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//------------------------------------unmodified sections omitted------------------------------//
4.2.3.5
MAC-ehs entity – UE Side

In the model below the MAC-ehs comprise the following entities, In 1.28 Mcps TDD multi-frequency HS-DSCH cell, the associated downlink control channel and uplink control channel pair controlling the HS-DSCH transmission on the certain carrier shall be allocated on the same carrier. The downlink control channel carries the HS-DSCH operation  related info and the uplink control channel carries the feedback info from the UE side.
In the model below the MAC-ehs comprise the following entities, In 1.28 Mcps TDD multi-frequency HS-DSCH cell, the associated downlink control channel and uplink control channel pair controlling the HS-DSCH transmission on the certain carrier shall be allocated on the same carrier. The downlink control channel carries the HS-DSCH operation  related info and the uplink control channel carries the feedback info from the UE side.
-
HARQ: 
The HARQ entity is responsible for handling the HARQ protocol. There shall be one HARQ process per HS-DSCH per TTI for single stream transmission, two HARQ processes per HS-DSCH per TTI for dual stream transmission, three HARQ processes per HS-DSCH per TTI for three stream transmission (FDD only) and four HARQ processes per HS-DSCH per TTI for four stream transmission (FDD only). There shall be one HARQ entity per HS-DSCH (FDD only). The HARQ functional entity handles all the tasks that are required for hybrid ARQ. It is for example responsible for generating ACKs or NACKs. The detailed configuration of the hybrid ARQ protocol is provided by RRC over the MAC-Control SAP.In 1.28 Mcps TDD multi-frequency HS-DSCH cell, multiple HARQ processes are assigned for HS-DSCH operaton on every carrier independently, namely HARQ sub-entity; only one HARQ process is allowed to receive HS-DSCH in one TTI for each carrier. The maximum number of HARQ process per HS-DSCH per TTI on which an HS-DSCH transmission can be received is one.

-
Disassembly:

The disassembly entity disassembles the MAC-ehs PDUs by removing the MAC-ehs header and possible padding. For 1.28 Mcps TDD, the disassembly entity discards the MAC-ehs PDU if the L field in MAC-ehs header is zero.
-
Reordering queue distribution:

The reordering queue distribution function routes the received reordering PDUs to correct reordering queues based on the received logical channel identifier.

-
Reordering:
The reordering entity organises received reordering PDUs according to the received TSN. Data blocks with consecutive TSNs are delivered to reassembly entity upon reception. A timer mechanism determines delivery of non-consecutive data blocks to higher layers. There is one reordering entity for each MAC-ehs Queue ID configured at the UE. For the logical channels BCCH and PCCH  no re-ordering is applied.

-
Reassembly:
The reassembly entity reassembles segmented MAC-ehs SDUs (corresponding to either MAC-c or MAC-d PDUs) and forwards the MAC PDUs to LCH-ID demultiplexing entity. 

-
LCH-ID demultiplexing:
The demultiplexing entity routes the MAC-ehs SDUs to correct logical channel based on the received logical channel identifier.

///------------------------------------unmodified part omitted------------------------------//
//------------------------------------unmodified sections omitted------------------------------//
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. 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: There shall be one HARQ entity per E-DCH. The HARQ entity provides the E-TFC, the retransmission sequence number (RSN), and the power offset to be used by L1. If uplink MIMO is configured by upper layers, then this information is provided independently for the primary and secondary stream. 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: There shall be one HARQ entity per E-DCH for 1.28Mcps 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 a single MAC-i PDU, or, for FDD when more than one uplink frequency or uplink MIMO is activated, one or two MAC-i PDUs, to be transmitted in the next TTI, as instructed by the E-TFC selection function, and for 1.28Mcps TDD when multi-carrier E-DCH operation is activated, one or up to 6 MAC-i PDUs, 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.

//------------------------------------unmodified part omitted------------------------------//
//------------------------------------unmodified sections omitted------------------------------//
4.2.4.2
MAC-d entity – UTRAN Side

Figure 4.2.4.2-1 shows the UTRAN side MAC-d entity.

The following functionality is covered:

-
Transport Channel type switching:

-
Transport Channel type switching is performed by this entity, based on decision taken by RRC; this is related to a change of radio resources. If requested by RRC, MAC shall switch the mapping of one designated logical channel between common and dedicated transport channels.
-
C/T MUX box;

-
the function includes the C/T field when multiplexing of several dedicated logical channels onto one transport channel (other than HS-DSCH) or one MAC-d flow (HS-DSCH) is used. If MAC-ehs is configured, C/T MUX toward MAC-ehs is not used.

-
LCH MUX box;

· -
If MAC-ehs is configured, the LCH MUX function associates each block of MAC-d PDUs of a logical channel with the related LCH-ID, regardless whether one or several logical channels are multiplexed onto one MAC-d flow.

-
Priority setting;

-
This function is responsible for priority setting on data received from DCCH / DTCH;

-
Ciphering;

-
Ciphering for transparent mode data to be ciphered is performed in MAC-d. Details about ciphering can be found in [10].

-
Deciphering;

-
Deciphering for ciphered transparent mode data is performed in MAC-d. Details about ciphering can be found in [10].

-
DL Scheduling/Priority handling;

-
in the downlink, scheduling and priority handling of transport channels is performed within the allowed transport format combinations of the TFCS assigned by the RRC.

-
Flow Control;

-
a flow control function exists toward MAC-c/sh/m to limit buffering between MAC-d and MAC-c/sh/m entities. This function is intended to limit layer 2 signalling latency and reduce discarded and retransmitted data as a result of FACH or for TDD DSCH congestion. For the Iur interface this is specified in [11]. A flow control function also exists towards MAC-hs/ehs in case of configuration without MAC-c/sh/m, see subclause 4.2.4.2.

A MAC-d entity using common channels other than the high speed downlink shared channel is connected to a MAC-c/sh/m entity that handles the scheduling of the common channels to which the UE is assigned and DL (FACH) priority identification to MAC-c/sh/m;

//------------------------------------unmodified part omitted------------------------------//
//------------------------------------unmodified sections omitted------------------------------//
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:

//------------------------------------unmodified part omitted------------------------------//
-
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 in the 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 Detection function.

· -
CRC Error Detection (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].

//------------------------------------unmodified part omitted------------------------------//
//------------------------------------unmodified sections omitted------------------------------//
4.3.1
Transport channels

Common transport channel types are:

-
Random Access Channel(s) (RACH);

-
Forward Access Channel(s) (FACH);

-
Downlink Shared Channel(s) (DSCH), for TDD operation only;

-
High Speed Downlink Shared Channel(s) (HS-DSCH);

-
Uplink Shared Channel(s) (USCH), for TDD operation only;

-
Broadcast Channel (BCH);

-
Paging Channel (PCH);

-
Enhanced Dedicated Channel (E-DCH) for UL operation only (FDD and 1.28 Mcps TDD only).

Dedicated transport channel types are:

-
Dedicated Channel (DCH);

-
Enhanced Dedicated Channel (E-DCH) for UL operation only.

//------------------------------------unmodified part omitted------------------------------//
//------------------------------------unmodified sections omitted------------------------------//
9.1.4
MAC PDU (HS-DSCH)

//------------------------------------unmodified part omitted------------------------------//
The UE behaviour is unspecified, if any of the following conditions are met when Multiflow is not configured or when intra-Node B Multiflow is configured:

-
if reordering SDUs in one TTI belong to more than 3 priority queues,

-
if the TSN field extension for MAC-ehs entity is not configured and MAC-ehs PDU(s) received during one TTI contain more than 26 reordering SDUs, or,

-
if the TSN field extension for MAC-ehs entity is configured and

-
up to 3 secondary serving HS-DSCH cells are configured and MAC-ehs PDU(s) received during one TTI contain more than 44 reordering SDUs; or

-
more than 3 secondary serving HS-DSCH cells are configured and MAC-ehs PDU(s) received during one TTI contain more than 64 reordering SDUs.
The UE behaviour is unspecified, if any of the following conditions are met for each of the MAC-ehs entities when inter-Node B Multiflow is configured:

-
if reordering SDUs in one TTI belong to more than 2 priority queues,

-
if MIMO is not configured for this MAC-ehs entity and

-
if one HS-DSCH cell is configured for this MAC-ehs entity and MAC-ehs PDU(s) received during one TTI contain more than 16 reordering SDUs, or,

-
if more than one HS-DSCH cell is configured for this MAC-ehs entity and MAC-ehs PDU(s) received during one TTI contain more than 26 reordering SDUs, or,

-
if MIMO is configured for this MAC-ehs entity and

-
if one or two HS-DSCH cells are configured for this MAC-ehs entity and MAC-ehs PDU(s) received during one TTI contain more than 26 reordering SDUs; or

-
if three HS-DSCH cells are configured for this MAC-ehs entity and MAC-ehs PDU(s) received during one TTI contain more than 32 reordering SDUs.
//------------------------------------unmodified part omitted------------------------------//
//------------------------------------unmodified sections omitted------------------------------//
9.2.5.2.1
Relative Grants

//------------------------------------unmodified part omitted------------------------------//
When the Serving_Grant for each Activated Uplink Frequency needs to be determined due to E-RGCH signalling (see subclause 11.8.1.3.2), the UE shall:

-
if the UE received a Serving Relative Grant in CELL_DCH state or in CELL_FACH state after collision resolution (FDD only):

-
Determine the lowest power ratio in the configured SG-table (table 9.2.5.2.1-1 or table 9.2.5.2.1-2) that is equal or higher to the reference_ETPR, and determine the corresponding index in the SG-table: SGLUPR;
-
If the UE received a Serving Relative Grant "UP", based on the thresholds "3-index-step threshold" and "2-index-step threshold" configured by higher layers, determine the Serving_Grant as follows:

-
if SGLUPR < "3-index-step threshold":

-
Serving_Grant = SG[MIN(SGLUPR + 3 , 37)].

-
if "3-index-step threshold" <= SGLUPR < "2-index-step threshold":

-
Serving_Grant = SG[MIN(SGLUPR + 2 , 37)].

-
if "2-index-step threshold" <= SGLUPR::
-
Serving_Grant = SG[MIN(SGLUPR + 1 , 37)].

-
If the UE received a Serving Relative Grant "DOWN", determine the Serving_Grant:

-
Serving_Grant  = SG[MAX(SGLUPR -1 , 0)].

-
if the UE received a Non-serving Relative Grant in CELL_DCH state:

-
Determine the lowest power ratio in the configured SG-table (table 9.2.5.2.1-1 or  table 9.2.5.2.1-2) that is equal or higher to the maximum of reference_ETPR2 of all active HARQ processes, and determine the corresponding index in the SG-table: SGLUPR2;

-
If the UE received a Non-serving Relative Grant "DOWN", determine the Serving_Grant:

-
Serving_Grant = SG[MAX(SGLUPR2 -1 , 0)]

-
if the UE received a Non-serving Relative Grant on a Common E-RGCH RL in CELL_FACH state:

-
determine the lowest power ratio in the configured SG-table (table 9.2.5.2.1-1 or  table 9.2.5.2.1-2) that is equal or higher to the maximum of reference_ETPR2 of all active HARQ processes, and determine the corresponding index in the SG-table: SGLUPR2;

-
if the UE received a Non-serving Relative Grant "DOWN", based on the "Minimum Serving Grant" configured by higher layers, determine the Serving_Grant:

-
if SGLUPR2 > "Minimum Serving Grant":

-
Serving_Grant = SG[MAX(SGLUPR2 -1 , "Minimum Serving Grant")].

-
if SGLUPR2 <= "Minimum Serving Grant":

-
the Serving_Grant is unchanged (i.e. kept from previous TTI).

-
if the UE received a Serving Relative Grant in CELL_FACH state before collision resolution (FDD only) or in Idle mode:

-
the Serving_Grant is unchanged (i.e. kept from previous TTI).
//------------------------------------unmodified sections omitted------------------------------//
9.2.5.3.2
Scheduling Information

//------------------------------------unmodified part omitted------------------------------//
· Highest priority Logical channel Buffer Status (HLBS):
The HLBS field indicates the amount of data available from the logical channel identified by HLID, relative to the highest value of  the buffer size range reported by TEBS when the reported TEBS index is not 31, and relative to 50000 bytes when the reported TEBS index is 31. The length of HLBS is 4 bits. The values taken by HLBS are shown in table 9.2.5.3.2-2. In case the TEBS field is indicating index 0 (0 byte), the HLBS field shall indicate index 0.

Table 9.2.5.3.2-2: HLBS Values

	Index
	HLBS values (%)

	0
	0 < HLBS ≤ 4

	1
	4 < HLBS ≤ 6

	2
	6 < HLBS ≤ 8

	3
	8 < HLBS ≤ 10

	4
	10 < HLBS ≤ 12

	5
	12 < HLBS ≤ 14

	6
	14 < HLBS ≤ 17

	7
	17 < HLBS ≤ 21

	8
	21 < HLBS ≤ 25

	9
	25 < HLBS ≤ 31

	10
	31 < HLBS ≤ 37

	11
	37 < HLBS ≤ 45

	12
	45 < HLBS ≤ 55

	13
	55 < HLBS ≤ 68

	14
	68 < HLBS ≤ 82

	15
	82 < HLBS


-
UE Power Headroom (UPH):
The UPH field of a frequency indicates the ratio of the maximum UE transmission power and the corresponding DPCCH code power of that frequency defined in [17].  The length of UPH is 5 bits.

The Scheduling Information message is represented in figure 9.2.5.3.2-3 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 9.2.5.3.2-3: Scheduling Information format

//------------------------------------unmodified sections omitted------------------------------//
9.2.6.3
UL Scheduling Information

This control information is used by UEs to indicate to the Node B the amount of resources they require. Scheduling Information is sent via the E-PUCH in the MAC-e or MAC-i header when the UE is granted resource and by the E-RUCCH when no resource has been granted. Scheduling Information consists of three components for single carrier HSUPA or only one carrier group is configured for multi-carrier E-DCH operation, otherwise five components for multi-carrier E-DCH operation as defined below.
-
Buffer Information: This consists of:

-
Highest priority Logical Channel (HLID)
The HLID field identifies unambiguously the highest priority logical channel with available data. If multiple logical channels exist with the highest priority, the one corresponding to the highest buffer occupancy will be reported. The length of the HLID is 4 bits. In case the TEBS is indicating index 0 (0 byte), the HLID shall indicate the value "0000".

-
Total E-DCH Buffer Status (TEBS)
The TEBS field identifies the total amount of data available across all logical channels for which reporting has been requested by the RRC and indicates the amount of data in number of bytes that is available for transmission and retransmission in RLC layer. If MAC-i/is is configured, it also includes the amount of data that is available for transmission in the MAC-i/is segmentation entity. When MAC is connected to an AM RLC entity, control PDUs to be transmitted and RLC PDUs outside the RLC Tx window shall also be included in the TEBS. RLC PDUs that have been transmitted but not negatively acknowledged by the peer entity shall not be included in the TEBS.
-
Highest priority Logical channel Buffer Status (HLBS)
The HLBS field indicates the amount of data available from the logical channel identified by HLID, relative to the highest value of  the buffer size range reported by TEBS when the reported TEBS index is not 31, and relative to 50000 bytes when the reported TEBS index is 31.

-
UE Power Headroom (UPH): The UPH field of a carrier on which the scheduling information will be transmitted indicates the ratio of the maximum UE transmission power and the calculated UE transmit power of that frequency defined as in [18] that would result for e equal to 0. The length of UPH is 5 bits.

-
Serving and Neighbour Cell Pathloss (SNPL): The field indicates the SNPL value of a carrier on which the scheduling information will be transmitted. This may be used by the Node-B to assist with its estimation of the degree of intercell interference each UE will generate and hence the absolute grant power value and physical resources to assign . The length of SNPL is 5 bits.

-
If the UE is configured with multiple carriers E-DCH operation and multi carrier groups are configured, the following components may be included in the scheduling information:

-
SNPL(Serving and neighbour cell pathloss) bitmap: This field indicates how much carrier groups SNPL should be included in the scheduling information except the SNPL of the carrier group on which the scheduling information is transmitted, 1 indicates the carrier group SNPL should be include in the scheduling information. The length of SNPL bitmap is 5 bits. The carrier group index is ranked by the smallest frequency value Fsmallest of the carrier group.The smaller the frequency Fsmallest in one carrier group is, the index in the SNPL bitmap is more near leftmost bit.

-
SNPLi value: This indicates the i-th carrier group SNPL value, i=2..n, n<=5;

NOTE:
The carrier group is partitioned according to the neighbour cells. For the E-DCH carriers whose neighbour cells (with a primary or a secondary frequency being the same as the configured E-DCH carrier frequency) are the same, the E-DCH carriers should be in the same carrier group. Only one SNPL value should be reported for the same carrier group in one scheduling information message.

//------------------------------------unmodified part omitted------------------------------//
//------------------------------------unmodified sections omitted------------------------------//
10
Handling of unknown, unforeseen and erroneous protocol data

The list of error cases is reported below:

a)
Use of reserved coding in the MAC header


If the MAC entity receives a MAC PDU with a header field using a value marked as reserved for this version of the protocol, it shall discard the PDU, unless explicitly mentioned otherwise.

b)
Inconsistent MAC header


If the MAC entity receives a MAC PDU with a header inconsistent with the configuration received from RRC, it shall discard the PDU. E.g.: In case DTCH is mapped to RACH/FACH, the MAC entity shall discard a PDU with a C/T field indicating a logical channel number that is not configured.

c)
Erroneous MAC header fields


The MAC PDU shall be discarded if the lower layer gives an error indication for a MAC PDU and a MAC header is included in the MAC PDU.

d)
Inconsistent information received on MAC control channels

If the MAC entity receives inconsistent information on the E-AGCH, it shall ignore the entire message. The following conditions constitute inconsistent information:

-
The Absolute Grant Scope is "Per HARQ process" and the E-DCH TTI is configured to 10ms.

-
The UE is in CELL_DCH, the Identity Type is "Secondary" and the Absolute Grant Value is "INACTIVE".

-
The Identity Type is "Secondary" and the Absolute Grant Scope is "Per HARQ process" in this version of the protocol. 

-
The UE is in CELL_DCH, the Identity type is "Primary", the Absolute Grant value is "INACTIVE", the Absolute Grant Scope is "All HARQ processes", the E-DCH TTI is configured to 10ms and a secondary E-RNTI was not configured.

-
The UE is in CELL_FACH and the Absolute Grant Scope is "Per HARQ process" and "Per HARQ process" scoped is not enabled by higher layers.

-
The UE is in CELL_FACH state, if "Per HARQ process" scope is enabled by higher layers, the Absolute Grant Scope is "Per HARQ process" and the E-DCH TTI is configured to 10 ms.
-
The UE is configured with Implicit Grant handling on the secondary Uplink Frequency and the received Absolute Grant value is "INACTIVE".
-
The UE is configured with Implicit Grant handling on the secondary Uplink Frequency and the received Identity type is "Secondary".
//------------------------------------unmodified sections omitted------------------------------//
11.2.2A
Control of Enhanced Uplink in CELL_FACH state and Idle mode for FDD mode

The transmissions in Enhanced Uplink in CELL_FACH state and Idle mode are controlled by the UE MAC sublayer as outlined in figures 11.2.2A-1, 11.2.2A-2 and 11.2.2A-3.

//------------------------------------unmodified part omitted------------------------------//
The E-DCH enhanced physical random access transmission procedure is completed with release of the allocated common E-DCH resource, if one of the following conditions is fullfilled: 

-
If the UE according to subclause 8.5.4A in [7] failed to establish the physical channels, or if the criteria for radio link failure are met as specified in subclause 8.5.6 in [7], then the timer T2 is started. After the expiry of T2 a backoff timer TBO1 is started. Backoff timer TBO1 is set to an integer number NBO1 of 10 ms time intervals, randomly drawn within an interval 0 ( NBO1min ( NBO1 ( NBO1max (with uniform distribution). NBO1min and NBO1max may be set equal when a fixed delay is desired, and even to zero when no delay other than the one due to persistency is desired. The procedure ends if timer TBO1 expires or the UE performs cell reselection while timer TBO1 is running, whatever occurs first. In case of a cell reselection, the timer TBO1 is stopped.

-
In case of CCCH transmission, if the maximum E-DCH resource allocation for CCCH has been reached, then this triggers a CMAC-STATUS-Ind which informs the RRC about the Enhanced Uplink in CELL_FACH state and Idle mode process termination.

-
In case of CCCH transmission, when the MAC-i PDU containing the last MAC-c PDU is being transmitted, TEBS = 0 byte is reported to the Node B MAC as SI in a MAC-i PDU and the MAC-STATUS-Ind primitive indicates to RLC for each logical channel that no PDU shall be transferred to MAC. When the empty buffer status has been reported and no MAC-i PDUs are left for (re-)transmission in MAC, then this triggers a CMAC-STATUS-Ind which informs the RRC about the Enhanced Uplink in CELL_FACH state and Idle mode process termination.

-
In case of DTCH/DCCH or NodeB triggered HS-DPCCH transmission, if no E-AGCH with UE’s E-RNTI has been received (through an E-RNTI-specific CRC attachment) within the maximum period for collision resolution phase, then this triggers a CMAC-STATUS-Ind which informs the RRC about the Enhanced Uplink in CELL_FACH state and Idle mode process termination. Then the timer T2 is started. After the expiry of T2 a backoff timer TBO1 is started. Backoff timer TBO1 is set to an integer number NBO1 of 10 ms time intervals, randomly drawn within an interval 0 ( NBO1min ( NBO1 ( NBO1max (with uniform distribution). NBO1min and NBO1max may be set equal when a fixed delay is desired, and even to zero when no delay other than the one due to persistency is desired. The procedure ends when TBO1 expires.

-
Explicit common E-DCH resource release:
In case of DTCH/DCCH or NodeB triggered HS-DPCCH transmission, if an E-AGCH with UE’s E-RNTI has been received (through an E-RNTI-specific CRC attachment) with absolute grant value set to 'INACTIVE', then this triggers a CMAC-STATUS-Ind which informs the RRC about the Enhanced Uplink in CELL_FACH state and Idle mode  process termination.

-
Implicit release with E-DCH transmission continuation backoff 
For NodeB triggered HS-DPCCH transmission, or for DTCH/DCCH transmission upon indication of reception of HS-SCCH order for NodeB triggered HS-DPCCH transmission from layer 1, the UE shall:

-
If "HS-DPCCH transmission continuation back off" is present, set "E-DCH transmission continuation back off" equal to MAX("E-DCH transmission continuation back off",  "HS-DPCCH transmission continuation back off") and use this value instead for the ongoing transmission

NOTE:
MAX("infinity", any numerical value) = "infinity".

-
If "HS-DPCCH transmission continuation back off" is not present, set "E-DCH transmission continuation back off" equal to "infinity" and use this value instead for the ongoing transmission


Implicit resource release is enabled only if "E-DCH transmission continuation back off" is not set to "infinity". 
If implicit resource release is enabled, then in case of DTCH/DCCH transmission, the timer Tb is set to "E-DCH transmission continuation back off" value, when TEBS is 0 byte and the last generated MAC-i PDU with higher layer data is provided with the PHY-data-REQ primitive to the physical layer for transmission. 
If TEBS <> 0 byte is detected while timer Tb is running, then the timer is stopped and uplink data transmission on the common E-DCH resource continues.
If a MAC-ehs PDU is received while timer Tb is running, then the timer is re-started.
If the transmission procedure is triggered due to data on the uplink, then upon indication of reception of HS-SCCH order for NodeB triggered HS-DPCCH transmission from layer 1, the timer Tb is re-started, if running.
If the "E-DCH transmission continuation back off" value is set to "0" or if timer Tb expires the MAC-STATUS-Ind primitive indicates to RLC for each logical channel that no PDUs shall be transferred to MAC. TEBS = 0 byte is reported to the Node B MAC as SI in a MAC-i PDU. If the "E-DCH transmission continuation back off" value is set to "0", then the SI shall be transmitted with the MAC-i PDU carrying the last DCCH/DTCH data, given the serving grant is sufficient to carry the SI in the same MAC-i PDU together with the remaining DCCH/DTCH data. Otherwise, the empty buffer status report is transmitted separately with the next MAC-i PDU.
CMAC-STATUS-Ind which informs the RRC about the Enhanced Uplink in CELL_FACH state and Idle mode process termination is triggered when the empty buffer status has been reported and no MAC-i PDU is left in any HARQ process for (re-)transmission.

-
Implicit release with HS-DPCCH transmission continuation backoff 
If the common E-DCH resource is allocated for NodeB triggered HS-DPCCH transmission, then implicit resource release is additionally enabled if "HS-DPCCH transmission continuation back off" is present. 
The timer Tbhs is set to "HS-DPCCH transmission continuation back off" value at the allowed start time of the E-DCH transmission. 
If TEBS <> 0 byte is detected while timer Tbhs is running, then the timer Tbhs is stopped.
If a MAC-ehs PDU is received while timer Tbhs is running, then the timer is re-started.
Once timer Tbhs is stopped, it is not started anymore for the duration of that E-DCH enhanced physical random access transmission procedure.
If timer Tbhs expires, the MAC-STATUS-Ind primitive indicates to RLC for each logical channel that no PDUs shall be transferred to MAC. TEBS = 0 byte is reported to the Node B MAC as SI in a MAC-i PDU.
CMAC-STATUS-Ind which informs the RRC about the Enhanced Uplink in CELL_FACH state and Idle mode process termination is triggered when the empty buffer status has been reported and no MAC-i PDU is left in any HARQ process for (re-)transmission.

//------------------------------------unmodified part omitted------------------------------//
//------------------------------------unmodified sections omitted------------------------------//
11.2.3.2.1
Control of E-RUCCH transmissions
//------------------------------------unmodified part omitted------------------------------//
For UE in CELL_FACH state with E-DCH transmission, control of E-RUCCH transmission procedure triggered by different events shall be co-operated as below:

-
If Cell Reselection Indication via E-RUCCH is involved:

-
During the E-RUCCH transmission procedure triggered by Cell Reselection Indication (described in 11.9.1.5a) ongoing, another E-RUCCH transmission shall not be triggered by any event.

-
During the E-RUCCH transmission procedure triggered by any event other than Cell Reselection Indication ongoing, if Cell Reselection Indication via E-RUCCH needs to be sent, the ongoing E-RUCCH transmission shall be cancelled and a new E-RUCCH transmission triggered by Cell Reselection Indication shall be initiated.

-
Else

-
During the E-RUCCH transmission procedure triggered by Scheduling Information reporting (described in 11.9.1.5) ongoing, E-RUCCH transmission shall not be triggered by synchronization establishment command.

-
During the E-RUCCH transmission procedure triggered as response to synchronization establishment command, if Scheduling Information reporting via E-RUCCH is needed, the ongoing E-RUCCH transmission shall be cancelled and Scheduling Information reporting via E-RUCCH shall be initiated according to the UE’s current status as described in 11.9.1.5.

If one of the following criteria for E-RUCCH transmission are met, failure indication of the E-RUCCH transmission is sent to RRC by the CMAC-STATUS-Ind primitive with E-RUCCH failure:

-
The maximum number Mmax of synchronisation attempts is reached;

-
When the hysteresis timer with the value of N-RUCCH times of T-RUCCH period, which is started when the E-RUCCH transmission counter is reached to N_RUCCH, is expired.

//------------------------------------unmodified part omitted------------------------------//
//------------------------------------unmodified sections omitted------------------------------//
11.6.1.1
Scheduler

The scheduler performs the following functions:

-
Schedules all UEs within a cell;

-
Services priority queues:

-
The scheduler schedules MAC-hs SDUs based on information from upper layers. One UE may be associated with one or more MAC-d flows. Each MAC-d flow contains HS-DSCH MAC-d PDUs for one or more priority queues.

-
Determines the HARQ Entity and the queue to be serviced;

-
Sets the TSN for new data blocks being transferred from the selected queue;

-
set the TSN to value 0 for the first MAC-hs PDU transmitted for each Queue ID within an HS-DSCH;

-
increment the TSN with one for each transmitted MAC-hs PDU on each Queue ID within an HS-DSCH.

NOTE:
In 1.28 Mcps TDD multi-frequency HS-DSCH cell, the length of TSN can be 6 bits or 9 bits based on the configuration of  higher layer.
NOTE:
The scheduler may re-use TSNs by toggling the NDI bit in order to resume pre-empted transmissions or to force the UE to flush the soft buffer. In this case the content of the payload may be changed but care should be taken to preserve the higher layer data order.

-
Indicates the Queue ID and TSN to the HARQ entity for each MAC-hs PDU to be transmitted;

-
Schedules new transmissions and retransmissions:

-
Based on the status reports from HARQ Processes the scheduler determines if either a new transmission or a retransmission should be made. A new transmission can however be initiated on a HARQ process at any time. Based on a delay attribute provided by upper layers, the scheduler may decide to discard any 'out-of-date' MAC-hs SDU.

-
Determines the redundancy version:

· -
The scheduler determines a suitable redundancy version for each transmitted and retransmitted MAC-hs PDU and indicates the redundancy version to lower layer.

-
Determines the TDD HCSN:

· -
Increment UE specific HCSN for each HS-SCCH transmission. In 1.28Mcps TDD multi-frequency HS-DSCH cell, UE maintains the respective HCSN for each carrier independently.

NOTE:
For TDD, the scheduler should not schedule the UE who is in the idle interval. For 1.28Mcps TDD, the scheduler should not schedule the UE who is in the measurement occasion.
//------------------------------------unmodified part omitted------------------------------//
//------------------------------------unmodified sections omitted------------------------------//
11.6.2.6
Reconfiguration of MAC-hs parameters

//------------------------------------unmodified part omitted------------------------------//
If the "Memory Partitioning" (see [7]) for soft buffer is reconfigured, the UE shall:

-
flush soft buffer for all configured HARQ processes.

If the "TSN-Length" is reconfigured, the UE shall:

· -
perform the operation as per subclause 11.6.2.5.
11.6.2.7
HARQ procedure for HS-SCCH less operation (FDD only)

When the HS-SCCH less mode of operation is enabled, the UE shall be able to strore 13 TTIs in a cyclic soft buffer.

For each received MAC-hs PDU provided by the lower layers the UE shall:

-
If the associated HS-SCCH corresponds to an HS-SCCH less retransmission as defined in subclause 4.6A.2.2.1 of [16]:

-
If the data in the soft buffer identified by the TTI [5*CFN + subframe number - 6 – PTR]mod 13 has been decoded successfully:

-
generate a positive acknowledgement (ACK) of the data corresponding to this TTI;

-
consider the data in the soft buffer identified by the TTI [5*CFN + subframe number]mod 13 has been decoded successfully.

-
Else:

· -
combine the received data with the data currently in the soft buffer identified by [5*CFN + subframe number - 6 – PTR]mod 13 where  PTR is the value of the pointer to the previous transmission as defined in subclause 4.6A.2.2.1.2 of [16];

-
If the combined data in the soft buffer has been successfully decoded and no error was detected;

-
deliver the decoded MAC-hs PDU to the reordering entity;

-
generate a positive acknowledgement (ACK) of the data corresponding to this TTI;

-
consider the data in the soft buffer identified by the TTI [5*CFN + subframe number]mod 13 has been decoded successfully.

-
Else:

-
place the combined data for the HS-SCCH less TTI in the soft buffer identified by [5*CFN + subframe number]mod 13, replacing any data previously stored in that buffer.

-
generate a negative acknowledgement (NACK) of the data corresponding to this TTI.

-
Else if the associated HS-SCCH corresponds to a HS-SCCH type 1 as defined in subclause 4.6 of [16];

-
process the received MAC-hs PDU provided by the lower layers as per subclause 11.6.2.2.

-
Else if HS-SCCH less operation is active according to the definition in [13];

-
If the data has been successfully decoded and no error was detected;

-
deliver the decoded MAC-hs PDU to the reordering entity;

-
generate a positive acknowledgement (ACK) of the data corresponding to this TTI;

-
consider the data in the soft buffer identified by the TTI [5*CFN + subframe number]mod 13 has been decoded successfully.

-
Else:

-
place the data for the HS-SCCH less TTI in the soft buffer identified by [5*CFN + subframe number]mod 13, replacing any data previously stored in that buffer.

11.6.2.8
HARQ procedure for HS-DSCH SPS operation (1.28 Mcps TDD only)

When the HS-DSCH SPS operation is enabled, the UE shall maintain cyclic virtual IR buffers with number of N where N is configured by higher layer as in [7]. And the value tagged to the virtual IR buffers should be all set to NULL.

For each received MAC-hs PDU provided by the lower layers the UE shall:

-
If the associated HS-SCCH corresponds to an HS-SCCH SPS retransmission as defined in subclause 4.6C of [19]:

-
if the data in the virtual IR buffer tagged with the value [2*CFN + subframe number - 4 – PTR] mod 512 has not been decoded successfully:

-
combine the received data with the data currently in the virtual IR buffer tagged with the value [2*CFN + subframe number - 4 - PTR] mod 512, where PTR is the value of the pointer to the previous transmission as defined in subclause 4.6C of [19].

-
If the data in the virtual IR buffer has been successfully decoded and no error was detected:

-
deliver the decoded MAC-hs PDU to the reordering entity;

-
generate a positive acknowledgement (ACK) of the data corresponding to this TTI;

-
tag the virtual IR buffer with the value NULL.

-
else:

-
generate a negative acknowledgement (NACK) of the data corresponding to this TTI;

-
tag the virtual IR buffer with the value [2*CFN + subframe number].

-
else:

-
generate a positive acknowledgement (ACK) of the data corresponding to this TTI;

-
discard the received data.

-
Else if the associated HS-SCCH corresponds to a HS-SCCH as defined in subclause 4.6 of [19]:

-
process the received MAC-hs PDU provided by the lower layers as per subclause 11.6.2.2.

-
Else if the TTI is allocated to the UE with HS-DSCH SPS resources:

-
if there is virtual IR buffer of which the tagged value is set to NULL:

-
place the received data for the HS-DSCH SPS TTI in any of the virtual IR buffers of which the tagged value is set to NULL.

-
else:

-
place the received data for the HS-DSCH SPS TTI in the virtual IR buffer which contains the oldest MAC-hs PDU, replacing any data previously stored in this buffer.

-
If the received data has been successfully decoded and no error was detected;

-
deliver the decoded MAC-hs PDU to the reordering entity;

-
generate a positive acknowledgement (ACK) of the data corresponding to this TTI;

-
tag the virtual IR buffer with the value NULL.

-
else:

-
generate a negative acknowledgement (NACK) of the data corresponding to this TTI;

-
tag the virtual IR buffer with the value [2*CFN + subframe number].

-
For the data stored in each virtual IR buffer of which the tagged value is not set to NULL, if the time waiting for retransmission has been longer than 4+PTRmax TTIs, where PTRmax is the maximum value that can be indicated by PTR:

-
tag the virtual IR buffer with the value NULL.

11.6.3
Network operation

The following are the functions of the various functional entities at the network in support of the HARQ protocol used on HS-DSCH when MAC-ehs is configured by upper layers [7].

11.6.3.1
Scheduler

The scheduler performs the following functions:

-
Schedules all UEs within its cell(s);

-
Services priority queues:

-
The scheduler schedules reordering PDUs (see subsection 9.1.4) based on information from upper layers. One UE operating in CELL_DCH may be associated with one or more priority queues.

-
In FDD and 1.28 Mcps TDD, when transmitting to the UE in CELL_FACH or CELL_PCH or URA_PCH state there can be multiple service priority queues. One service priority queue can be associated to multiple H-RNTIs.

-
Determines the HARQ Entity and the queues to be serviced;

-
Sets the TSN values for new data blocks being transferred from the selected queue;

-
set the TSN to value 0 for the first reordering PDU transmitted from the selected queue;

-
increment the TSN with one for each subsequent reordering PDU transmitted from the selected queue.

-
increment the TSN with one for each subsequent reordering PDU transmitted from the selected queue per H-RNTI within an HS-DSCH, when transmitting to the UEs in CELL_FACH, CELL_PCH or URA_PCH state.

NOTE:
In 1.28 Mcps TDD multi-frequency HS-DSCH cell, the length of TSN can be 6 bits or 9 bits based on the configuration of higher layer.
NOTE:
The scheduler may re-use TSNs by toggling the NDI bit in order to resume pre-empted transmissions or to force the UE to flush the soft buffer. In this case the content of the payload may be changed but care should be taken to preserve the higher layer data order.

-
Indicates the LCH ID and L field values for each reordering SDU to be transmitted and the TSN field and SI field values for each reordering PDU to be transmitted to the HARQ entity;

-
Schedules new transmissions and retransmissions:

-
When transmitting for a UE in CELL_DCH state the scheduler determines based on the status reports from HARQ Processes if either a new transmission or a retransmission should be made. A new transmission can however be initiated on a HARQ process at any time. Based on a delay attribute provided by upper layers, the scheduler may decide to discard any 'out-of-date' MAC-ehs SDU.

-
In FDD when transmitting for a UE in CELL_FACH state the scheduler determines based on RRM and IE "RACH Measurement Result" received on Iub FP the number of retransmission that should be made after new transmission. If HARQ feedback is configured, the scheduler may stop retransmission based on the status reports from HARQ processes. A new transmission can however be initiated on a HARQ process at any time. Based on a delay attribute provided by upper layers, the scheduler may decide to discard any 'out-of-date' MAC-ehs SDU.

· -
In 1.28Mcps TDD, when transmitting CCCH or DCCH with common H-RNTI for a UE in CELL_FACH state the scheduler determines the number of retransmission that should be made after new transmission based on RRM. Based on a delay attribute provided by upper layers, the scheduler may decide to discard any 'out-of-date' MAC-ehs SDU.

· -
In 1.28Mcps TDD, When transmitting or retransmitting DCCH/DTCH with dedicated H-RNTI for a UE in CELL_FACH state, if In SYNC state is not indicated by physical layer as in [18], then the synchronization Command via HS-SCCH shall be sent to the UE firstly, the transmitting or retransmitting DCCH/DTCH shall not be initiated or resumed until In-SYNC state is detected as in [18]. The scheduler determines based on the status reports from HARQ Processes if either a new transmission or a retransmission should be made. Based on a delay attribute provided by upper layers, the scheduler may decide to discard any 'out-of-date' MAC-ehs SDU.

· -
In 1.28Mcps TDD, when transmissing DCCH/DTCH for a UE in CELL_PCH state, synchronization command via HS-SCCH shall be sent to the UE firstly. The transmitting DCCH/DTCH shall not be initiated until In-SYNC state is detected as in [18]. The scheduler determines based on the status reports from HARQ Processes if either a new transmission or a retransmission should be made. Based on a delay attribute provided by upper layers, the scheduler may decide to discard any 'out-of-date' MAC-ehs SDU.
NOTE:
When operating in MIMO mode, the scheduler uses the redundancy version coding to indicate whether a transmission is a new transmission or a retransmission, otherwise, the New Data Indicator field is used.

-
Determines the redundancy version:

-
The scheduler determines a suitable redundancy version for each transmitted and retransmitted MAC-ehs PDU and indicates the redundancy version to lower layer.

-
Determines the TDD HCSN;

-
Increment UE specific HCSN for each HS-SCCH transmission. In 1.28Mcps TDD multi-frequency HS-DSCH cell, UE maintains the respective HCSN for each carrier independently.
-
In 1.28 Mcps TDD, the operation of HSCN on HS-SCCH with common H-RNTI and BCCH specific H-RNTI is unspecified.

11.6.3.2
HARQ entity

-
There is one HARQ entity per HS-DSCH for each UE operating in CELL_DCH state in UTRAN(FDD only).

-
There is one HARQ entity per UE operating in CELL_DCH state in UTRAN (TDD only). In 1.28 Mcps TDD multi-frequency HS-DSCH cell, HARQ entity consists of some HARQ sub-entities, each sub-entity is associated with one carrier.
-
In FDD and 1.28 Mcps TDD, there is one HARQ entity per H-RNTI in UTRAN used for transmitting data for UE(s) in CELL_FACH state.

-
The HARQ entity sets the logical channel ID (LCH ID) fields in transmitted MAC-ehs PDUs to the values indicated by the UTRAN scheduler.

-
The HARQ entity sets the Length (L) fields in transmitted MAC-ehs PDUs to the values indicated by the UTRAN scheduler.

-
The HARQ entity sets the Segmentation Indication (SI) fields in transmitted MAC-ehs PDUs to the values indicated by the UTRAN scheduler.

-
The HARQ entity sets the transmission sequence number (TSN) fields in transmitted MAC-ehs PDUs to the values indicated by the UTRAN scheduler.

-
The HARQ entity sets the HARQ process identifier in transmitted MAC-ehs PDUs. UTRAN should:

-
determine a suitable HARQ process to service the MAC-ehs PDU and set the HARQ process identifier accordingly. 

· -
when operating in CELL_DCH state and MIMO mode with four transmit antennas is configured by higher layers:

-
in case of three stream transmission, the HARQ entity sets the same HARQ process identifier for the MAC-ehs PDU of the second stream and the MAC-ehs PDU of the third stream; two ACKs/NACKs are received per HS-DSCH per TTI, the first ACK/NACK is mapped to the first stream while the second ACK/NACK is mapped to both second and third streams 

-
in case of four stream transmission, the HARQ entity sets the same HARQ process identifier for the MAC-ehs PDU of the first stream and the MAC-ehs PDU of the fourth stream, and sets the same HARQ process identifier for the MAC-ehs PDU of the second stream and the MAC-ehs PDU of the third stream; two ACKs/NACKs are received per HS-DSCH per TTI, the first ACK/NACK is mapped to both the first and fourth streams while the second ACK/NACK is mapped to both second and third streams.

11.6.3.3
HARQ process

-
If the New Data Indicator field exists, the HARQ process sets the New Data indicator in transmitted MAC-ehs PDUs. UTRAN should:

-
set the New Data Indicator to the value "0" for the first MAC-ehs PDU transmitted by a HARQ process;

-
not increment the New Data Indicator for retransmissions of a MAC-ehs PDU;

-
increment the New Data Indicator with one for each transmitted MAC-ehs PDU containing new data.

-
If the New Data Indicator field doesn’t exist, UTRAN should:

· -
instruct the physical layer to set the appropriate redundancy version coding when indicating the MAC-ehs PDU is either an initial transmission or a retransmission.

-
The HARQ process processes received status messages. UTRAN should:

-
deliver received status messages to the scheduler.

11.6.4
UE operation

The UE operation in support of the HARQ protocol used on HS-DSCH is split among the following five functional units with their associated functions. 

11.6.4.1
HARQ Entity

There is one HARQ entity per HS-DSCH at the UE which processes the HARQ process identifiers received on the HS-SCCH transmissions associated with MAC-ehs PDUs received on the HS-DSCH (FDD only).

There is one HARQ entity at the UE which processes the HARQ process identifiers received on the HS-SCCH transmissions associated with MAC-ehs PDUs received on the HS-DSCH (TDD only).

In 1.28 Mcps TDD multi-frequency HS-DSCH cell, HARQ sub-entity is configured at UE per carrier where HS-DSCH is configured. The associated downlink control channel and uplink control channel pair controlling the HS-DSCH transmission on the certain carrier shall be allocated on the same carrier. The downlink control channel carries the HS-DSCH operation related info and the uplink control channel carries the feedback info from the UE side. In 1.28 Mcps TDD single frequency or multi-frequency HS-DSCH cell, HARQ entity or HARQ sub-entity is configured to handle the HARQ identity associated with the received MAC-ehs PDU from every carrier where HS-DSCH is configured at UE side.
A number of parallel HARQ processes are used in the UE to support the HARQ entity. The number of HARQ processes is configured by upper layers: 

-
Each received MAC-ehs PDU shall be allocated to the HARQ process indicated by the HARQ process identifier of the MAC-ehs PDU.

For FDD, upon deactivation of a secondary serving HS-DSCH cell, the UE shall:

-
flush soft buffer for all configured HARQ processes associated to that secondary serving HS-DSCH cell;

For FDD, upon activation of a secondary serving HS-DSCH cell, the UE shall:

-
treat next received Transport Blocks on all HARQ processes associated to that secondary serving HS-DSCH cell as new data.

11.6.4.2
HARQ process

The HARQ process processes the New Data Indicator (if any) indicated by lower layers for each received MAC-ehs PDU.

The UE may:

-
for FDD, when operating in CELL_DCH state, if the MAC-ehs PDU is received within 5 sub-frames from the reception of the previous MAC-ehs PDU intended for this HARQ process and if blind HARQ retransmissions for HSDPA freature is not configured by upper layers; or

-
for FDD, when operating in CELL_FACH state with a dedicated H-RNTI, if the MAC-ehs PDU is not received during the sub-frames associated with the PICH (as described in section 7.2A of [24]) and the MAC-ehs PDU is received within 5 sub-frames from the reception of the previous MAC-ehs PDU intended for this HARQ process and with the same H-RNTI; or

-
for TDD, when operating in CELL_DCH state, or in CELL_FACH state with a dedicated H-RNTI (1.28 Mcps TDD only), if the MAC-ehs PDU is received before generation of feedback resulting from reception of a previous MAC-ehs PDU for the same H-ARQ process:

-
discard the MAC-ehs PDU.

The UE shall:

-
when operating in CELL_FACH or CELL_PCH state with a dedicated H-RNTI, if the MAC-ehs PDU is received with a different H-RNTI compared to the H-RNTI in the previous received transmission in this HARQ process; or
-
if the New Data Indicator (if any) has been incremented compared to the value in the previous received transmission in this HARQ process or in absence of a New Data Indicator field, the physical layer redundancy version coding indicates it is an initial transmission:

-
replace the data currently in the soft buffer for this HARQ process with the received data.

NOTE:
The UTRAN may, when transmitting a MAC-ehs PDU with a different H-RNTI compared to the H-RNTI used in the previous transmission in this HARQ process, not increment the New Data Indicator.

-
if the Transport Block Size index value is equal to 111111 (FDD only):

-
generate a positive acknowledgement (ACK) of the data in this HARQ process;

-
discard the received data;

-

assume that the data has been successfully decoded.

-
if the New Data Indicator is not present and the physical layer redundancy version coding indicates it is a retransmission and the UE had positively acknowledged the earlier transmission:

· -
discard received data and generate a positive acknowledgement (ACK).

-
if the New Data Indicator (if any) is identical to the value used in the previous received transmission in the HARQ process or in absence of a New Data Indicator field, the physical layer redundancy version coding indicates it is a retransmission and the UE had negatively acknowledged the earlier transmission:

-
if the Transport Block Size index value is equal to 111111 (FDD only):

-
assume that the transport block size is identical to the last valid transport block size signalled for this HARQ process.

-
if the data has not yet been successfully decoded:

-
combine the received data with the data currently in the soft buffer for this HARQ process.

-
if the transport block size is different from the last valid transport block size signalled for this HARQ process: 

-
the UE may replace the data currently in the soft buffer for this HARQ process with the received data.

-
if the data in the soft buffer has been successfully decoded and no error was detected:

-
deliver the decoded MAC-ehs PDU to the disassembly entity;

-
when operating in CELL_DCH state, or operating in CELL_FACH state with dedicated H-RNTI for 1.28 Mcps TDD, generate a positive acknowledgement (ACK) of the data in this HARQ process, if the decoded MAC-ehs PDU has not been received with the BCCH specific H-RNTI.

· -
when operating in CELL_FACH state (FDD only):

-
if the UE is using a common E-DCH resource which is triggered due to reception of HS-SCCH order for NodeB triggered HS-DPCCH transmission:

-
after the allowed start time of E-DCH transmission, generate a positive acknowledgement (ACK) of the data in this HARQ process, if the decoded MAC-ehs PDU has not been received with the BCCH specific H-RNTI.

-
else:

-
if configured by higher layers, after collision resolution, generate a positive acknowledgement (ACK) of the data in this HARQ process, if the decoded MAC-ehs PDU has not been received with the BCCH specific H-RNTI.

-
when operating in CELL_DCH state and MIMO mode with four transmit antennas is configured by higher layers, if both MAC-ehs PDUs that have the same HARQ process identifier have been successfully decoded, generate a positive acknowledgement (ACK).

-
It is not necessary that the two successfully decoded MAC-ehs PDUs that have the same HARQ process identifier belong to the same transmission or retransmission.

-
else:

-
when operating in CELL_DCH state, or operating in CELL_FACH state with dedicated H-RNTI for 1.28 Mcps TDD, generate a negative acknowledgement (NACK) of the data in this HARQ process, if the decoded MAC-ehs PDU has not been received with the BCCH specific H-RNTI;

· -
when operating in CELL_FACH state (FDD only):

-
if the UE is using a common E-DCH resource which is triggered due to reception of HS-SCCH order for NodeB triggered HS-DPCCH transmission:

-
after the allowed start time of common E-DCH transmission, generate a negative acknowledgement (NACK) of the data in this HARQ process, if the decoded MAC-ehs PDU has not been received with the BCCH specific H-RNTI.

-
else:

-
if configured by higher layers, after collision resolution, generate a negative acknowledgement (NACK) of the data in this HARQ process, if the decoded MAC-ehs PDU has not been received with the BCCH specific H-RNTI.

-
when operating in CELL_DCH state and MIMO mode with four transmit antennas is configured by higher layers, if one or both MAC-ehs PDUs that have the same HARQ process identifier have not been successfully decoded, generate a negative acknowledgement (NACK).

-
schedule the generated positive or negative acknowledgement for transmission and the time of transmission relative to the reception of data in a HARQ process is configured by upper layer.

//------------------------------------unmodified sections omitted------------------------------//
11.6.4.6
Reassembly unit

The reassembly unit processes the SI field associated with a reordering PDU. The UE shall:

-
if SI field is set to "00":

-
deliver all MAC-d or MAC-c PDUs corresponding to MAC-ehs SDUs in the reordering PDU to demultiplexing entity;

-
discard any previously stored segment of MAC-ehs SDU.
-
if SI field is set to "01":

-
if the received and stored segments of a MAC-ehs SDU are consecutive:

-
combine the first reordering SDU with the stored segment of MAC-ehs SDU;

- 
deliver the MAC-d or MAC-c PDU corresponding to the combined MAC-ehs SDU to demultiplexing entity.

- 
if the received and stored segments of MAC-ehs SDU are not consecutive

- 
discard the first received reordering SDU and the stored segment of MAC-ehs SDU.

-
deliver all MAC-d or MAC-c PDUs corresponding to subsequent MAC-ehs SDUs in the reordering queue to demultiplexing entity;

-
if SI field is set to "10":

-
deliver all MAC-d or MAC-c PDUs corresponding to all but last reordering SDU in the reordering PDU to the demultiplexing entity;

-
discard any previously stored segment of MAC-ehs SDU and store the last reordering SDU of the received reordering PDU

-
if SI field is set to "11":

-
if the received and stored MAC-ehs SDUs are consecutive:

-
if there is only one reordering SDU in the reordering PDU:

- 
combine the received reordering SDU with the stored segment of MAC-ehs SDU:

-
if there is more than one reordering SDU in the reordering PDU:

-
combine the first received reordering SDU with the stored segment MAC-ehs SDU;

- 
deliver the MAC-d or MAC-c PDU corresponding to the combined MAC-ehs SDU to demultiplexing entity.

-
deliver all MAC-d or MAC-c PDUs corresponding to all but last reordering SDU in the reordering PDU to demultiplexing entity;

-
discard any previously stored segment of MAC-ehs SDU and store the last reordering SDU of the received reordering PDU.

-
if the received and stored segments of the MAC-ehs SDU are not consecutive:

-
discard the first received reordering SDU and the stored segment of MAC-ehs SDU;

-
if there is more than one reordering SDU in the reordering PDU:

-
deliver all MAC-d or MAC-c PDUs corresponding to all but first and last reordering SDUs in the reordering PDU to demultiplexing entity and store the last reordering SDU of the received reordering PDU.

11.6.4.7
Demultiplexing entity

For each MAC-d or MAC-c PDU that is delivered to the demultiplexing entity, the UE shall:

-
route MAC-d or MAC-c PDU to the correct logical channel based on the corresponding LCH ID field.

11.6.4.8
MAC-ehs Reset

If a reset of the MAC-ehs entity is requested by upper layers, the UE shall at the activation time indicated by higher layers:

-
flush soft buffer for all configured HARQ processes;

-
stop all active re-ordering release timer (T1) and set all timer T1 to their initial value; 

-
stop all active reset timers (Treset) and set all timers Treset to their initial value;

-
start TSN with value 0 for the next transmission on every configured HARQ process;

-
initialise the variables RcvWindow_UpperEdge and next_expected_TSN to their initial value;

-
deliver all reordering PDUs in the re-ordering buffer to the reassembly entity;

- 
deliver any successfully reassembled MAC-ehs SDUs to logical channel demultiplexing entity;

-
route any MAC-d or MAC-c PDUs delivered to the demultiplexing entity to the correct logical channel;

-
flush the re-ordering buffer;

-
discard any stored segment in the reassembly entity;

-
treat next received Transport Block as new data.

If a reset of the MAC-ehs entity is required by the expiry of Treset, the UE shall:

-
if the Treset has expired for all the configured reordering queues:

-
flush soft buffer for all configured HARQ processes;

-
treat next received Transport Block as new data.

-
for each reordering queue where Treset has expired:

-
stop the active re-ordering release timer (T1) and set the timer T1 to its initial value;

-
start TSN with value 0 for the next transmission on every configured HARQ process;

-
initialise the variable RcvWindow_UpperEdge to its initial value;

-
initialise the variable next_expected_TSN to its initial value;

-
deliver all reordering PDUs in the re-ordering buffer to the reassembly entity;

- 
deliver any successfully reassembled MAC-ehs SDUs to logical channel demultiplexing entity;

-
route any MAC-d or MAC-c PDUs delivered to the demultiplexing entity to the correct logical channel;

-
flush the re-ordering buffer;

-
discard any stored segment in the reassembly entity;

11.6.4.9
Reconfiguration of MAC-ehs parameters

The parameters for a MAC-ehs entity may be reconfigured (modifed) by upper layers. 

When a parameter is reconfigured by the upper layer, the UE shall:

-
start using the reconfigured value of the parameter at the activation time indicated by higher layers.

If the parameter T1 is reconfigured for an already existing re-ordering queue, the UE shall:

-
start to use the new value of T1 the next time T1 is started.

If the parameter RECEIVE_WINDOW_SIZE is reconfigured for a re-ordering queue, the UE shall:

-
set RECEIVE_WINDOW_SIZE to the new value;

-
remove any reordering PDUs in this re-ordering queue with TSN ( RcvWindow_UpperEdge – RECEIVE_WINDOW_SIZE (i.e. outside the receiver window after its size is updated) from the reordering buffer and deliver these reordering PDUs to the reassembly entity;

-
if next_expected_TSN is below the receiver window after its size is updated:

-
set next_expected_TSN to RcvWindow_UpperEdge – RECEIVE_WINDOW_SIZE + 1;

-
deliver all received reordering PDUs in this re-ordering queue with consecutive TSNs from next_expected_TSN (included) up to the first not received reordering PDU to the reassembly entity;

-
advance next_expected_TSN to the TSN of this first not received reordering PDU.

If the "Memory Partitioning" (see [7]) for soft buffer is reconfigured, the UE shall:

-
flush soft buffer for all configured HARQ processes.

For 1.28Mcps TDD, if the "TSN-Length" is reconfigured, the UE shall:

-
perform the operation as per subclause 11.6.4.8.

11.6.4.10
HARQ procedure for HS-SCCH less operation (FDD only)

When the HS-SCCH less mode of operation is enabled, the UE shall be able to store 13 TTIs in a cyclic soft buffer.

For each received MAC-ehs PDU provided by the lower layers the UE shall:

-
If the associated HS-SCCH corresponds to an HS-SCCH less retransmission as defined in subclause 4.6A.2.2.1 of [16]:

-
If the data in the soft buffer identified by the TTI [5*CFN + subframe number - 6 – PTR]mod 13 has been decoded successfully:

-
generate a positive acknowledgement (ACK) of the data corresponding to this TTI;

-
consider the data in the soft buffer identified by the TTI [5*CFN + subframe number]mod 13 has been decoded successfully.

-
Else:

-
combine the received data with the data currently in the soft buffer identified by [5*CFN + subframe number - 6 – PTR]mod 13 where PTR is the value of the pointer to the previous transmission as defined in subclause 4.6A.2.2.1.2 of [16].

-
If the combined data in the soft buffer has been successfully decoded and no error was detected;

-
deliver the decoded MAC-ehs PDU to the disassembly entity;

-
generate a positive acknowledgement (ACK) of the data corresponding to this TTI.

-
consider the data in the soft buffer identified by the TTI [5*CFN + subframe number]mod 13 has been decoded successfully.

-
Else:

-
place the combined data for the HS-SCCH less TTI in the soft buffer identified by [5*CFN + subframe number]mod 13, replacing any data previously stored in that buffer.

-
generate a negative acknowledgement (NACK) of the data corresponding to this TTI.

-
Else if the associated HS-SCCH corresponds to a HS-SCCH type 1 as defined in subclause 4.6 of [16];

-
process the received MAC-ehs PDU provided by the lower layers as per subclause 11.6.4.2.

-
Else if HS-SCCH less operation is active according to the definition in [13]:

-
If the data has been successfully decoded and no error was detected;

-
deliver the decoded MAC-ehs PDU to the disassembly entity;

-
generate a positive acknowledgement (ACK) of the data corresponding to this TTI;

-
consider the data in the soft buffer identified by the TTI [5*CFN + subframe number]mod 13 has been decoded successfully.

-
Else:

-
place the data for the HS-SCCH less TTI in the soft buffer identified by [5*CFN + subframe number]mod 13, replacing any data previously stored in that buffer.

11.6.4.11
HARQ procedure for HS-DSCH SPS operation (1.28 Mcps TDD only)

When the HS-DSCH SPS operation is enabled, the UE shall maintain cyclic virtual IR buffers with number of N where N is configured by higher layer as in [7]. And the value tagged to the virtual IR buffers should be all set to NULL.

For each received MAC-ehs PDU provided by the lower layers the UE shall:

-
If the associated HS-SCCH corresponds to an HS-SCCH SPS retransmission as defined in subclause 4.6C or 4.6G of [19]:

-
if the data in the virtual IR buffer tagged with the value [2*CFN + subframe number - 4 - PTR] mod 512 has not been decoded successfully:

-
combine the received data with the data currently in the virtual IR buffer tagged with the value [2*CFN + subframe number - 4 - PTR] mod 512, where PTR is the value of the pointer to the previous transmission as defined in subclause 4.6C or 4.6G of [19].

-
If the data in the virtual IR buffer has been successfully decoded and no error was detected:

-
deliver the decoded MAC-ehs PDU to the reordering entity;

-
generate a positive acknowledgement (ACK) of the data corresponding to this TTI;

-
tag the virtual IR buffer with the value NULL. 

-
else:

-
generate a negative acknowledgement (NACK) of the data corresponding to this TTI;

-
tag the virtual IR buffer with the value [2*CFN + subframe number]. 

-
else:

-
generate a positive acknowledgement (ACK) of the data corresponding to this TTI;

-
discard the received data.

-
Else if the associated HS-SCCH corresponds to a HS-SCCH as defined in subclause 4.6 of [19]:
-
process the received MAC-ehs PDU provided by the lower layers as per subclause 11.6.2.2.

-
Else if the TTI is allocated to the UE with HS-DSCH SPS resources:

-
if there is virtual IR buffer of which the tagged value is set to NULL:

-
place the received data for the HS-DSCH SPS TTI in any of the virtual IR buffers of which the tagged value is set to NULL.

-
else:

-
place the received data for the HS-DSCH SPS TTI in the virtual IR buffer which contains the oldest MAC-ehs PDU, replacing any data previously stored in this buffer.
-
If the received data has been successfully decoded and no error was detected;

-
deliver the decoded MAC-ehs PDU to the reordering entity;

-
generate a positive acknowledgement (ACK) of the data corresponding to this TTI;

-
tag the virtual IR buffer with the value NULL.

-
else:

-
generate a negative acknowledgement (NACK) of the data corresponding to this TTI;

-
tag the virtual IR buffer with the value [2*CFN + subframe number].

-
For the data stored in each virtual IR buffer of which the tagged value is not set to NULL, if the time waiting for retransmission has been longer than 4+PTRmax TTIs, where PTRmax is the maximum value that can be indicated by PTR:

-
tag the virtual IR buffer with the value NULL.
//------------------------------------unmodified sections omitted------------------------------//
11.8.1.1.2
HARQ process

Each HARQ process is associated with a physical buffer (HARQ buffer).

Each HARQ process maintains the state variable CURRENT_TX_NB, which indicates the number of transmissions that have taken place for the MAC-e or MAC-i PDU currently in the buffer. When the HARQ process is established, CURRENT_TX_NB shall be initialized to 0.

At the time of a new transmission, the HARQ entity provides the HARQ profile to use for all transmissions and re-transmissions of this MAC-e or MAC-i PDU. This HARQ profile includes information on the maximum number of transmissions to perform, and the power offset with which to configure the physical layer.

If the HARQ entity provides a new PDU, the HARQ process shall:

-
set CURRENT_TX_NB to 0; 

-
set CURRENT_RSN to 0;

-
store the MAC-e or MAC-i PDU in the associated HARQ buffer;

-
generate a transmission as described below.

If the HARQ entity requests a re-transmission, the HARQ process shall:
-
if Implicit Grant handling is configured for the HARQ entity:

-
if Serving_Grant is different from "Zero_Grant":

-
generate a transmission as described below.

-
else

-
if CURRENT_RSN < 3:

-
increment CURRENT_RSN by 1.

-
increment CURRENT_TX_NB by 1.

-
else:
-
generate a transmission as described below.

To generate a transmission, the HARQ process shall, regardless of any overlapping with a compressed mode gap:

-
instruct the physical layer to set the RSN field on the E-DPCCH to CURRENT_RSN;

-
instruct the physical layer to generate a transmission with the power offset corresponding to the HARQ profile and the redundancy version corresponding to the RSN value and the transmission timing (i.e. the CFN and in the case of 2ms TTI, sub-frame number as described in [16]);

-
if CURRENT_RSN < 3:

-
increment CURRENT_RSN by 1;

-
increment CURRENT_TX_NB by 1;

The HARQ process shall:

-
if an ACK is received from the RLS containing the serving cell; or

-
if an ACK is received from any RLS and the transmission included higher layer data (i.e. not only included Scheduling Information or UL MAC Control Information); or

-
if CURRENT_TX_NB ≥ maximum number of transmissions indicated in the transmission HARQ profile:

-
flush the HARQ buffer;

-
if the transmission included Scheduling Information which was triggered per subclause 11.8.1.6 and if no ACK for that transmission was received from the RLS containing the serving cell:

-
notify the Scheduling Information Reporting function that the HARQ process failed to deliver the triggered Scheduling Information to the RLS containing the serving cell and take the actions as described in subclause 11.8.1.6.3.

NOTE:
In the case where the Scheduling Information is transmitted alone, without any higher layer data the UE will keep re-transmitting the Scheduling Information until an ACK is received from the RLS containing the serving cell or the maximum number of re-transmissions is reached. In the latter case, periodic triggering will be relied upon for reliability.
-
if the transmission included UL MAC Control Information which was triggered per subclause 11.8.1.6a and if no ACK for that transmission was received from the RLS containing the serving cell:

-
notify the UL MAC Control Information Reporting function that the HARQ process failed to deliver the triggered UL MAC Control Information to the RLS containing the serving cell and take the actions as described in subclause 11.8.1.6.3.

NOTE:
In the case where the UL MAC Control Information is transmitted alone, without any higher layer data the UE will keep re-transmitting the UL MAC Control Information until an ACK is received from the RLS containing the serving cell or the maximum number of re-transmissions is reached.
Upon deactivation of the Secondary Uplink Frequency:

-
flush HARQ processes associated to the Secondary Uplink Frequency.

//------------------------------------unmodified sections omitted------------------------------//
11.8.1.2.1
TSN setting process operation

There is one TSN setting process at the UE for each logical channel. When a MAC-es or MAC-is PDU is transmitted, the UE operation in support of the re-ordering functionality consists in generating an explicit sequence number (TSN) for the MAC-es or MAC-is PDU intended for the associated re-ordering queue. In one TTI, there is only one TSN per logical channel per Activated Uplink Frequency: one for each MAC-es or MAC-is PDU that is transmitted.

Each TSN setting process maintains the state variable CURRENT_TSN, which indicates the sequence number to be included in the header of the following MAC-es or MAC-is PDU to be generated. When the TSN setting process is established, CURRENT_TSN shall be initialized to 0.

When a new payload needs to be generated for the associated re-ordering queue, the TSN setting entity shall:

-
set the TSN of the transmission to CURRENT_TSN;

When one uplink frequency is configured, after each MAC-es PDU or MAC-is PDU is multiplexed:

-
increment CURRENT_TSN by 1;

-
if CURRENT_TSN > 63:

-
set CURRENT_TSN = 0.

When more than one uplink frequency is configured,  after each MAC-is PDU is multiplexed:

-
increment CURRENT_TSN by 1;

-
if CURRENT_TSN > 16383:

-
set CURRENT_TSN = 0.

//------------------------------------unmodified sections omitted------------------------------//
11.8.1.3.1
Baseline Procedure

For UEs in CELL_DCH state the Serving Grant Update procedure shall be applied 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. 

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 Implicit Grant handling is configured for this uplink frequency:

2> if Serving_Grant <> "Zero_Grant" for this uplink frequency; and 

2> TEBS becomes zero:

3> set Serving_Grant = "Zero_Grant" for this uplink frequency. 

2>
else if an Absolute Grant transmission for this uplink frequency was received on the configured E-AGCH for this TTI:

3>
if the E-RNTI-specific CRC check had passed:

4>
if the Absolute Grant Scope was set to "Per HARQ Process":

5>
set Implicit_Zero_Grant to "True";

5>
act as if Absolute Grant Scope is to "All HARQ Processes".
4>
else:

5>
set Implicit_Zero_Grant to "False".
3>
else:

4>
if the Absolute Grant Scope is set to "Per HARQ Process"; and

4> if Implicit_Zero_Grant is set to "True":

5>
set the Absolute Grant Value to "Zero_Grant":

5>
act as if Absolute Grant Scope is to "All HARQ Processes".
4>
else:

5>
understand that no Absolute Grant was received for this TTI.
2>
else: 

3>
understand that no Absolute Grant was received for this TTI.
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>
if uplink MIMO is not configured, de-activate the process given by the value of CURRENT_HARQ_PROCESS;

4>
if uplink MIMO is configured, de-activate the process given by the value of CURRENT_HARQ_PROCESS for the primary and secondary stream.

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>
if the Absolute Grant Value is different from "Zero_Grant":

5>
set Stored_Secondary_Grant = MAX(Absolute Grant Value, Lowest Configured Serving Grant Value).

4>
else:

5>
set Stored_Secondary_Grant = "Zero_Grant".

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

4>

if the Absolute Grant Value is different from "Zero_Grant":

5>
set Serving_Grant = MAX(Absolute Grant Value, Lowest Configured Serving Grant Value).

4>
else:

5>
set Serving_Grant = "Zero_Grant".

4>
if the Identity Type is "Primary":

5>
set Primary_Grant_Available to "True";

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

6>
if uplink MIMO is not configured, activate the process given by the value of CURRENT_HARQ_PROCESS;

6>
if uplink MIMO is configured, activate the process given by the value of CURRENT_HARQ_PROCESS for the primary and secondary stream.

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.

1>
else (no Absolute Grant received):

2>
if the HARQ process given by the value of CURRENT_HARQ_PROCESS is active; and 

2>
if Primary_Grant_Available is equal to "True"; and

2>
if Serving_Grant <> "Zero_Grant"; and

2>
if AG_Timer has expired; and

2>
if there was a scheduled transmission (see NOTE 2) in the previous TTI of the HARQ process given by the value of CURRENT_HARQ_PROCESS:

3>
if the Serving Relative Grant indicates "UP":

4>
determine the Serving_Grant in accordance with subclause 9.2.5.2.1.

3>

else, if the Serving Relative Grant indicates "DOWN":

4>
determine the Serving_Grant in accordance with subclause 9.2.5.2.1.

3>
else:

4>
the Serving_Grant is unchanged (i.e. kept from previous TTI).

1>
if any Non-Serving Relative Grants indicate "DOWN" for this TTI and Serving_Grant <> "Zero_Grant":

2>
Serving_Grant = MIN(Serving_Grant, Maximum_Serving_Grant, Serving_Grant determined in accordance with subclause 9.2.5.2.1);

2>
Maximum_Serving_Grant = Serving_Grant;

2>
if Non_Serving_RG_Timer is not active it shall be started, otherwise it shall be restarted.

1>
else if no Non-Serving Relative Grants indicate "DOWN" for this TTI:

2>
if Non_Serving_RG_Timer has not expired:

3>
Serving_Grant = MIN(Maximum_Serving_Grant, Serving_Grant).

1>
if Non_Serving_RG_Timer expires:

2>
set the Maximum_Serving_Grant to the highest possible value (i.e. index 37 in table 9.2.5.2.1.1 or 9.2.5.2.1.2 as configured by higher layers).

For UEs in CELL_FACH state for which "Per HARQ process" scope is not enabled by higher layers, and in case of DCCH/DTCH or for NodeB triggered HS-DPCCH transmission the Serving Grant Update procedure shall be applied at every TTI boundary and shall take into account the Absolute Grant message and Serving Relative Grant and non-serving Relative Grants that apply to the TTI. 

The UE shall:

1>
if configured by higher layers, 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 Absolute Grant value is set to "INACTIVE":

3>
deactivate all HARQ processes (and act as described section 11.2.2A).

2>

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

3>
set Serving_Grant = Absolute Grant Value;

3>
if AG_Timer is not active, it shall be started, otherwise it shall be restarted.

1>
else (no Absolute Grant received):

2>
if Serving_Grant <> "Zero_Grant"; and

2>
if AG_Timer has expired; and

2>
if there was a scheduled transmission (see NOTE 2) in the previous TTI of the HARQ process given by the value of CURRENT_HARQ_PROCESS:

3>
if the Serving Relative Grant indicates "UP":

4>
determine the Serving_Grant in accordance with subclause 9.2.5.2.1.

3>
else, if the Serving Relative Grant indicates "DOWN":

4>
determine the Serving_Grant in accordance with subclause 9.2.5.2.1.

3>
else:

4>
the Serving_Grant is unchanged (i.e. kept from previous TTI).

1>
if any Non-Serving Relative Grants indicate "DOWN" for this TTI and Serving_Grant <> "Zero_Grant":

2>
Serving_Grant = MIN(Serving_Grant, Maximum_Serving_Grant, Serving_Grant determined in accordance with subclause 9.2.5.2.1);

2>
Maximum_Serving_Grant = Serving_Grant;
2>
if Non_Serving_RG_Timer is not active it shall be started, otherwise it shall be restarted.
1>
else if no Non-Serving Relative Grants indicate "DOWN" for this TTI:

2>
if Non_Serving_RG_Timer has not expired:

3>
Serving_Grant = MIN(Maximum_Serving_Grant, Serving_Grant).

1>
if Non_Serving_RG_Timer expires:

2>
set the Maximum_Serving_Grant to the highest possible value (i.e. index 37 in table 9.2.5.2.1.1 or 9.2.5.2.1.2 as configured by higher layers).

NOTE 1:
MIN("Zero_Grant", any numerical value) = "Zero_Grant".

NOTE 2:
Scheduling Information sent alone is not considered as a scheduled transmission.

For UEs in CELL_FACH state for which "Per HARQ process" scope is enabled by higher layers and in case of DCCH/DTCH or for NodeB triggered HS-DPCCH transmission, the Serving Grant Update procedure shall be applied at every TTI boundary and shall take into account the Absolute Grant message and Serving Relative Grant and non-serving Relative Grants that apply to the TTI. 

The UE shall:

1>
if configured by higher layers, 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 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":

4>
deactivate all HARQ processes (and act as described section 11.2.2A).
2>

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

3>
set Serving_Grant = Absolute Grant Value.

3>
if Absolute Grant Scope indicates "Per HARQ process":

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

3>

if Absolute Grant Scope indicates "All HARQ processes":

4>
activate all HARQ processes.

3>

if AG_Timer is not active it shall be started, otherwise it shall be restarted.

1>
else (no Absolute Grant received):

2>
if in CELL_FACH state and DCCH/DTCH or NodeB triggered HS-DPCCH transmission; and

2>
if the HARQ process given by the value of CURRENT_HARQ_PROCESS is active; and 

2>
if Serving_Grant <> "Zero_Grant"; and

2>
if AG_Timer has expired; and

2>
if there was a scheduled transmission (see NOTE 1) in the previous TTI of the HARQ process given by the value of CURRENT_HARQ_PROCESS:

3>
if the Serving Relative Grant indicates "UP":

4>
determine the Serving_Grant in accordance with subclause 9.2.5.2.1.

3>

else, if the Serving Relative Grant indicates "DOWN":

4>
determine the Serving_Grant in accordance with subclause 9.2.5.2.1.

3>
else:

4>
the Serving_Grant is unchanged (i.e. kept from previous TTI).

1>
if any Non-Serving Relative Grants indicate "DOWN" for this TTI and Serving_Grant <> "Zero_Grant":

2>
Serving_Grant = MIN(Serving_Grant, Maximum_Serving_Grant, Serving_Grant determined in accordance with subclause 9.2.5.2.1);

2>
Maximum_Serving_Grant = Serving_Grant;
2>
if Non_Serving_RG_Timer is not active it shall be started, otherwise it shall be restarted.
1>
else if no Non-Serving Relative Grants indicate "DOWN" for this TTI:

2>
if Non_Serving_RG_Timer has not expired:

3>
Serving_Grant = MIN(Maximum_Serving_Grant, Serving_Grant).

1>
if Non_Serving_RG_Timer expires:

2>
set the Maximum_Serving_Grant to the highest possible value (i.e. index 37 in table 9.2.5.2.1.1 or 9.2.5.2.1.2 as configured by higher layers).

NOTE 1:
MIN("Zero_Grant", any numerical value) = "Zero_Grant".

NOTE 2:
Scheduling Information sent alone is not considered as a scheduled transmission.

11.8.1.3.2
Handling at start of E-DCH transmission

In CELL_DCH state when E-DCH transmission is started on an Activated Uplink Frequency, the UE shall, on that frequency:

· activate all HARQ processes;

· if the IE's "Serving Grant value" and "Primary/Secondary Grant Selector" are provided by higher layers:

-
update the state variables and timers according to subclause 11.8.1.3.5.

-
else:

-
initialise the state variable Serving_Grant to Zero_Grant;

-
initialise the state variable Primary_Grant_Available to "False";

-
initialise the state variable Stored_Secondary_Grant to "Zero_Grant".

-
initialise the state variables reference_ETPR and reference_ETPR2 to "Minimum_Grant";

-
initialise the state variable Maximum_Serving_Grant to the highest possible value (i.e. index 37 in table 9.2.5.2.1.1 or 9.2.5.2.1.2 as configured by higher layers).

For DCCH/DTCH and for NodeB triggered HS-DPCCH transmission in CELL_FACH state when common E-DCH transmission is started, the UE shall:

-
activate all HARQ processes indicated in the list of activated HARQ processes or activate all HARQ processes if no list has been indicated by higher layers;

-
initialise the state variable Serving_Grant according to subclause 11.8.1.3.5;

-
initialise the state variable reference_ETPR to "Minimum_Grant";

-
if configured by higher layers, initialise the state variable reference_ETPR2 to "Minimum_Grant";

-
start AG_Timer.

For CCCH transmission in CELL_FACH state and Idle Mode when common E-DCH transmission is started, the UE shall:

-
activate all HARQ processes indicated in the list of activated HARQ processes or activate all HARQ processes if no list has been indicated by higher layers;

-
initialise the state variable Serving_Grant according to subclause 11.8.1.3.5.

11.8.1.3.3
Handling at serving cell change

At E-DCH serving cell change, the UTRAN may configure the UE with the grant value to use in the new cell and shall indicate whether the UE should monitor Absolute Grant Messages with the secondary E-RNTI.

The UE shall:

-
activate all HARQ processes;

-
if the IE's "Serving Grant value" and "Primary/Secondary Grant Selector" are provided by higher layers:

-
update the state variables and timers according to subclause 11.8.1.3.5.

-
else:

-
continue to use the current values of state variables Serving_Grant and Primary_Grant_Available;

-
initialise the state variable Stored_Secondary_Grant to "Zero_Grant".

11.8.1.3.4
Handling at TTI change

At E-DCH TTI change, the UE shall:

-
activate all HARQ processes;

-
initialise the state variables reference_ETPR and reference_ETPR2 to "Minimum_Grant";

-
reset Non_Serving_RG_Timer and AG_Timer; 

-
set the state variable Maximum_Serving_Grant to the highest possible value (i.e. index 37 in table 9.2.5.2.1.1 or 9.2.5.2.1.2 as configured by higher layers).

-
if the IE's "Serving Grant value" and "Primary/Secondary Grant Selector" are provided by higher layers:

-
update the state variables and timers according to subclause 11.8.1.3.5.

-
else:

-
continue to use the current values of state variables Serving_Grant and Primary_Grant_Available;

-
initialise the state variable Stored_Secondary_Grant to "Zero_Grant".

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 by higher layers:

-
set the state variable Serving_Grant 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 is not active, it shall be started, otherwise it shall be restarted;
-
set the state variable Primary_Grant_Available to "True";

-
set the state variable Stored_Secondary_Grant 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 to "False";

-
set the state variable Stored_Secondary_Grant 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.

11.8.1.3.6
Handling in UE DTX Cycle 2

In FDD, for each Activated Uplink Frequency, in case the DTX feature is configured by higher layers, and there has not been any E-DCH transmission for the last "Inactivity Threshold for UE DTX cycle 2" E-DCH TTIs on the corresponding Activated Uplink Frequency:

- If Default-SG-in-DTX-Cycle-2 has been signalled by higher layers:

-
set the state variable Serving_Grant to the value of Default-SG-in-DTX-Cycle-2 at the TTI boundary when the UE moves from UE DTX cycle 1 to UE DTX cycle 2.

11.8.1.3a
UL MIMO rank and offset update

UEs in CELL_DCH state, configured with an E-DCH transport channel and UL MIMO shall maintain a rank indication and a S-ETFC offset based on the UL MIMO commands decoded on the configured E-ROCH.

Each rank and offset command is applied at a specific TTI. This association is implicit based on the timing of the E-ROCH (see [13]). The timing is tight enough that this relationship is un-ambiguous.

11.8.1.3a.1
Baseline procedure

For UEs in CELL_DCH state the rank and power offset update procedure shall be applied at every TTI boundary and shall take into account the rank and offset message that applies to the TTI.

The UE shall:

1>
if a rank and offset message was received for this TTI:

2>
if the Rank Indication indicated "rank2 allowed":

3>
set maximum allowed rank = 2; 

3>
set Offset = S-ETFC Offset value. 

2>
else if the Rank Indication indicated "rank2 not allowed":

3>
set maximum allowed rank = 1;

3>
set Offset = 0.

11.8.1.3a.2
Handling at initiation of UL MIMO

In CELL_DCH state when UL MIMO is initially configured the UE shall:

1>
set maximum allowed rank = 1;

1>
set Offset = 0.

11.8.1.3a.3
Handling at serving cell change

At E-DCH serving cell change, the UTRAN may configure the UE with UL MIMO configuration to use in the new cell.

The UE shall:

1>
set maximum allowed rank = 1;

1>
set Offset = 0.

11.8.1.4
E-TFC Selection

//------------------------------------unmodified part omitted------------------------------//
The HARQ process ID for the upcoming transmission on each Activated Uplink Frequency is determined using the following formulae:

-
For 2ms TTI:

CURRENT_HARQ_PROCESS_ID = [5*CFN + subframe number] mod HARQ_RTT

-
For 10ms TTI:
CURRENT_HARQ_PROCESS_ID = [CFN] mod HARQ_RTT

-
For 2ms TTI when uplink MIMO is configured:

-
For the primary stream: CURRENT_HARQ_PROCESS_ID = [5*CFN + subframe number] mod HARQ_RTT;

-
For the secondary stream: CURRENT_HARQ_PROCESS_ID = HARQ_RTT + [5*CFN + subframe number] mod HARQ_RTT.

Based on this current HARQ process ID and the RRC configuration, the UE shall determine whether to take the scheduled and non-scheduled grants into account in the upcoming transmission. If they are not supposed to be taken into account, then the corresponding grant shall be assumed to not exist. If the variable Serving_Grant has the value "Zero_Grant" after the Serving Grant Update, then the Serving Grant shall not be taken into account in the upcoming transmission.

For CELL_DCH state, when Scheduling Information is triggered per subclause 11.8.1.6, the E-TFC selection and data-allocation process shall assume that a non-scheduled grant is available for its transmission and that Scheduling Information has a priority higher then any other logical channel. Furthermore the HARQ process used for the upcoming transmission shall be assumed to be active and not L3 restricted for the transmission of the Scheduling Information, i.e. transmission of Scheduling Information can take place on this process.
For CELL_DCH state, when UL MAC Control Information is triggered per subclause 11.8.1.6a, the E-TFC selection and data-allocation process shall assume that a non-scheduled grant is available for its transmission and that UL MAC Control Information has a priority higher than any other logical channel. Furthermore the HARQ process used for the upcoming transmission shall be assumed to be active and not L3 restricted for the transmission of the UL MAC Control Information, i.e. transmission of UL MAC Control Information can take place on this process.
For CELL_FACH state and Idle mode, when Scheduling Information is triggered per subclause 11.8.1.6, the E-TFC selection and data-allocation process shall not assume that a non-scheduled grant is available for its transmission, unless the Scheduling Information is triggered by a periodic Scheduling Information triggering mechanism or the Scheduling Information is sent as a stand-alone in which case the E-TFC selection and data-allocation process shall assume that a non-scheduled grant is available for its transmission. In this case and when a 2ms TTI is configured and "Per HARQ process" scope is enabled by higher layers, the non-scheduled grant is available to the same set of HARQ processes as those applicable for scheduled grants.

The transmission format and data allocation shall follow the requirements below:

-
Only E-TFCs from the configured E-TFCS shall be considered for the transmission;

-
For all logical channels, if the logical channel belongs to a non-scheduled MAC-d flow, its data shall be considered as available up to the corresponding non-scheduled grant, if the logical channel does not belong to a non-scheduled MAC-d flow, its data shall be considered as available up to the Serving Grant;

-
The power offset for the transmission is the one from the HARQ profile of the MAC-d flow that allows highest-priority data to be transmitted on the Uplink Frequency for which E-TFC selection is being performed. If more than one MAC-d flow allows data of the same highest priority to be transmitted, it is left to implementation to select which MAC-d flow to prefer);

-
In case the variable Serving_Grant has the value "Zero_Grant" after the Serving Grant Update function and there is no data available for MAC-d flows for which non-scheduled grants were configured and the transmission of Scheduling Information or UL MAC Control Information has been triggered, the “Control-only” HARQ profile configured by the higher layers shall be used.

-
The Nominal Power Offset shall be set to the power offset included in the transmission HARQ profile;

-
The UE shall not use the following E-TFCIs;

-
If the UE is configured with E-TFCI table 0 (see [7]) and 2ms TTI, it shall not use E-TFCI 120 in the mapping defined in Annex B.1

-
If the UE is configured with E-TFCI table 1 (see [7]) and 2ms TTI, it shall not use E-TFCI 115 in the mapping defined in Annex B.2

-
If the UE is configured with E-TFCI table 2 (see [7]) and 2ms TTI, it shall not use E-TFCI 121 in the mapping defined in Annex B.2a

-
If the UE is configured with E-TFCI table 3 (see [7]) and 2ms TTI, it shall not use E-TFCIs 101 and 102 in the mapping defined in Annex B.2b

-
The data allocation shall maximize the transmission of higher priority data. When scheduled and non-scheduled grants are taken into account for the upcoming transmission:

-
Data of a given priority belonging to a scheduled MAC-d flow shall have precedence over any lower priority data, whether they belong to a scheduled or a non-scheduled MAC-d flow;

-
Data of a given priority belonging to a non-scheduled MAC-d flow shall have precedence over any lower 
priority data, whether they belong to a scheduled or a non-scheduled MAC-d flow;

-
If several MAC-d flows are associated with logical channels of equal priority, the data allocation should ensure that all equal priority flows are served.

-
The amount of data and corresponding MAC-e/es or MAC-i/is headers from MAC-d flows for which non-scheduled grants were configured shall not exceed the value of the non-scheduled grant.

-
If a 10ms TTI is configured and the TTI for the upcoming transmission overlaps with a compressed mode gap, the Serving_Grant provided by the Serving Grant Update function shall be scaled back as follows: 
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where SG’ represents the modified serving grant considered by the E-TFC selection algorithm and NC represents the number of non DTX slots in the compressed TTI;

-
For CELL_DCH state, if the transmission contains any scheduled data, the size of the selected MAC-e or MAC-i PDU shall not exceed the total of:

-
all non-scheduled grants which are applicable for transmission in this TTI;

-
the maximum number of scheduled bits based on the Serving Grant (after adjustment for compressed frames) and the power offset from the selected HARQ profile;

-
the size of the triggered scheduling information or UL MAC Control Information (if any).

-
For CELL_FACH state and Idle mode, if the transmission contains any scheduled data, the size of the selected MAC-i PDU shall not exceed the total of:

-
the maximum number of scheduled bits based on the Serving Grant and the power offset from the selected HARQ profile;

-
the size of the triggered scheduling information (only if Scheduling Information is triggered by a periodic Scheduling Information reporting as specified in subclause 11.8.1.6).
-
In the case a 2ms TTI is configured and the HARQ process is inactive, the UE shall not include in the transmission any data from MAC-d flows for which no non-scheduled grants were configured;

-
For CELL_DCH state, the Scheduling Information and UL MAC Control Information are always sent when triggered (see subclause 11.8.1.6) . A MAC-i PDU can only include either a Scheduling Information or an UL MAC control information;

-
Only E-TFCs in supported state shall be considered;

-
Once all other requirements have been fulfilled, the E-TFC resulting in the smallest amount of padding for the selected MAC-es or MAC-is PDUs and corresponding MAC-e/es or MAC-i/is headers, shall be selected including the case when the Scheduling Information or UL MAC Control Information needs to be transmitted.

While respecting all the above listed requirements, for each logical channel using RLC-UM, at every TTI, the UE may select the RLC PDU size so as to maximise the amount of data of this logical channel that can be transmitted.

Once an appropriate E-TFC and data allocation are found according to the rules above, the "Multiplexing and TSN Setting” entity shall generate the corresponding MAC-e or MAC-i PDU.

The E-TFC selection function shall provide this MAC-e or MAC-i PDU and transmission HARQ profile to the HARQ entity. The maximum number of HARQ transmissions and the power offset in this profile, shall be set respectively to the maximum of the Max Number of HARQ Transmissions of the HARQ profiles from all the MAC-d flows from which data is multiplexed into the transmission and to the Nominal Power Offset. The HARQ entity shall also be informed of whether the transmission includes Scheduling Information or UL MAC Control Information and whether this information is sent by itself or with higher-layer data. The E-TFC selection function shall provide the E-TFCI for the selected E-TFC to the HARQ entity.

In FDD, for each Activated Uplink Frequency, in case the DTX feature is configured by higher layers and no E-DCH transmission is performed in this TTI on that Activated Uplink Frequency:

-
if MAC Inactivity Threshold > 1 and no E-DCH transmission has been performed for MAC Inactivity Threshold - 1 previous TTIs or,

-
if MAC Inactivity Threshold = 1:

-
E-TFC selection shall only be performed for the TTIs where the following conditions are fulfilled:

-
For 2ms TTI:
[5*CFN + subframe number - UE DTX DRX Offset] mod MAC DTX Cycle = 0;

-
For 10ms TTI:
[5*CFN - UE DTX DRX Offset] mod MAC DTX Cycle = 0.

In 2ms TTI case, if the TTI that fulfilled [5*CFN + subframe number - UE DTX DRX Offset] mod MAC DTX Cycle = 0 overlapped with an uplink compressed mode transmission gap, the E-TFC selection shall be performed for the first TTI not overlapping with an uplink compressed mode transmission gap.
When the UE is configured with Implicit grant handling and upper layers have signalled "Minimum TEBS threshold", if TEBS < "Minimum TEBS threshold", E-TFC selection shall only be performed for the Primary Uplink Frequency.
11.8.1.4a
E-TFC Selection for uplink MIMO

When the maximum allowed rank is 1 and the HARQ entity invokes the E-TFC selection procedure for the primary stream, then the E-TFC selection procedure is applied as specified in sub-clause 11.8.1.4. 

When the maximum allowed rank is 2, then the E-TFC selection procedure is as follows: 

-
If the HARQ entity has invoked E-TFC selection procedure for both streams:

-
For the primary stream, the E-TFC selection procedure is applied as specified in sub-clause 11.8.1.4 assuming rank2 transmission parameters.

-
If E-TFCI selected for the primary stream is equal to or greater than the minimum TB size for rank2 transmissions, then for the secondary stream, the E-TFC selection procedure is applied as specified in sub-clause 11.8.1.4, where the virtual serving grant is used, which is calculated according to the formula below and is based on the transmit power chosen for the primary stream and the Node B signalled offset S-ETFC Offset Value as defined in table 16D of [16].
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-
If either the primary or the secondary stream E-TFCI is less than the minimum TB size for rank2, then a UE shall perform again the E-TFC selection procedure for rank1 transmission as specified in 11.8.1.4. Indicate to HARQ entity that rank1 transmission shall take place.

-
If the HARQ entity has invoked E-TFC selection only for the primary stream:

-
Perform the E-TFC selection procedure as specified in sub-clause 11.8.1.4 assuming rank2 transmission parameters.

-
If E-TFCI selected for the primary stream is less than the minimum TB size for rank2 transmission configured by higher layers, the pending secondary stream retransmission shall be transmitted on the primary stream using rank1 transmission and gain factors that would be used for that E-TFC on the primary stream. 

-
If the HARQ entity has invoked E-TFC selection only for the secondary stream:
-
If according to the E-TFC restriction procedure for rank2 transmission as described in [12], the maximum E-TFC in supported state on the primary stream is smaller than the retransmission block size on the primary stream:

-
Indicate to HARQ entity that rank1 transmission shall take place. The pending primary stream retransmission shall be transmitted on the primary stream using rank1 transmission and gain factors that would be used for that E-TFC on the primary stream.

-
Else:
-
Determine the maximum allowed number of bits of scheduled data according to the Serving_Grant in the primary stream as described in sub-clause 11.8.1.4 using the power offset from the HARQ profile used for the retransmission in the primary stream. 

-
If the maximum allowed number of bits of scheduled data according the serving grant on the primary stream is equal to or larger than the minimum TB size for rank2 transmission, perform  the E-TFC selection procedure for the second stream as specified in sub-clause 11.8.1.4, where the virtual serving grant is used, which is calculated based on the transmit power chosen for the primary stream and the Node B signalled offset S-ETFC Offset Value as defined in table 16D of [16] (see formula above).

-
If the selected E-TFCI for the secondary stream is less than the minimum TB size for rank2 transmission, then indicate to the HARQ entity that rank1 transmission shall take place on the primary stream. The pending primary stream retransmission shall be transmitted on the primary stream using rank1 transmission and gain factors that would be used for that E-TFC on the primary stream.

//------------------------------------unmodified sections omitted------------------------------//
11.8.1.6
Scheduling Information reporting

Scheduling information reports will be triggered differently depending on the value of the variable Serving_Grant after the Serving Grant Update function. The triggering of a report shall be indicated to the E-TFC selection function at the first new transmission opportunity.

//------------------------------------unmodified part omitted------------------------------//
For FDD and for DTCH/DCCH transmission in CELL_FACH state, the transmission of Scheduling Information shall be triggered once, if the TEBS remains zero and no higher layer data remains in MAC to be transmitted for a period given by the E-DCH transmission continuation back off period unequal "infinity". For FDD and for DTCH/DCCH transmission in CELL_FACH state with E-DCH transmission continuation back off period set to "infinity" or "zero", the transmission of Scheduling Information shall be triggered each time when the TEBS becomes zero and no higher layer data remains in MAC to be transmitted after the transmission of the MAC-i PDU containing the scheduling information with the empty buffer status report. When "E-DCH transmission continuation back off" is set to "infinity", the Scheduling Information with empty buffer status report shall be transmitted with the MAC-i PDU carrying the last DCCH/DTCH data, given the serving grant is sufficient to carry the SI in the same MAC-i PDU together with the remaining DCCH/DTCH data. Otherwise, the Scheduling Information with empty buffer status report is transmitted separately with the next MAC-i PDU.
For FDD and for DCCH/DTCH or NodeB triggered HS-DPCCH transmission, if cell reselection indication reporting is configured by the upper layers, a Scheduling Information shall be transmitted once if the cell reselection criteria are met as specified in [5] and the following conditions are met:

-
the E-DCH transmission continuation back off period is set to "infinity"; or 

-
the E-DCH transmission continuation back off period is not set to "infinity"; and 

-
TEBS is not set to "zero"; or

-
TEBS is set to "zero" and timer Tb or Tbhs is running.
For FDD and for DTCH/DCCH transmission in CELL_FACH state when "E-DCH transmission continuation back off" is not set to "infinity", a periodic Scheduling Information with empty buffer status report shall not be transmitted.

In FDD, for NodeB triggered HS-DPCCH transmission in CELL_FACH state during collision resolution phase, if there is no on-going or previous E-DCH transmission on the allocated common E-DCH resource, the transmission of Scheduling Information shall be triggered. The transmission of scheduling information shall also be triggered upon expiration of timer Tbhs.

//------------------------------------unmodified part omitted------------------------------//
//------------------------------------unmodified sections omitted------------------------------//
11.8.1.6.3
HARQ delivery failure for triggered Scheduling Information and UL MAC Control Information
If the HARQ process fails to deliver a MAC-e or MAC-i PDU containing a triggered Scheduling Information or UL MAC Control Information Information to the RLS containing the serving cell:

-
if the TEBS field of the SI for which the HARQ transmission failed is set to zero and if UE is in CELL_FACH state or idle mode:

-
if this is a DTCH/DCCH transmission and "E-DCH transmission continuation back-off" is set to "infinite":

-
the transmission of a new Scheduling Information shall be triggered

-
else 

-
no further action is required.

-
else, if the Scheduling or UL MAC Control Information Information was transmitted without any higher layer data multiplexed in the same MAC-e or MAC-i PDU:

-
no further action is required (rely on periodic triggering).

-
else (Scheduling or UL MAC Control Information Information was transmitted together with higher layer data multiplexed in the same MAC-e or MAC-i PDU):

-
the transmission of a new Scheduling Information or a new UL MAC Control Information shall be triggered on the same uplink frequency associated to the serving cell.
//------------------------------------unmodified sections omitted------------------------------//
11.8.1.7
MAC-es/e Reset

If a reset of the MAC-es/e or MAC-is/i entity is requested by upper layers, the UE shall at the activation time indicated by higher layers:

-
flush all HARQ processes;

-
set CURRENT_TSN to 0 for all the logical channels mapped to E-DCH;

-
if MAC-i/is is configured by upper layers:

-
discard all segments stored in segmentation entities.
NOTE:
In this case, the HARQ entity will not notify the Scheduling Information Reporting function or the UL MAC Control Information Reporting function if a flushed MAC-e or MAC-i PDU contained a triggered Scheduling Information or UL MAC Control Information (rely on periodic triggering).

//------------------------------------unmodified sections omitted------------------------------//
11.9.1.1.2
HARQ process

Each HARQ process is associated with a physical buffer (HARQ buffer).

Each HARQ process maintains the state variable CURRENT_TX_NB, which indicates the number of transmissions that have taken place for the MAC-e or MAC-i PDU currently in the buffer. For 1.28 Mcps TDD, each HARQ process also maintains the timer RTX_TIMER used to determine whether a pending retransmission should be discarded. When the HARQ process is established, CURRENT_TX_NB shall be initialized to 0.

At the time of a new transmission, the HARQ entity provides the HARQ profile to use for all transmissions and re-transmissions of this MAC-e or MAC-i PDU. This HARQ profile includes information on the maximum number of transmissions to perform, and the power offset with which to configure the physical layer. For 1.28 Mcps TDD, the HARQ profile also includes a retransmission timer attribute.
If the HARQ entity provides a new PDU, the HARQ process shall:

-
set CURRENT_TX_NB to 0; 

-
set CURRENT_RSN to 0;

-
store the MAC-e or MAC-i PDU in the associated HARQ buffer;

-
for 1.28 Mcps TDD, if RTX_TIMER is active, it shall be stopped;

-
generate a transmission as described below.

If the HARQ entity requests a re-transmission, the HARQ process shall:

-
generate a transmission as described below.

-
for 1.28 Mcps TDD, start RTX_TIMER for this MAC-e or MAC-i PDU if NACK is received for the initial transmission.
To generate a transmission, the HARQ process shall:

-
instruct the physical layer to set the RSN field on the E-UCCH to CURRENT_RSN;

-
instruct the physical layer to generate a transmission with the power offset corresponding to the HARQ profile and the redundancy version corresponding to the RSN value

-
if CURRENT_RSN < 3

-
increment CURRENT_RSN by 1;


else

-
decrement CURRENT_RSN by 1;

-
increment CURRENT_TX_NB by 1;

-
if CURRENT_TX_NB ≥ maximum number of transmissions indicated in the transmission HARQ profile:

-
flush the HARQ buffer;

-
set  CURRENT_TX_NB to 0;

-
set CURRENT_RSN to 0.

-
for 1.28 Mcps TDD, if RTX_TIMER is active, it shall be stopped
-
for 1.28 Mcps TDD, if RTX_TIMER expires which  value indicated in the transmission HARQ profile:

-
flush the HARQ buffer;

-
set CURRENT_TX_NB to 0;

-
set CURRENT_RSN to 0.
If an ACK is received, the HARQ process shall:

-
flush the HARQ buffer;

-
set CURRENT_TX_NB to 0;

-
set CURRENT_RSN to 0.

-
for 1.28 Mcps TDD, if RTX_TIMER is active, it shall be stopped.

For 1.28 Mcps TDD, in case of CCCH transmission with common E-RNTI, all MAC-i PDUs that were negatively acknowledged finally and all MAC-is segmentations (if any) that have not been transmitted shall be flushed at the end of the Available Scheduling Window for this selected common E-RNTI. The calculation of Available Scheduling Window is defined in subclause 11.9.1.5b.

When CCCH transmission finishes, a CMAC-STATUS-Ind shall be sent from MAC to informs the RRC about the end of the Enhanced Uplink for CELL_FACH state and Idle mode.

If UE is in the idle interval, UE should not transmit data to physical layer. For 1.28Mcps TDD, If UE is in the measurement occasion and all the resource granted is included in the measurement occasion, UE should not transmit data to physical layer.

If the feedback reception of the transmission is in the inter-RAT measurement period, UE should consider the feedback as ACK.

//------------------------------------unmodified sections omitted------------------------------//
//------------------------------------end------------------------------//
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