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5.2.2 L1 Functions

The physical layer performs the following main functions:

· Macrodiversity distribution/combining and soft handover execution

· Error detection on transport channels and indication to higher layers

· FEC encoding/decoding and interleaving/deinterleaving of transport channels

· Multiplexing of transport channels and demultiplexing of coded composite transport channels

· Rate matching

· Mapping of coded composite transport channels on physical channels

· Power weighting and combining of physical channels

· Modulation and spreading/demodulation and despreading  of physical channels

· Frequency and time (chip, bit, slot, frame) synchronization

· Measurements and indication to higher layers (e.g. FER, SIR, interference power, transmit power, etc.)

· Closed-loop power control

· RF processing

· Support of timing advance on uplink channels (TDD only)

5.4.2 RRC functions

The Radio Resource Control (RRC) layer handles the control plane signalling of Layer 3 between the UEs and UTRAN.  The RRC  performs the following functions: 

· Broadcast of  information provided by the non-access stratum (Core Network). The RRC layer performs system information broadcasting from the network to all UEs. The system information is normally repeated on a regular basis. This function supports  broadcast of  higher layer (above RRC) information. This information may be cell specific or not. As an example RRC may broadcast Core Network location service area information related to some specific cells.

· Broadcast of  information related to the access stratum. The RRC layer performs system information broadcasting from the network to all Ues This function supports broadcast of   typically cell-specific information. 

· Broadcast of ODMA relay node neighbour information. The RRC layer performs probe information broadcasting to allow ODMA routeing information to be collected.

· Establishment, maintenance and release of an RRC connection between the UE and UTRAN. The establishment of an RRC connection is initiated by a request from higher layers at the UE side to establish the first Signalling Connection for the UE. The establishment of an RRC connection includes an optional cell re-selection, an admission control, and a layer 2 signalling link establishment. The release of an RRC connection can be initiated by a request from higher layers to release the last Signalling Connection for the UE or by the RRC layer itself in case of RRC connection failure. The RRC layer detects loss of RRC connection and releases resources assigned for the RRC connection in case of connection failure.

· Collating ODMA neighbour list and gradient information. The ODMA relay node neighbour lists and their respective gradient information will be maintaining by the RRC.
· Maintenance of number of ODMA relay node neighbours. The RRC will adjust the broadcast powers used for probing messages to maintain the desired number of neighbours.

· Establishment, maintenance and release of a route between ODMA relay nodes. The establishment of an ODMA route and RRC connection based upon the routeing algorithm.

· Interworking between the Gateway ODMA relay node and the UTRAN. The RRC layer will control the interworking with the standard TDD or FDD communication link between the Gateway ODMA relay node and the UTRAN.

· Establishment, reconfiguration and release of Radio Access Bearers. The RRC layer can, on request from higher layers, perform the establishment, reconfiguration and release of radio access bearers in the user plane. A number of radio access bearers can be established to an UE at the same time. At establishment and reconfiguration, the RRC layer performs admission control and selects parameters describing the radio access bearer processing in layer 2 and layer 1, based on information from higher layers.

· Assignment, reconfiguration and release of radio resources for the RRC connection. The RRC layer handles the assignment of radio resources (e.g. codes, CPCH channels) needed for the RRC connection including needs from both the control and user plane. The RRC layer may reconfigure radio resources during an established RRC connection. This function includes coordination of the radio resource allocation between multiple radio bearers related to the same RRC connection. RRC controls the radio resources in the uplink and downlink such that UE and UTRAN can communicate using unbalanced radio resources (asymmetric uplink and downlink). RRC signals to the UE to indicate resource allocations for purposes of handover to GSM or other radio systems.

· RRC connection mobility functions. The RRC layer performs evaluation, decision and execution related to RRC connection mobility during an established RRC connection, such as handover, preparation of handover to GSM or other systems, cell re-selection and cell/paging area update procedures, based on e.g. measurements done by the UE.
· Paging/notification. The RRC layer can broadcast paging information from the network to selected UEs. Paging and notification can be requested by higher layers on the network side. The RRC layer can also initiate paging during an established RRC connection.

· Routing of higher layer PDUs. This function performs at the UE side routing of higher layer PDUs to the correct higher layer entity, at the UTRAN side to the correct RANAP entity. 

· Control of requested QoS.  This function shall ensure that the QoS requested for the radio access bearers can be met. This includes the allocation of a sufficient number of radio resources. The exact requirements on RRC to support this function are ffs.

· UE measurement reporting and control of the reporting. The measurements performed by the UE are controlled by the RRC layer, in terms of what to measure, when to measure and how to report, including both UMTS air interface and other systems. The RRC layer also performs the reporting of the measurements from the UE to the network. 

· Outer loop power control. The RRC layer controls setting of the target of the closed loop power control. 

· Control of ciphering. The RRC layer provides procedures for setting of ciphering (on/off) between the UE and UTRAN.

· Slow DCA. Allocation of preferred radio resources based on long-term decision criteria. It is applicable only in TDD mode.

· Contention resolution. The RRC handles reallocations and releases of radio resources in case of collisions indicated by lower layers in TDD mode.  Applicability of contention resolution in FDD mode is ffs.

· Arbitration of radio resources on uplink DCH. This function controls the allocation of radio resources on uplink DCH on a fast basis, using a broadcast channel to send control information to all involved users. [Note: This function is implemented  in the CRNC. Details are ffs.]
· Initial cell selection and re-selection in idle mode. Selection of the most suitable cell based on idle mode measurements and cell selection criteria.

· Timing advance control. The RRC controls the operation of timing advance. It is applicable only in TDD mode.

The following functions are regarded as further study items:

· Arbitration of the radio resource allocation between the cells. This function shall ensure optimal performance of the overall UTRAN capacity.

[Note: Some clarification should be provided what exact requirements this function implies on the RRC protocol, beyond general radio resource optimization.]
· Congestion control. Further study item.
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