTRAN.

If the UE is configured with one or more SCells, there are multiple DL-SCH and there may be multiple UL-SCH and RACH per UE; one DL-SCH and UL-SCH on the PCell, one DL-SCH, zero or one UL-SCH and zero or one RACH for each SCell.
For sidelink communication, the UE supports additional MAC entity. This MAC entity handles the following transport channels:
-
Sidelink Broadcast Channel (SL-BCH);

-
Sidelink Discovery Channel (SL-DCH);

-
Sidelink Shared Channel (SL-SCH).
Figures 4.2.1-1 and 4.2.1-2 illustrate one possible structure for the UE side MAC entity, and it should not restrict implementation.
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Figure 4.2.1-1: MAC structure overview, UE side
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Figure 4.2.1-2: MAC structure overview for sidelink, UE side
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