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5.3.1.1 MAC Services to upper layers

· Data transfer. This service provides unacknowledged transfer of  MAC  SDUs between peer MAC entities. This service does not provide any  data segmentation. Therefore, segmentation/reassembly function should be achieved by upper layer. 
· Reallocation of radio resources and MAC parameters. This service performs on request of  RRC execution of  radio resource reallocation and change of  MAC parameters, i.e. reconfiguration of MAC functions such as change of identity of UE, change of transport format (combination) sets, change of transport channel type. In TDD mode, in addition, resource allocation can be handled by the MAC autonomously. 

· Reporting of measurements. Local measurements such as traffic volume, quality indication, MAC status indication, [other MAC measurements tbd.],  are reported to RRC.

The following potential services are regarded as further study items:

· Allocation/deallocation of radio resources. Indication to RRC that allocation/deallocation of a MAC bearer is required. 

5.3.1.1.1 Mapping between logical channels and transport channels

The following connections between logical channels and transport channels exist:

· SCCH is connected to SCH

· BCCH is connected to BCH and may also be connected to FACH

· PCCH is connected to PCH

· CCCH is connected to  RACH and FACH

· SHCCH is connected to RACH and FACH and may be connected to USCH and DSCH
· DTCH can be connected to either RACH and FACH, to RACH and DSCH, to DCH and DSCH,  to a DCH, a CPCH (FDD only) or to USCH (TDD only)

· CTCH is connected to FACH. Whether it can be connected to DSCH or BCH is ffs.

· DCCH can be connected to either RACH and FACH, to RACH and DSCH, to DCH and DSCH, to a DCH, a CPCH (FDD only) to FAUSCH, CPCH (FDD only), or to USCH (TDD only). 

The mappings as seen from the UE and UTRAN sides are shown in Figure 1 and Figure 2 respectively. Figure 6 illustrates the mapping from the UE in relay operation. Note that ODMA logical channels and transport channels are employed only in relaylink transmissions (i.e. not used for uplink or downlink transmissions on the UE-UTRAN radio interface). 

[image: image2.wmf]BCH

PCH

DSCH

FACH

RACH

DCH

BCCH-

SAP

SCH

(TDD only)

DCCH-

SAP

CCCH-

SAP

PCCH-

SAP

SCCH-

SAP

DTCH-

SAP

Transport

Channels

MAC SAPs

FAUSCH

USCH

(TDD only)

CPCH

(FDD only)

CTCH-

SAP

SHCCH-

SAP

(TDD only)


 

Figure 1: Logical channels mapped onto transport channels, seen from the UE side
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Figure 2: Logical channels mapped onto transport channels, seen from the UTRAN side 

5.3.5.6 Data flow for SHCCH mapped to USCH
For SHCCH, transparent or unacknowledged transmission mode on RLC is employed. A MAC header may be used for logical channel identification (CCCH, CTCH, SHCCH, DCCH, DTCH). When no MAC header is used, SHCCH must be the only channel mapped to USCH/DSCH. If the transparent RLC transfer mode is applied, depending on whether the MAC header is needed or not, either the data flow Figure 7 or Figure 8 is applicable. If the unacknowledged RLC transfer mode is applied, depending on whether the MAC header is needed or not, either the data flow Figure 9 or Figure 10 is applicable.
5.6.5.2.3         Case C (UE requires a downlink SHCCH) (TDD only)

The information which physical downlink shared channels to listen to and when is sent by RRC on the SHCCH logical channel which is mapped on RACH/FACH or to USCH/DSCH. The transmitted Layer 3 messages contain information about the used PDSCHs and the timing of the allocation.

5.6.6      Protocol termination for transport channel of type USCH

5.6.6.1     USCH definition

The USCH is only supported for TDD. It is a resource that exists in uplink only. It has only impact on the physical and transport channel levels, so there is no definition of shared channel in the logical channels provided by MAC. 

The USCH is a transport channel shared dynamically between several UEs. The USCH is mapped to one or several physical channels such that a specified part of the uplink resources is employed. 

The USCH is defined as a shared uplink channel for which resource allocation is performed by RRC in Controlling RNC. The allocation requests and allocation messages, including UE identification, are transmitted on SHCCH, which is mapped on RACH/FACH or USCH/DSCH. Several USCHs can be multiplexed on a CCTrCH in the physical layer, the transport formats of the USCHs have to be selected from the transport format combination set of this CCTrCH. Each CCTrCH is mapped on one or more PUSCHs. If the transport format combination subset of a CCTrCH contains more than one transport format combination, a TFCI can be transmitted inside the PUSCH, or blind detection can be applied in the NodeB. 

Interleaving for the USCH may be applied over a multiplicity of radio frames. 

In every radio frame, one or several PUSCHs can be used in the uplink. Therefore, the USCH supports physical channel multiplexing. MAC multiplexing of different UEs shall not be applied within a radio frame, i.e. within one radio frame a PUSCH is assigned to a single UE. However, MAC multiplexing is allowed on a frame by frame basis, i.e. one PUSCH may be allocated to different UEs at each frame.

The transport format combination set on the USCH can change with each transmission time interval.
5.6.6.2       Resource allocation and UE identification on USCH

The information which physical uplink shared channels to transmit on and when is sent by RRC on the SHCCH logical channel which is mapped on RACH/FACH or USCH/DSCH. The transmitted Layer 3 messages contain information about the assigned PUSCHs and the timing of the allocation. 

5.6.6.3       Model of  USCH in UTRAN

Figure 19 captures the working assumption on the Uplink Shared Channel (USCH). The two RLCs point to logical channel (DTCH) specific RLC-entities of specific users while MAC refers to the provision of MAC sublayer functions for all users.

The MAC sublayer of a USCH is split between the Controlling RNC and SRNC. For a given user, the RLC sublayer is terminated in its SRNC. Since Iur can support USCH data streams, the users on that USCH can depend on different SRNCs. For a given user, the Controlling RNC and the Serving RNC can be separate RNCs. The MAC in the network takes care of mapping uplink data either from a common channel (RACH, not shown in this figure), DCH or the USCH. 

Allocations of uplink capacity are requested by the UEs and signaled to the UEs on the SHCCH (Shared channel control channel) which is mapped on RACH/FACH or USCH/DSCH. 
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