1

`TSG-RAN Working Group 2 #50             
 R2-060110
Sophia Antipolis, France, 9th – 13th January 2006
Agenda Item
: 
7.2
Source
: 
LG Electronics
Title
:
Functions of E-RRC and E-MAC 
Document for
:
Discussion and Decision

1. Introduction

This document describes high level functions of E-RRC and E-MAC layers in LTE radio interface. Some functions e.g. security and CBS function are missing here because they are not so clear at this moment.
2. E-MAC functions
The functions of E-MAC include:
· Mapping between logical channels and transport channels
: The shared channel is capable of carrying several types of logical channels. MAC explicitly or implicitly indicates which logical channel(s) is(are) mapped to the shared channel. For optimized radio resource usage, multiplexing of multiple logical channels into one transport channel is desirable. In this case, RBs with similar requirement are combined. At the receiving side, de-multiplexing operation occurs. RBs which are configured to be combined constitute one receiving buffer at the receiver side.
· Generation/handling of control information for MAC signalling

: MAC at UE and Node B generates MAC control information to singal MAC messages such as resource request and allocation for uplink and downlink transmission. The MAC may generate MAC control PDU for the signalling.
· Resource Request/Allocation


: This function is used for UE to request uplink resource and Node-B to allocate radio resource to UE(s) for downlink and uplink transmission. And this is used to notify scheduled resources to UE. It is FFS whether separte traffic volume measurement is needed or not. And this function is delivered through scheduling information (MAP) in physical layer.
· Access Service Class selection for random access


: MAC at UE chooses radio resource at least based on ASC for random access in uplink.
· Selection of appropriate Transport Format for Transport Channel depending on instantaneous source rate

: MAC at UE and Node B select appropriate tranasport format for transmission on transport channel in uplink and downlink. The transport format may be signalled to a receiving side for downlink and uplink transmission.
· Priority handling between data flows of one UE and between UEs
: Within a UE, this is related to which RBs should be served before other RBs are served. And within multiple UEs, this is related to which UEs should be served before ther UEs are served, QoS or each UE and RB can be considered,

· Identification of UEs on shared transport channel
: MAC uses UE identity to identify UE corresponding to MAC PDU on shared channel. The UE identity may be signalled on MAC PDU or control information associated with shared channel.
· Identification of multicast/broadcat services on shared transport channel

: MAC uses service identity to identify multicast/broadcast service corresponding to MAC PDU on shared channel. The UE identity may be signalled on MAC PDU or control information associated with shared channel.

· Multiplexing/demultiplexing of upper layer PDUs into/from transport block delivered to/from the physical layer on transport channel.
· In-sequence delivery and assembly/disassembly of higher layer PDUs
· HARQ functionality
: HARQ is the first entity to control retransmission. After decoding of received data, receiver transmits ACK/NACK to the transmitting side to report the decoding status of the transmitted data. And this information is used for the transmitting to perform another re-transmission or not. It is also FFS whether to use CQI or not, and when to send ACK/NACK. ACK/NACK resource allocation is FFS.
· Control of MAC sub-state

: The MAC sub-state of UE is controlled by either Node-b or UE. When UE expects no downlink or uplink data for a pre-defined period, it can request the Node-b to transit the UE into MAC-DORMANT sub-state. In this case, if the Node-b agrees to the UE request, then it sends accept message to the UE. The accept message can use either Physical or MAC signalling. Further detailed mechanism should be investigated. The dormant period that will be used in MAC-DORMANT sub-state can be negotiated between UE and Node-b based on the characteristics of the ongoing services.

· QoS Control

: Each RB has different delay and bit rate requirement. According to the QoS requirement of each RB, error ratio or delay will be considered. Because UDP type RB has loose error-ratio requirement, this RB may not need upper ARQ mechanism and HARQ operation is enough. On the other hand TCP type RB needs strict error ratio reqirement, it needs ARQ in addition to HARQ.
· Status reporting/Error control

: ARQ information is used for error-free transmission. Receiver transmit status report to inform transmitted of unsuccessfully received data block. ARQ mechanism further reduce error ratio after HARQ processing..

2. E-RRC functions

The functions of E-RRC include:
· Broadcast of system information
: Hierarchical system information transmission e.g. master information block and system information blocks similar to R99 is still applied to RRC.
· Paging & notification

: Paging for UE(s) and notification for multicast/broadcast service(s) are broadcast by RRC
· Establishment, maintenance and release of RRC connection

: RRC controls establishment, maintenance and release of RRC connection between UE and the network (at  least between UE and Node B)
· Maintenance of radio bearers
: RRC may implicitly establish radio bearers. RRC at Node B maintains radio bearers.
· Allocation of temporary UE identity [FFS]
: The network allocates a temporary identity to UE. While UE is in RRC active mode, UE may use temporary short UE identity. It is FFS which node in the network allocate a temporary identity to UE.
· Cell level mobility (initial cell selection and cell re-selection)
: RRC at Node B manages cell update for UEs in RRC active mode.
· UE measurement reporting and control of the reporting

: RRC at Node B control UE measurements and measurement reporting from UE.
· Multicast/broadcast control
: RRC signals control information on multicast/broadcast services, such as point-to-multipoint radio bearer information.
3. Conclusion

We propose that the functions listed above are captured in RAN2 LTE TR 25.813.
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