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3.1.2.2
FDD

Active Process: HARQ process for which Scheduling Grant are applicable, i.e. scheduled data can be sent.
AG_Timer: This timer is set to one HARQ RTT (40ms in the case of 10ms TTI, 16ms in the case of 2ms TTI).

Common E-DCH resource: Common E-DCH resources are under direct control of the Node B and are shared by UEs in CELL_FACH state and IDLE mode.

E-DCH active set: The set of cells which carry the E-DCH for one UE. For FDD, in CELL_FACH state and Idle mode, the E-DCH active set consists of the Serving E-DCH cell only.
Secondary E-DCH active set: The set of cells which carry the E-DCH for secondary carrier of one UE. In CELL_FACH state and IDLE mode, there is no Secondary E-DCH active set.
Inactive Process: HARQ process for which Scheduling Grants are not applicable, i.e. scheduled data cannot be sent.

INACTIVE: Absolute Grant value that can be sent by the serving cell's scheduler on the E-AGCH to deactivate a process or to switch the UE to its secondary E-RNTI. In CELL_FACH state, this absolute grant value is used to release a common E-DCH resource.

Lowest Configured Serving Grant Value: The serving grant value indicated by index 0 of the SG table in use.

Maximum_Serving_Grant: The variable Maximum_Serving_Grant indicates the maximum E-DPDCH to DPCCH power ratio that the UE is allowed to use for scheduled data while the timer Non_Serving_RG_Timer has not expired.

Maximum number of re-transmissions, Maximum number of transmissions: Maximum number of re-transmissions = maximum number of transmissions - 1. Both these notations are used.

Minimum_Grant: The value Minimum_Grant corresponds to the minimum E-DPDCH to DPCCH power ratio that the UE considers. This value is in index 0 of the configured scheduling grant table described in subclause 9.2.5.2.1.
Non-serving E-DCH RL or Non-serving RL: Cell which belongs to the E-DCH active set but does not belong to the Serving E-DCH RLS and from which the UE can receive one Relative Grant. The UE can have zero, one or several Non-serving E-DCH RL(s). For FDD, in CELL_FACH state and Idle mode, the Serving E-DCH RLS or Serving RLS contains the Serving E-DCH cell only, from which the UE can receive one Relative Grant.
Secondary non-serving E-DCH RL or Secondary non-serving RL: Cell which belongs to the Secondary E-DCH active set but does not belong to the Secondary serving E-DCH RLS and from which the UE in CELL_DCH can receive one Relative Grant. The UE can have zero, one or several Non-serving E-DCH RL(s) in CELL_DCH. There is no Secondary non-serving E-DCH RL or Secondary non-serving RL in CELL_FACH state and IDLE mode.
Non_Serving_RG_Timer: This timer is set to one HARQ RTT (40ms in the case of 10ms TTI, 16ms in the case of 2ms TTI).
Primary Absolute Grant: Absolute Grant received with the primary E-RNTI.

Primary_Grant_Available: This state variable is a Boolean, indicating whether the UE’s serving grant is only affected by Primary Absolute Grants and Relative Grants (i.e. not by Secondary Absolute Grants).
reference_ETPR: The state variable reference_ETPR holds the E-DPDCH to DPCCH power ratio used as reference for relative grant commands. This variable is set to the E-DPDCH to DPCCH power ratio used for the E-TFC selected for the previous TTI on this HARQ process, calculated using the amplitude ratios prior to the quantization according to subclause 5.1.2.5B.2.3 or 5.1.2.5B.2.4 of [13], excluding non-scheduled transmissions, excluding any scaling applied according to subclause 5.1.2.6 of [13] and is obtained from the physical layer. In case no scheduled transmission took place on a HARQ process in the previous TTI, reference_ETPR shall be set to Minimum_Grant for this HARQ process. 

reference_ETPR2: The state variable reference_ETPR2 holds the E-DPDCH to DPCCH power ratio used as reference for non serving relative grant commands. This variable is set to the previously stored reference_ETPR on this HARQ process when the reference_ETPR is updated with a new value.

Secondary Absolute Grant: Absolute Grant received with the secondary E-RNTI.
Serving E-DCH RLS or Serving RLS: Set of cells which contains at least the Serving E-DCH cell and from which the UE can receive and combine one Relative Grant. The UE has only one Serving E-DCH RLS.
Secondary serving E-DCH RLS or Secondary serving RLS: Set of cells which contains at least the Secondary serving E-DCH cell and from which the UE can receive and combine one Relative Grant. The UE has one Secondary serving E-DCH RLS at most. In CELL_FACH state and IDLE mode, there is no Secondary serving E-DCH RLS or Secondary serving RLS.
Stored_Secondary_Grant: This state variable is used to store the value derived from the last received Secondary Absolute Grant Value. Possible values are: "Zero_Grant" and numerical values.

UL Common MAC Flow: an UL Common MAC Flow is a flow of MAC-c PDU mapped to E-DCH configured for UEs in Cell_FACH state and IDLE mode.
************************************Omitted Text**********************************************
4.2.3.4
MAC-e/es entity – UE Side

The split between MAC-e and MAC-es in the UE is not detailed. In the model below the MAC-e/es comprises the following entities:

-
HARQ:
The HARQ entity is responsible for handling the MAC functions relating to the HARQ protocol. For FDD, there shall be one HARQ entity per E-DCH. It is responsible for storing MAC-e payloads and re-transmitting them. The detailed configuration of the hybrid ARQ protocol is provided by RRC over the MAC-Control SAP.
-
For FDD: The HARQ entity provides the E-TFC, the retransmission sequence number (RSN), and the power offset to be used by L1. Redundancy version (RV) of the HARQ transmission is derived by L1 from RSN, CFN and in case of 2 ms TTI from the sub-frame number.

-
For TDD: The HARQ entity provides the HARQ process identity, the E-TFC, the retransmission sequence number (RSN) and an indication of the power offset to be used by L1. The redundancy version  (RV) of the HARQ transmission is derived by L1 from RSN. RRC signalling can also configure the L1 to use RV=0 for every transmission.

-
Multiplexing and TSN setting:
The multiplexing and TSN setting entity is responsible for concatenating multiple MAC-d PDUs into MAC-es PDUs, and to multiplex one or multiple MAC-es PDUs into one or two MAC-e PDU(s), to be transmitted in the next TTI, as instructed by the E-TFC selection function. It is also responsible for managing and setting the TSN per logical channel for each MAC-es PDU.

-
E-TFC selection:
This entity is responsible for E-TFC selection according to the scheduling information, Relative Grants (FDD only) and Absolute Grants, received from UTRAN via L1 and Serving Grant value signalled through RRC, and for arbitration among the different flows mapped on the E-DCH. The detailed configuration of the E-TFC entity is provided by RRC over the MAC-Control SAP. The E-TFC selection function controls the multiplexing function.
-
Scheduling Access Control (TDD only):

The Scheduling Access Control entity is responsible for routing associated uplink signalling via E-UCCH and MAC-e PDU (in the case that E-DCH resources are assigned) or via E-RUCCH (in the case that no E-DCH resources are assigned). It is also responsible for obtaining and formatting the appropriate information to be carried on E-UCCH/E-RUCCH.

NOTE:
HARQ process ID and RSN are carried on E-UCCH.
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Figure 4.2.3.4.1a: UE side MAC architecture / MAC-e/es details (FDD)

************************************Omitted Text**********************************************
4.2.3.6
MAC-i/is entity – UE Side
The split between MAC-i and MAC-is in the UE is not detailed. In the model below the MAC-i/is comprises the following entities:

-
HARQ:
The HARQ entity is responsible for handling the MAC functions relating to the HARQ protocol. For FDD, there shall be one HARQ entity per E-DCH. It is responsible for storing MAC-i payloads and re-transmitting them. The detailed configuration of the hybrid ARQ protocol is provided by RRC over the MAC-Control SAP.
-
For FDD: The HARQ entity provides the E-TFC, the retransmission sequence number (RSN), and the power offset to be used by L1. Redundancy version (RV) of the HARQ transmission is derived by L1 from RSN, CFN and in case of 2 ms TTI from the sub-frame number.

-
For TDD: The HARQ entity provides the HARQ process identity, the E-TFC, the retransmission sequence number (RSN) and an indication of the power offset to be used by L1. The redundancy version  (RV) of the HARQ transmission is derived by L1 from RSN. RRC signalling can also configure the L1 to use RV=0 for every transmission.

-
Multiplexing and TSN setting:
The multiplexing and TSN setting entity is responsible for concatenating multiple MAC-d PDUs into MAC-is PDUs, and to multiplex one or multiple MAC-is PDUs into one or two MAC-i PDU(s), to be transmitted in the next TTI, as instructed by the E-TFC selection function. It is also responsible for managing and setting the TSN per logical channel for each MAC-is PDU.
In FDD and 1.28 Mcps TDD, the multiplexing and TSN setting entity is responsible for multiplexing MAC-c PDUs or segments of MAC-c PDUs into a single MAC-is PDU, and for multiplexing MAC-is PDUs into a single MAC-i PDU, to be transmitted in the next TTI, as instructed by the E-TFC selection function. It is also responsible for managing and setting the TSN for the common control channel for each MAC-is PDU.

-
Segmentation:
The segmentation function is responsible for segmenting MAC-d PDUs and MAC-c PDUs (FDD and 1.28 Mcps TDD only).

-
CRC Attachment (FDD and 1.28 Mcps TDD only):
If MAC segmentation is performed for MAC-c PDUs, a CRC is appended to the MAC-is SDU before this data (MAC-c PDU and CRC checksum) is segmented. The size of the CRC field is 8 bits and the CRC is calculated as specified in section 4.2.1.1 in [16] or [19]. In the CRC field, figure 9.1.5.4d , the LSB is the rightmost bit and the MSB is the leftmost bit.

-
Add UE ID (FDD only):
In CELL_DCH state, no E-RNTI is included in the MAC-PDU header.
In CELL_FACH, the E-RNTI is added in all MAC-i PDUs for DCCH and DTCH transmission at the UE side until the UE receives an E-AGCH with its E-RNTI (through an E-RNTI-specific CRC attachment).
In CELL_FACH state and in Idle mode, no E-RNTI is added in MAC-i PDUs for CCCH data transmission. 

-
E-TFC selection:
This entity is responsible for E-TFC selection according to the scheduling information, Relative Grants (FDD only) and Absolute Grants, received from UTRAN via L1 and Serving Grant value signalled through RRC, and for arbitration among the different flows mapped on the E-DCH. The detailed configuration of the E-TFC entity is provided by RRC over the MAC-Control SAP. The E-TFC selection function controls the multiplexing function.

-
ASC selection (FDD and 1.28 Mcps TDD only):
At the start of the Enhanced Uplink in CELL_FACH state and Idle mode, MAC-is/i applies the appropriate back-off parameter(s) associated with the given ASC. When sending an RRC CONNECTION REQUEST message, RRC will determine the ASC; in all other cases MAC-is/i selects the ASC.
-
Scheduling Access Control (TDD only):

The Scheduling Access Control entity is responsible for routing associated uplink signalling via E-UCCH and MAC-i PDU (in the case that E-DCH resources are assigned) or via E-RUCCH (in the case that no E-DCH resources are assigned). It is also responsible for obtaining and formatting the appropriate information to be carried on E-UCCH/E-RUCCH.

NOTE:
HARQ process ID and RSN are carried on E-UCCH.
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Figure 4.2.3.6-1: UE side MAC architecture / MAC-i/is details (FDD)

************************************Omitted Text**********************************************
4.2.4.4
MAC-es entity – UTRAN Side

For each UE, there is one MAC-es entity in the SRNC. When configured by the upper layers, the MAC-es sublayer handles E-DCH specific functionality, which is not covered in the MAC-e entity in Node B. In the model below, the MAC-es comprises the following entities:

· Reordering Queue Distribution:

The reordering queue distribution function routes the MAC-es PDUs to the correct reordering buffer based on the SRNC configuration.

· Reordering:

This function reorders received MAC-es PDUs according to the received TSN and Node-B tagging i.e. (CFN, subframe number). MAC-es PDUs with consecutive TSNs are delivered to the disassembly function upon reception. Mechanisms for reordering MAC-es PDUs received out-of-order are left up to the implementation. There is one Re-ordering Process per logical channel.

· Macro diversity selection (FDD only):

The function is performed in the MAC-es, in case of soft handover with multiple Node-Bs (The soft combining for all the cells of a Node-B takes place in the Node-B). This means that the reordering function receives MAC-es PDUs from each Node-B in the E-DCH active set and secondary E-DCH active set. The exact implementation is not specified. However the model below is based on one Reordering Queue Distribution entity receiving all the MAC-d flow from all the Node-Bs, and one MAC-es entity per UE.

· Disassembly:

The disassembly function is responsible for disassembly of MAC-es PDUs. When a MAC-es PDU is disassembled the MAC-es header is removed, the MAC-d PDU’s are extracted and delivered to MAC-d. 



[image: image6.wmf] 

MAC

-

es

 

MAC 

–

 Control

 

 

From 

 

MAC

-

e

 

on

 

C

arrier 2

 in

 

NodeB #1

 

To 

MAC

-

d

 

 

 

 

Disassembly

 

 

 

Reordering Queue 

 

Distribution 

 

Reordering Queue 

 

Distribution 

 

 

 

 

Disassembly

 

 

 

 

 

Reordering/

 

Combining

 

 

Disassembly

 

 

 

Reordering/

 

Combining

 

Reordering/

 

Combining

 

From 

 

MAC

-

e

 

on

 

C

arrier 2

 in

 

NodeB #k

 

From 

 

MAC

-

e 

on

 

C

arrier 1

in

 

NodeB #1

 

From 

 

MAC

-

e

 

on

 

C

arrier 1

 in

 

NodeB #k

 

MAC

-

d flow #1

 

MAC

-

d flow #n

 


Figure 4.2.4.4-1: UTRAN side MAC architecture / MAC-es details (SHO case, FDD only)
************************************Omitted Text**********************************************
4.2.4.5
MAC-e entity – UTRAN Side

There is one MAC-e entity in the Node B for each UE and one E-DCH scheduler function in the Node-B. When configured by the upper layers the MAC-e and E-DCH scheduler handle HSUPA specific functions in the Node B. In the model below, the MAC-e 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 subclauses 11.8.2.3 and 11.9.2.3 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. The general principles of the E-DCH schedulling are described in subclauses 11.8.2.3 and 11.9.2.3 below.

· De-multiplexing:

This function provides de-multiplexing of MAC-e PDUs. MAC-es PDUs are forwarded to the associated MAC-d flow.

· HARQ:

For FDD, there shall be one HARQ entity per E-DCH. 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 figures illustrates the exchange of information between layer 1 and layer 2 provided by primitives.
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Figure 4.2.4.5-1a: UTRAN side MAC architecture / MAC-e details (FDD)

************************************Omitted Text**********************************************
4.2.4.7
MAC-is entity – UTRAN Side

For TDD, and for FDD in CELL_DCH and CELL_FACH, for each UE, there is one MAC-is entity in the SRNC. For FDD, for CCCH transmission in CELL_FACH state and Idle mode, there is one MAC-is entity per common E-DCH resource configured in the controlling RNC. For 1.28 Mcps TDD, for CCCH transmission in CELL_FACH state and Idle mode, there is one MAC-is entity per UE in the controlling RNC. When configured by the upper layers. the MAC-is sublayer handles E-DCH specific functionality, which is not covered in the MAC-i entity in Node B. In the model below, the MAC-is comprises the following entities:

-
Disassembly:

The disassembly function is responsible for disassembly of MAC-is PDUs. When a MAC-is PDU is disassembled the MAC-is header is removed.

-
Reordering Queue Distribution:

For DCCH and DTCH transmission, the reordering queue distribution function routes the MAC-is PDUs to the correct reordering buffer based on the SRNC configuration.

-
Reordering:

This function reorders received MAC-is PDUs according to the received TSN and Node-B tagging i.e. (CFN, subframe number). MAC-is PDUs with consecutive TSNs are delivered to the disassembly function upon reception. Mechanisms for reordering MAC-is PDUs received out-of-order are left up to the implementation. There is one Re-ordering Process per logical channel.

-
Macro diversity selection (FDD only):

The function is performed in the MAC-is, in case of soft handover with multiple Node-Bs (The soft combining for all the cells of a Node-B takes place in the Node-B). This means that the reordering function receives MAC-is PDUs from each Node-B in the E-DCH active set and secondary E-DCH active set. The exact implementation is not specified. However the model below is based on one Reordering Queue Distribution entity receiving all the MAC-d flow from all the Node-Bs, and one MAC-is entity per UE.
-
Reassembly:

For DTCH/DCCH transmission, the reassembly function reassembles segmented MAC-d PDUs, and delivers the MAC-d PDUs to the correct MAC-d entity. For CCCH transmission, the reassembly function reassembles segmented MAC-c PDUs, and delivers it to the CRC Error Correction function.

· CRC Error Correction (FDD and 1.28 Mcps TDD only):

When the MAC-c PDU is received correctly after reassembly is performed for CCCH, then the CRC field is removed and the resulting data is delivered to the MAC-c.  However, if a MAC-c PDU has been received with an incorrect CRC, the MAC-c PDU is discarded. The size of the CRC field is 8 bits and the CRC is calculated as specified in section 4.2.1.1 in [16] or [19].
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Figure 4.2.4.7-1: UTRAN side MAC architecture / MAC-is details for DCCH/DTCH transmission (SHO case, FDD only)
************************************Omitted Text**********************************************
4.2.4.8
MAC-i entity – UTRAN Side

For TDD, and for FDD in CELL_DCH, there is one MAC-i entity in the Node B for each UE. For FDD, there is one MAC-i entity in the Node B for each common E-DCH resource. For 1.28 Mcps TDD in CELL-FACH state, there is one MAC-i entity in the Node B for each UE with dedicated E-RNTI, and one MAC-i entity in the Node B for each common E-RNTI. And there is one E-DCH scheduler function in the Node-B. When configured by the upper layers, the MAC-i and E-DCH scheduler handle HSUPA specific functions in the Node B. 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 subclauses 11.8.2.3 and 11.9.2.3 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. In FDD, for UEs in CELL_FACH state and Idle mode, the E-DCH control entity is additionally responsible for collision resolution and common E-DCH resource release by transmitting Scheduling Grants. The general principles of the E-DCH schedulling are described in subclauses 11.8.2.3 and 11.9.2.3 below.

-
De-multiplexing:

This function provides de-multiplexing of MAC-i PDUs. For DTCH/DCCH transmission, MAC-is PDUs are forwarded to the associated MAC-d flow. For CCCH transmission (FDD and 1.28 Mcps TDD only), MAC-is PDUs are forwarded to the associated UL Common MAC flow.

· Read UE id (FDD only):

In CELL_DCH state, no UE ID is included in the MAC-PDU header.
In CELL_FACH, the E-RNTI is added in all MAC-i PDUs for DTCH and DCCH transmission at the UE side until the UE receives an E-AGCH with its E-RNTI (through an E-RNTI-specific CRC attachment).
In CELL_FACH state and in Idle mode, 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. For FDD, there shall be one HARQ entity per E-DCH. 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 figures illustrates the exchange of information between layer 1 and layer 2 provided by primitives.
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Figure 4.2.4.8-1: UTRAN side MAC architecture / MAC-i details (FDD)
************************************Omitted Text**********************************************
8.3.2
Parameters

See [7] for a detailed description of the UE, RB and TrCH information elements.

a) UE information elements
S-RNTI
SRNC identity
C-RNTI
Activation time 
Primary E-RNTI configured for each carrier 
Secondary E-RNTI configured for each carrier 
************************************Omitted Text**********************************************
9.1.5
MAC PDU (E-DCH) 
There are two different MAC PDU formats for E-DCH. Depending on configuration by upper layers the format is either MAC-e/es or MAC-i/is. The MAC PDU format is determined by upper layer signalling [7].

When MAC-e/es is configured, there are two MAC sublayers, MAC-e and MAC-es. MAC-es sits on top of MAC-e and receives PDUs directly from MAC-d. MAC-es SDUs (i.e. MAC-d PDUs) of the same size, coming from a particular logical channel are multiplexed together into a single MAC-es payload. There is one and only one MAC-es PDU per logical channel per TTI (since only one MAC-d PDU size is allowed per logical channel per TTI). To this payload is prepended the MAC-es header (see subclause 9.2.4.1). The number of PDUs, as well as the one DDI value identifying the logical channel, the MAC-d flow and the MAC-es SDU size are included as part of the MAC-e header. In case sufficient space is left in the E-DCH transport block or if Scheduling Information needs to be transmitted, an SI will be included at the end of the MAC-e PDU (see subclause 9.2.4.2). Multiple MAC-es PDUs from multiple logical channels, but only one MAC-e PDU can be transmitted in a TTI per E-DCH.

In the example MAC-e PDU shown in figure 9.1.5.2a, the field DDI0 is referring to the specific DDI value that indicates that there is an SI included in the MAC-e PDU (see subclause 9.2.4.2). This header will not be associated with a new MAC-es payload. Figure 9.1.5.2b shows the MAC-e PDU format when SI is sent alone. In this case DDI0 is not included in the MAC-e PDU and E-TFCI value 0 is used.
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Figure 9.1.5.1 MAC-es PDU
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Figure 9.1.5.2a: MAC-e PDU
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Figure 9.1.5.2b: MAC-e PDU (SI is sent alone)
When MAC-i/is is configured, there are two MAC sublayers, MAC-i and MAC-is. MAC-is sits on top of MAC-i and receives PDUs directly from MAC-d and MAC-c (FDD and 1.28 Mcps TDD only). When MAC-i/is is configured, a MAC PDU for E-DCH consists of one MAC-i header and one or more MAC-is PDUs. Each MAC-is PDU consists of one or more MAC-is SDUs belonging to the same logical channel. Each MAC-is SDU equals a complete or a segment of a MAC-d PDU or a MAC-c PDU (FDD and 1.28 Mcps TDD only). The MAC-is SDUs can have different sizes. The LCH-ID and L fields are repeated per MAC-is SDU. The TSN and SS fields are repeated per MAC-is PDU. Multiple MAC-is PDUs from multiple logical channels, but only one MAC-i PDU can be transmitted in a TTI per E-DCH. In case sufficient space is left in the E-DCH transport block or if Scheduling Information needs to be transmitted, an SI will be included at the end of the MAC-i PDU (see subclause 9.2.4.2). For FDD and in CELL_FACH state only, the UE’s E-RNTI can be included in the MAC-i header. Its inclusion is signalled with a reserved LCH-ID value.
************************************Omitted Text**********************************************
9.2.5
Signaling of control information for FDD E-DCH

9.2.5.1
HARQ information

This control information is used in support of the uplink hybrid ARQ functionality.
-
ACK/NACK information:
Transmitted on downlink on the E-HICH from each cell in the E-DCH active set and Secondary E-DCH active set, the ACK/NACK information indicates the successful or un-successful decoding of the corresponding uplink transmission. This information allows the UE to know whether to make another transmission for the same MAC-e or MAC-i PDU or to start the transmission of a new one. The length of the ACK/NACK field is 1 bit.

-
RSN:
Transmitted on the E-DPCCH, the RSN is used to convey the uplink HARQ transmission number. Because of the limitation in the field size, the RSN saturates to the maximum value once that is reached. The combination of the RSN and the transmission timing allows the receiver to determine the exact transmission number (see [16]). The length of the RSN field is 2 bits.

9.2.5.2
DL Scheduling information
This control information is used by Node-Bs in a UE's E-DCH active set and Secondary E-DCH active set in order to control its use of E-DCH system resources.
9.2.5.2.1
Relative Grants

-
Serving Relative Grant:
Transmitted on downlink on the E-RGCH from all cells in the serving E-DCH RLS and Secondary serving E-DCH RLS, the serving relative grant allows the Node B scheduler to incrementally adjust the serving grant of UEs under its control. By definition, there can only be one serving relative grant command received per carrier at any one time. This indication can take three different values, "UP", "DOWN" or "HOLD".

-
Non-serving Relative Grant:
Transmitted on downlink on the E-RGCH from a non-serving E-DCH RL and Secondary non-serving E-DCH RL, the non-serving relative grant allows neighboring Node Bs to adjust the transmitted rate of UEs that are not under their control in order to avoid overload situations. By definition, there could be multiple non-serving relative grant commands received by MAC at any time. This indication can take two different values, "DOWN" or "HOLD".
************************************Omitted Text**********************************************
9.2.5.2.2
Absolute Grant

The absolute grant message is sent on downlink, on the configured E-AGCH, from the serving E-DCH cell and Secondary serving E-DCH cell and allows the Node B scheduler to directly adjust the granted rate of UEs under its control. In FDD, the channel is also used for collision resolution and release of common E-DCH resources.
The E-AGCH is a shared channel that uses an E-RNTI specific CRC in order to address messages to specific users (see [16]). The RRC may configure the MAC-e or MAC-i with two different E-RNTIs for each carrier, one primary and one secondary. Based on the identity that is used, the following information will be conveyed implicitly when an absolute grant message is received:
-
Identity Type:
This variable will take the value "Primary" or "Secondary" respectively based on whether the message was addressed to the primary or the secondary E-RNTI.
The absolute grant message itself includes multiple fields that are multiplexed together into 6 bits inside the MAC-e or MAC-i of the Node B and then submitted to the physical layer for transmission on the E-AGCH. These fields are:

-
Absolute Grant Value:
This field is used to determine the maximum E-DCH traffic to pilot ratio (E-DPDCH/DPCCH) that the UE is allowed to use in the next transmission. The length of the Absolute Grant Value field is 5 bits.

-
Absolute Grant Scope: 
This field indicates the applicability of the Absolute Grant. It can take two different values, "Per HARQ process" or "All HARQ processes", allowing to indicate whether the HARQ process activation/de-activation will affect one or all processes. The Absolute Grant Scope is encoded in 1 bit. In CELL_DCH state, when the E-DCH is configured with 10ms TTI, only the value "All HARQ processes" is valid (see subclause 10). In case Identity Type is "Secondary", only the value "All HARQ processes" is valid in this version of the protocol.
In CELL_FACH state, only the value "All HARQ processes" is valid (see subclause 10).

-
Common E-DCH resource release (FDD only in CELL_FACH):
An AG with value set to 'INACTIVE'  is used by the Node B to release common E-DCH resources.
************************************Omitted Text**********************************************
9.2.5.3.2
Scheduling Information

************************************Omitted Text**********************************************
-
UE Power Headroom (UPH):
The UPH field of one carrier indicates the ratio of the maximum UE transmission power and the corresponding DPCCH code power of that carrier as defined in [17].  The length of UPH is 5 bits.
The Scheduling Information message is represented in figure 9.2.5.3.2-1 where for each field, the LSB is the rightmost bit in the figure and the MSB is the leftmost bit.
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Figure 9.2.5.3.2-1: Scheduling Information format

************************************Omitted Text**********************************************
11.8.1.1.1
HARQ entity

There is one HARQ entity per E-DCH at the UE. A number of parallel HARQ processes are used in the UE to support the HARQ entity, allowing transmissions to take place continuously while waiting for the feedback on the successful or unsuccessful reception of previous transmissions.

At a given TTI, the HARQ entity identifies the HARQ process for which a transmission should take place. Also, based on the timing, it routes the receiver feedback (ACK/NACK information), relayed by the physical layer, to the appropriate HARQ process.

The number of HARQ processes is equal to the HARQ round-trip-time (HARQ_RTT). The HARQ_RTT is equal to 4 for 10ms TTI and 8 for 2ms TTI. The TTI duration shall be configured by the higher layers. Each process is associated with a number from 0 to HARQ_RTT-1. 

************************************Omitted Text**********************************************
11.8.1.3
Serving Grant Update

UEs in CELL_DCH state, configured with E-DCH transport channel(s) shall maintain a Serving Grant per carrier and the list of active HARQ processes based on the absolute and relative grant commands decoded on the configured E-AGCH and E-RGCH(s) of each carrier.
Each Absolute Grant or Relative Grant command is applied at a specific TTI. This association is implicit based on the timing of the E-AGCH and E-RGCH (see [13]). The timing is tight enough that this relationship is un-ambiguous.
The activation/deactivation of one or all processes is only applicable to processes for which transmission of scheduled data is allowed according to RRC signalling

Process activation of an active process does not result in any action taken by the UE.
UEs in CELL_FACH state and Idle mode, allocated with a common E-DCH transport channel, shall maintain a Serving Grant. For DCCH/DTCH transmission in CELL_FACH state the Serving Grant is maintained based on the absolute and relative grant commands decoded on the configured E-AGCH and E-RGCH. For CCCH transmission in CELL_FACH state and Idle mode the Serving Grant is maintained based only on the initial serving grant value provided by higher layers.

************************************Omitted Text**********************************************
11.8.1.3.1
Baseline Procedure

For UEs in CELL_DCH state the Serving Grant Update procedure shall be applied for each carrier at every TTI boundary and shall take into account the Absolute Grant message, Serving Relative Grant and non-serving Relative Grants that apply to the TTI to the corresponding carrier. 
The UE shall:
1>
set reference_ETPR2 to reference_ETPR as defined in subclause 3.1.2;
1>
set reference_ETPR to the E-DPDCH to DPCCH power ratio as defined in subclause 3.1.2;

1>
if an Absolute Grant was received for this TTI:
2>
if the Identity type is "Primary", and the Absolute Grant value is set to "INACTIVE":

3>
if Absolute Grant Scope indicates "Per HARQ process" and a 2ms TTI is configured:

4>
de-activate the process given by the value of CURRENT_HARQ_PROCESS.

3>
if Absolute Grant Scope indicates "All HARQ processes" and a secondary E-RNTI was configured by higher layers:

4>
activate all HARQ processes;

4>
set Serving_Grant = Stored_Secondary_Grant;

4>
set Primary_Grant_Available to "False".

3>
if Absolute Grant Scope indicates "All HARQ processes", a 2ms TTI is configured and a secondary E-RNTI was not configured by higher layers:
4>
deactivate all HARQ processes (if a process was inactive it remains inactive, if a process was active it becomes inactive).

2>

else if the Absolute Grant Value is different from "INACTIVE":

3>
if the Identity Type is "Secondary":

4>
set Stored_Secondary_Grant = MAX(Absolute Grant Value, Lowest Configured Serving Grant Value).

3>
if the Identity Type is "Primary" or Primary_Grant_Available is set to "False":

4>
set Serving_Grant = MAX(Absolute Grant Value, Lowest Configured Serving Grant Value).

4>
if the Identity Type is "Primary":

5>
set Primary_Grant_Available to "True";

5>
if Absolute Grant Scope indicates "Per HARQ process":

6>
activate the process given by the value of CURRENT_HARQ_PROCESS.

5>

if Absolute Grant Scope indicates "All HARQ processes":

6>
activate all HARQ processes.
5>

if AG_Timer is not active, it shall be started, otherwise it shall be restarted.
************************************Omitted Text**********************************************
11.8.1.3.2
Handling at start of E-DCH transmission

In CELL_DCH state when E-DCH transmission is started, the UE shall:

· activate all HARQ processes;
· For FDD, the HARQ processes of the secondary carrier shall not be activated unless a HS-SCCH order was received to activate the carrier.
************************************Omitted Text**********************************************
11.8.1.3.5
Higher Layer Signalling

In CELL_DCH state when the IE's "Serving Grant value" and "Primary/Secondary Grant Selector" are provided for one carrier by higher layers:

-
set the state variable Serving_Grant of that carrier to the value of the IE's "Serving Grant value" provided by higher layers;
-
if the IE's "Primary/Secondary Grant Selector" is provided by higher layers as "Primary":
-
if AG_Timer of that carrier is not active, it shall be started, otherwise it shall be restarted;
-
set the state variable Primary_Grant_Available of that carrier to "True";

-
set the state variable Stored_Secondary_Grant of that carrier to "Zero_Grant".

-
if the IE's "Primary/Secondary Grant Selector" is provided by higher layers as "Secondary":
-
set the state variable Primary_Grant_Available of that carrier to "False";

-
set the state variable Stored_Secondary_Grant of that carrier to the value of the IE's "Serving Grant value" provided by higher layers.
In CELL_FACH state and Idle Mode when the IE "Initial Serving grant value" is provided by higher layers:

-
set the state variable Serving_Grant to the value of the IE "Initial Serving grant value" provided by higher layers.
************************************Omitted Text**********************************************
11.8.2.1.1
HARQ entity

There is one HARQ entity per E-DCH per UE in each Node-B in its E-DCH active set and Secondary E-DCH active set. The HARQ entity routes the payload and the associated RSN value to the appropriate HARQ process based on the transmission timing. Based on the outcome of the decoding, the HARQ entity transmits an ACK or a NACK in return.
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