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1
Introduction

This document presents a proposal for the functions in the MAC and RRC of E-UTRA. In this document the RRC and MAC of E-UTRA shall be denoted E-RRC and E-MAC, respectively.  The E-RRC is terminated in UE and an eNodeB (the NodeB of E-UTRA). 
In UTRAN radio bearers are used to set up a connection between the RNC and the UE.  Radio bearer configuration always requires end-to-end signalling between the UE and the NW to negotiate the transport quality and bearer parameters. Actually bearer structure is hierarchical between several network entities since UMTS bearer, radio access bearer and transport bearers (i.e. Iu bearer) are needed in addition to radio bearers to carry a flow over the RAN. It is necessary to evolve the radio bearers for E-UTRAN, because the latency requirements for E-UTRAN are much tighter [1]. In this document we also refer to a proposed further developed radio bearer, denoted as “Radio Link Service Profile”, which was initially presented in R2-051881 and is further detailed in R2-052893.
2

E-RRC and E-MAC 

2.1 Functions in E-RRC

-
Broadcast of core network System Information.

-
Broadcast of radio access network System Information.

-
RRC connection management (establishment, re-establishment, maintenance and release) between the UE and E-UTRAN.

-
Allocation of identifiers between UE and E-UTRAN.

-
Cell selection and re-selection
-
Handover functions.

-
Paging functions.

-
Measurement reporting and control of measurement reporting.

-
Security functions.

-
RRC message integrity protection.

-
Configuration of radio resources for the E-RRC connection and traffic flows (common and shared resources).

-
Configuration of radio link service profiles. The improvement over radio bearers in UTRAN is that radio link service profiles can be established locally (without UE – NW negotiation) when no admission control is needed. This improves the C-plane and U-plane latency and flexibility for efficient QoS support (for more detailed discussion, please refer to R2-052443 resubmitted as 052893.

-     QoS management functions.

-
E-RRC mobility functions including radio link context transfer between eNodeBs in inter-eNodeB handover. In addition to that of UTRAN, E-RRC mobility functions include support for IP mobility in E-RRC active state (e.g. adapting and/or embedding IP mobility protocol in to RRC, etc.)

The following E-RRM algorithms may initiate/ request/ require E-RRC signalling.

-
Power control.

-
Admission control.

-
Radio link service scheduling.

-
Packet scheduling.

-
Channel allocation algorithm.

-
Load estimation and load control.

-
Timing advance.

2.2 E-MAC Functions 

The main functions of E-MAC include:

· Mapping between logical channels and transport channels.
· Multiplexing/demultiplexing of upper layer PDUs or segmented MAC SDUs into/from transport blocks (TB) delivered to/from the physical layer on transport channels.
· Traffic volume measurement.
· Priority handling between data flows of one UE.
· Priority handling between UEs by means of dynamic scheduling.
· Service access class selection (for RACH).

The following MAC functions would be inherited from RLC

· Segmentation as instructed by L1 and reassembly

· Concatenation as instructed by L1
· Padding
· Transfer of user data supporting AM, UM or TM data transfer. Note: Transparent mode under consideration only for system information broadcasting
· Error correction.
· In-sequence delivery of upper layer PDUs (in using AM).
· Duplicate detection.
· Flow control.
· Sequence number check (on segments of SDU:s).
· Protocol error detection and recovery.
· SDU discard.
For a fast operation, i.e., reduced latency in all functionality of the protocol stack, the proposed protocol architecture with crossed-layer optimization suggests to split, remove or reallocate the following functions from MAC:

-
HARQ management to L1.

-
Selection of appropriate transport format for each transport channel in L1. In a system supporting advanced link adaptation schemes on a multitude of diversity mechanisms, the final instantaneous frame-by-frame link adaptation and scheduling is best managed on L1.

-
Identification of UEs on common transport channels in L1. This enables Type-II / Type III HARQ retransmission combining to be managed by L1.

3
Conclusions

A list of functions for MAC and RRC of E-UTRAN presented in chapter 2 is proposed to be included to the RAN2 TR 25.813 on LTE.
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