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// START//
7.3.8
Details of MAC-i

In CELL_DCH state, there is one MAC-i entity in the NodeB for each UE.

For FDD, in CELL_FACH state and Idle mode, there is a collision resolution phase at the beginning of the data transmission over the assigned common E-DCH resource where one or more UEs may access the MAC-i entity in the Node B. After this phase the MAC-i entity in the Node B will be accessed at most by one UE.

For 1.28Mcps TDD, in CELL_FACH state and Idle mode, there is a common E-RNTI collision resolution phase at the beginning of enhanced random access where one or more UEs may access the MAC-i entity in the Node B using a same common E-RNTI. After this phase the MAC-i entity in the Node B will be accessed at most by one UE.

There is one E-DCH scheduler function in the Node-B. The MAC-i and E-DCH scheduler handle Enhanced Uplink specific functions in the NodeB. In the model below, the MAC-i and E-DCH scheduler comprises the following entities:

-
E-DCH Scheduling:
This function manages E-DCH cell resources between UEs. Based on scheduling requests, Scheduling  Grants are determined and transmitted. The general principles of the E-DCH scheduling are described in subclause 9.1 below. However implementation is not specified (i.e. depends on RRM strategy).

-
E-DCH Control:
The E-DCH control entity is responsible for reception of scheduling requests and transmission of Scheduling Grants. For FDD, for UEs in CELL_FACH state, the E-DCH control entity is additionally responsible for collision resolution and common E-DCH resource release by transmitting Scheduling Grants. For 1.28Mcps TDD, for UEs in CELL_FACH state, the E-DCH control entity is additionally responsible for common E-RNTI collision resolution by transmitting Scheduling Grants.
The general principles of the E-DCH scheduling are described in subclause 9.1 below.

-
De-multiplexing:
This function provides de-multiplexing of MAC-i PDUs. For DCCH and DTCH transmission, MAC-is PDUs are forwarded to the associated MAC-d flow. For CCCH transmission, MAC-is PDUs are forwarded to the associated MAC-c flow for CCCH transmission.
-
Read UE ID (FDD only):
In CELL_DCH state, no UE ID is included in the MAC-PDU header.
In CELL_FACH, if an E-RNTI is allocated to the UE, then the E-RNTI is added in all MAC-i PDUs at the UE side until the UE receives an E-AGCH with its E-RNTI (through an E-RNTI-specific CRC attachment). When the UE’s E-RNTI is present, it identifies DCCH and DTCH data transmission from this UE. 
In CELL_FACH state if no E-RNTI is allocated and in Idle mode, the only CCCH data can be transmitted only as no E-RNTI has been added in the MAC-i PDU for transmission from the UE.
-
HARQ:
One HARQ entity is capable of supporting multiple instances (HARQ processes) of stop and wait HARQ protocols. Each process is responsible for generating ACKs or NACKs indicating delivery status of E-DCH transmissions. The HARQ entity handles all tasks that are required for the HARQ protocol. 

The associated signalling shown in the figure illustrates the exchange of information between layer 1 and layer 2 provided by primitives.
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Figure 7.3.8-1: UTRAN side MAC architecture / MAC-i details (FDD only)
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Figure 7.3.8-2: UTRAN side MAC architecture / MAC-i details (TDD only)
// NEXT CHANGE//
9.2.1.1
FDD

The UE shall be able to receive Absolute Grants from the Serving E-DCH cell and Relative Grants from the Serving E-DCH RLS.

The UE shall handle the Grant from the Serving E-DCH RLS as follows:
-
If the UE in CELL_FACH is transmitting DTCH/DCCH:

-
If an Absolute Grant with value not equal to “INACTIVE” was received within the collision resolution phase after starting transmitting on the granted common E-DCH resource: 

-
stop including its E-RNTI in the MAC-i PDU;
-
Else if an Absolute Grant with value not equal to “INACTIVE” was not received within the collision resolution phase after starting transmitting on the granted common E-DCH resource:
-
stop any E-DPCCH and E-DPDCH transmission, stops any E-AGCH and E-HICH reception, resets MAC-is/i, releases all E-DCH HARQ resources and no longer considers any radio link to be the serving E-DCH radio link.

· If an Absolute Grant was received with value set to 'INACTIVE':

-
stop any E-DPCCH and E-DPDCH transmission, stops any E-AGCH and E-HICH reception, resets MAC-is/i, releases all E-DCH HARQ resources and no longer considers any radio link to be the serving E-DCH radio link.
-
The UE maintains a "Serving Grant" (SG);

-
The SG is used in the E-TFC selection algorithm as the maximum allowed E-DPDCH/DPCCH power ratio for the transmission of scheduled data in active HARQ processes;

-
Each Absolute Grant and Relative Grant is associated with a specific uplink E-DCH TTI i.e. HARQ process. This association is implicitly based on the timing of the E-AGCH and E-RGCH (see [3]). The timing is tight enough that this relationship is un-ambiguous;

-
The SG is updated according to the following algorithm, regardless of the transmission/retransmission status of the HARQ process. The SG is not used for the E-TFC selection algorithm if the HARQ process is in retransmission;
-
When receiving an "Absolute Grant" on the E-AGCH of the serving E-DCH cell:

-
Primary Absolute Grants always affect the SG;

-
Secondary Absolute Grants only affect the SG if the last Primary Absolute Grant was set to 'INACTIVE' and, in case of 2ms TTI, the process activation flag was set to 'All' (transition trigger), or if the latest Absolute Grant that affected the SG was the Secondary one. When transition to the secondary E-RNTI is triggered, UE shall update the SG with the latest received Absolute Grant on the secondary E-RNTI (UE shall listen to both E-RNTIs in parallel, if both E-RNTIs are configured);
-
In case of 10ms TTI, SG is set to the received value if the grant value is different from 'INACTIVE';

-
In case of 2ms TTI and a Primary Absolute Grant was received:
· If the received value is different from 'INACTIVE', the SG is set to that value and the following activation mechanism is applied to processes that are not disabled as per L3 signalling:

· In case of an AG associated to an inactive process, the process activation flag indicates whether all processes or only this particular process becomes active;

· In case of an AG associated to an active process, the process activation flag will indicate whether all processes become active ('all') or the activation status of the processes is not changed ('single');

· If the received value is 'INACTIVE', the UE behaviour depends on the process activation flag:

· If the flag is set to 'single', this active process becomes inactive;

· If the activation flag is set to 'All' and the secondary E-RNTI is configured:

· All L3-enabled processes that are deactivated become active.

-
If the activation flag is set to 'All' and the secondary E-RNTI is not configured:

-
All L3-enabled processes are deactivated (if a process was inactive it remains inactive, if a process was active it becomes inactive).

-
In case of 2ms TTI and a Secondary Absolute Grant was received:

-
In case the Secondary Absolute Grant affects the SG, the SG is set to the received value.
-
If no "Absolute Grant" is received by the UE in a TTI and the last SG update was due to a Primary Absolute Grant from the E-AGCH or from RRC signalling, then the UE shall follow the "Relative Grant" of the Serving E-DCH RLS:

-
A Serving Relative Grant is interpreted relative to the UE power ratio in the previous TTI for the same hybrid ARQ process as the transmission which the Relative Grant will affect (see figure 9.2.1-1);
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Figure 9.2.1-1: Timing relation for Relative Grant

-
If no data was transmitted at the same hybrid ARQ process in the previous TTI, the UE shall ignore the Relative Grant.
-
Else

-
The UE shall calculate its new SG by applying a Delta compared with its last used power ratio. See details in [4];

-
When the UE receives a "HOLD" (i.e. DTX) from the Serving E-DCH RLS:

-
SG remains unchanged.

// END//
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