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1 Introduction

It is proposed to make Section 2 (below) the new Section 5.3 in TR 25.813. It has been the aim to adopt (i.e., copy/paste) the significant parts of the current and agreed Section 5.3 in TR 25.813. The parts that have not been adopted one-to-one have been developed further.
The aim of the proposed text and figures is to provide a framework of required layer 2 functions and their interfaces. This should serve as a guide for further RAN2 progress in this area. Further detail on specific functions (e.g., outerARQ, HARQ, or QoS control) is covered in dedicated sections of TR 25.813.
2 Layer 2 Framework
2.1 Overview
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Figure 1: MAC Architecture (DL) in eNB
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Figure 2: MAC Architecture (UL) in eNB
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Figure 3: MAC Architecture (DL) in UE
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Figure 4: MAC Architecture (UL) in UE
2.2 PDCP

Copy/Paste Sections 5.3.3 from the current TR 25.813
2.3 Security
· Ciphering of user plane (PDCP) packets and Non-Access Stratum (NAS) signaling messages (e.g., session and mobility management messages) between aGW and UE.
· Integrity protection of Non-Access Stratum (NAS) signaling messages between aGW and UE.

· FFS: Integrity protection of user plane (PDCP) packets between aGW and UE.

· Integrity protection of RRC messages between eNB and UE.

· FFS: Ciphering of RRC messages between eNB and UE.

2.4 Radio Bearers (RBs)
· A RB either carries user plane (ciphered PDCP packets (mapped to DTCH)) or control plane (ciphered (?) RRC messages (mapped to DCCH)) data units. Both are referred to as MAC SDUs. In the user plane a RB is referred to as ‘SAE Radio Bearer’ according to [1].
(FFS: Do we need to distinguish between DTCH and DCCH at all?)
· A RB is the level of granularity for QoS control. That is, MAC SDUs mapped to the same RB are processed in a FIFO discipline and receive the same treatment within the different layer 2 functions that process MAC SDUs. Providing different QoS to two MAC SDU flows thus requires that a separate RB is established for each MAC SDU flow (or simply: MAC flow).
· Each RB is associated with a RB Identifier (RB-ID). A RB-ID is unique per UE.
· Each RB is associated with one QoS class.

2.5 Mapping Between Logical and Transport Channels

Copy/Paste Sections 5.3.1.1 and 5.3.1.2 from the current TR 25.813
2.6 Packet Queue Management

· No flow control between aGW and eNB.
· Per RB queueing of MAC SDUs.
· Any MAC SDU queued in this function can be dropped at any point in time controlled by the implemented queue management scheme. Thus, MAC SDUs stored in this function have not yet been provided to the ‘segmentation, concatenation, and TSN assignment’ function.
· The queue management scheme itself is implementation detail and thus out of scope of 3GPP specs.
· (Note: With appropriate dimensioning and priority handling the queues for control plane traffic (RRC) and delay-sensitive user plane traffic (e.g., VoIP) will be mostly empty, and congestion-related losses of MAC SDUs of such traffic is considered an exceptional situation as long as a UE has sufficient cell coverage.)

2.7 Segmentation, Concatenation, TSN Assignment (Sender)
· Input per scheduled TTI: MAC SDUs provided from the packet queue management function.

· Output per scheduled TTI: MAC-os PDU, i.e., a string of bits potentially across one or more MAC SDU boundaries + TSN for that bit string + RB-ID of the associated RB.

2.8 Packet Delivery (Receiver)

· Delivers complete MAC SDUs to the receiving process of the respective RB.
· Delivery mode (in-order vs. out-of-order) configured via RRC during RB establishment.

2.9 Multiplexing

· Output per scheduled TTI: one MAC-o PDU. A MAC-o PDU is the string of information bits that is sent within one TTI to one UE. 
· A MAC-o PDU (aka transport block) can contain multiple MAC-os PDUs of which each is associated with a sub-header including <RB-ID; TSN>.

2.10 HARQ
· This function includes the HARQ entity.
· The HARQ entity includes multiple HARQ processes (similar to HSDPA).

2.11 OuterARQ
· FFS: outerARQ tightly integrated with the HARQ vs. outerARQ separated into an independent layer.
2.12 Downlink Scheduling

· Static Input: UE capabilities

· Input per scheduled TTI: available resources (e.g., in the time frequency domain) + resource quality (e.g., channel quality indications). In addition, Figure 1 is supposed to indicate that the DL scheduler has a “global view” upon each RB’s processing chain on the sending side, i.e., the DL scheduler is aware of the amount of data stored in each function on the sending side at any point in time (the ‘packet queue management’ function, the ‘segmentation, concatenation, and TSN assignment’ function, the outerARQ function, and the HARQ function).
· Output per scheduled TTI: scheduled MAC-o PDUs + scheduled resources (e.g., in the time frequency domain)
· The downlink scheduling scheme itself is implementation detail and thus out of scope of 3GPP specs.
2.13 Uplink Scheduling

· Static Input: UE capabilities

· Input per scheduled TTI: FFS

· Output per scheduled TTI: FFS

· The uplink scheduling scheme itself is implementation detail and thus out of scope of 3GPP specs.
2.14 Lossless Context Relocation

· At relocation (inter-eNB handover) a queue of MAC SDUs will be relocated per RB. The queue contains all MAC SDUs that the sending layer 2 does not consider successfully transmitted. This includes all MAC SDUs stored in the packet queue management function, but may also include MAC SDUs in-process in subsequent functions.
2.15 Data Flows through Layer 2
Copy/Paste Sections 5.3.4 from the current TR 25.813
3 Conclusions
It is proposed to make Section 2 (above) the new Section 5.3 in TR 25.813.
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