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8.3.2
Parameters

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

a)
UE information elements
S-RNTI
SRNC identity
C-RNTI
Activation time 
Primary E-RNTI configured per Configured Uplink Frequency
Secondary E-RNTI configured per Configured Uplink Frequency (for FDD only)
b)
RB information elements
RB multiplexing info (Transport channel identity, Logical channel identity, MAC logical channel priority)
DDI mapping table for E-DCH transmission 
Indication whether the Logical channel is considered when the Scheduling Information is generated

c)
TrCH information elements
Transport Format Combination Set
MAC-hs/ehs reset indicator
MAC-es/e/i/is reset indicator
Re-ordering release timer (T1) 
HARQ Profile parameters (power offset, maximum number of re-transmissions and for 1.28 Mcps TDD retransmission timer)
E-DCH TTI duration (FDD only)
Allowed combinations for multiplexing of MAC-d flows into MAC-e PDUs or MAC-i PDUs
E-DCH grant type of MAC-d flows (scheduled or non-scheduled)
List of HARQ processes on which non-scheduled grants are allowed (for FDD only, this is if the grant type is non-scheduled and the E-DCH TTI duration is 2ms) in the Primary Uplink Frequency.
TSN field extension for MAC-ehs entity (for FDD only)
TSN field extension for MAC-i/is entity (for FDD and 1.28Mcps TDD only)

d)
Measurement information elements
Reporting Quantity identifiers
Time interval to take an average or a variance (applicable when Average or Variance is Reporting Quantity) CELL_DCH measurement occasion info LCR 

Time-to-trigger
Hysteresis1
Threshold1
Hysteresis2
Threshold2
e)
Measurement result
Reporting Quantity
f)
Status info
when set to value "transmission unsuccessful" this parameter indicates to RRC that transmission of a TM RLC PDU failed (due to e.g. Maximum number of preamble ramping cycles reached for RACH in FDD), when set to value "transmission successful" this parameter indicates to RRC that the requested TM RLC PDU(s) has been submitted for transmission by the physical layer.

g)
RACH transmission control
Set of ASC parameters (identifier for PRACH partitions, persistence values)
Maximum number of preamble ramping cycles (FDD) or synchronisation attempts (1.28 Mcps TDD) Mmax
Minimum and maximum number of time units between two preamble ramping cycles, NBO1min and NBO1max (FDD only)
ASC for RRC CONNECTION REQUEST message
Type of random access procedure (1.28 Mcps only) 
Enhanced Uplink in CELL_FACH and Idle mode support indicator (FDD and 1.28 Mcps TDD only)
h)
Ciphering elements
Ciphering mode
Ciphering key
Ciphering sequence number

i)
(Void)

j)
MBMS information elements
MBMS Id 

k)
E-DCH configuration elements
E-DPCCH to DPCCH power offset (FDD only)
Happy bit delay condition (FDD only)
E-TFCI table index 
minimum set E-TFCI per Configured Uplink Frequency (FDD only)
Reference E-TFCI (FDD only)
Periodicities for Scheduling Information with and without grant (FDD only)
The code, timeslots and maximum power available per TDD resource unit per slot in TTIs designated for non-scheduled use by a given UE (TDD only)
The frames designated for non-scheduled use by a given UE (specified by means of a start frame number, repetition period and repetition length) (3.84/7.68 Mcps TDD only)

The subframes designated for non-scheduled use by a given UE (specified by means of a start subframe number, repetition period and repetition length) (1.28 Mcps TDD only)
Scheduling Information power offset
List of HARQ processes on which scheduled grants are allowed per Configured Uplink Frequency (for FDD only, this is if the E-DCH TTI duration is 2ms)
List of HARQ processes on which grants are allowed (FDD only in CELL_FACH state and Idle mode, this is if the E-DCH TTI duration is 2ms)

Initial Serving Grant value and type (FDD only)
E-DCH maximum and minimum allowed coderates (TDD only)


A table of paired values, each pair consists of code rate and β normative value (TDD only).

Parameters controlling E-RUCCH operation, such as T-RUCCH,  T-SCHED, and a set of  persistence values (one for each ASC) associated with E-RUCCH (3.84/7.68 Mcps TDD only)
Symbol offset Soffset (FDD only in CELL_FACH state and Idle mode)
Cell offset Coffset (FDD only in CELL_FACH state and Idle mode)
Additional E-DCH transmission back off (FDD only in CELL_FACH state or Idle mode) 
E-DCH transmission continuation back off (FDD only in CELL_FACH state or Idle mode)
HS-DPCCH transmission continuation back off (FDD only in CELL_FACH state)
Maximum period for collision resolution phase (FDD only in CELL_FACH state and Idle mode)
Maximum E-DCH resource allocation for CCCH (FDD only in CELL_FACH state and Idle mode)
Minimum Serving Grant (FDD only in CELL_FACH state)
Parameters controlling E-RUCCH operation, such as T-RUCCH, N-RUCCH, T-WAIT, T-SI associated with E-RUCCH, the carrier on which the E-RUCCH is transmitted for multi-carrier E-DCH operation (1.28 Mcps TDD only)
Common E-RNTIs list for CCCH transmission (1.28 Mcps TDD only in CELL_FACH state and Idle mode)
Parameters for carrier groups and the related carrier information (1.28Mcps TDD only in multi-carrier E-DCH operation)
Minimum transport block size for rank2 transmission
CCCH Fallback (FDD only)
DCCH Fallback (FDD only)
Cell reselection indication reporting (FDD only in CELL_FACH state mode)

l)
DTX-DRX and HS-SCCH less Information Elements (FDD only)


MAC DTX Cycle
MAC Inactivity Threshold 
UE DTX DRX Offset
HS-SCCH less mode of operation 
Inactivity Threshold for UE Grant Monitoring
Inactivity Threshold for UE DTX cycle 2
Default SG in DTX Cycle 2

m)
E-DCH resource index (FDD only).

n)
Enhanced Uplink in CELL_FACH and Idle mode process termination (FDD only)

o)
Cell Reselection Indication process termination (1.28 Mcps TDD only)

p)
E-RUCCH failure(only for 1.28Mcps TDD)

q)
HS-DSCH/E-DCH SPS Information Elements (1.28 Mcps TDD only)


HS-DSCH SPS operation
E-DCH SPS operation

r)
Idle interval information elements (TDD only)


Idle interval period
Idle interval offset

s)
Cell Reselection (1.28 Mcps TDD only)

t)
MIMO operation (1.28 Mcps TDD only)

u)
Fallback transmission termination (FDD only)

v)
Fallback transmission initiation (FDD only)

<next change>
9.1.5
MAC PDU (E-DCH)

There are two different MAC PDU formats for E-DCH. Depending on configuration by upper layers the format is either MAC-e/es or MAC-i/is. The MAC PDU format is determined by upper layer signalling [7].

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

In the example MAC-e PDU shown in figure 9.1.5.2a, the field DDI0 is referring to the specific DDI value that indicates that there is an SI included in the MAC-e PDU (see subclause 9.2.4.2). This header will not be associated with a new MAC-es payload. Figure 9.1.5.2b shows the MAC-e PDU format when SI is sent alone. In this case DDI0 is not included in the MAC-e PDU and E-TFCI value 0 is used.
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Figure 9.1.5.1 MAC-es PDU
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Figure 9.1.5.2a: MAC-e PDU
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Figure 9.1.5.2b: MAC-e PDU (SI is sent alone)

When MAC-i/is is configured, there are two MAC sublayers, MAC-i and MAC-is. MAC-is sits on top of MAC-i and receives PDUs directly from MAC-d and MAC-c (FDD and 1.28 Mcps TDD only). When MAC-i/is is configured, a MAC PDU for E-DCH consists of one MAC-i header and one or more MAC-is PDUs. Each MAC-is PDU consists of one or more MAC-is SDUs belonging to the same logical channel. Each MAC-is SDU equals a complete or a segment of a MAC-d PDU or a MAC-c PDU (FDD and 1.28 Mcps TDD only). The MAC-is SDUs can have different sizes. The LCH-ID and L fields are repeated per MAC-is SDU (see subclause 9.2.4.4). The TSN and SS fields are repeated per MAC-is PDU (see subclause 9.2.4.3). Multiple MAC-is PDUs from multiple logical channels, but only one MAC-i PDU can be transmitted in a TTI per E-DCH. In case sufficient space is left in the E-DCH transport block or if Scheduling Information needs to be transmitted, an SI will be included at the end of the MAC-i PDU (see Figure 9.1.5.4a and subclause 11.8.1.6 and subclause 11.9.1.5). If UL Control information needs to be transmitted, an UL MAC Control Information will be included at the end of the MAC-i PDU. A MAC-i PDU can only carry in a TTI either a Scheduling Information or a UL MAC Control Information. 
For 1.28Mcps TDD multi-carrier E-DCH operation with more than one carrier group(defined in subclause 9.2.6.3) configured by high layer ,the sufficient space is more than 33 bits in the E-DCH transport block or if Scheduling Information needs to be transmitted, an extend SI (see Figure 9.2.6.3.-1a) will be included at the end of the MAC-i PDU(see Figure 9.1.5.4a and subclause 11.9.1.5), and if the sufficient space is more than 23 bits and less than 33 bits or only one carrier group is configured by high layer, the legacy SI(see Figure 9.2.6.3.-1) will be included at the end of MAC-i PDU(see Figure 9.1.5.4a and subclause 11.9.1.5). For FDD and in CELL_FACH state only, the UE’s E-RNTI can be included in the MAC-i header. Its inclusion is signalled with a reserved LCH-ID value.
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Figure 9.1.5.3 MAC-is PDU. 
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Figure 9.1.5.4a: MAC-i PDU.
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Figure 9.1.5.4b: MAC-i PDU (SI is sent alone)
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Figure 9.1.5.4c: MAC-i header part for E-RNTI transmission (FDD only)
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Figure 9.1.5.4c-1: MAC-i PDU (SI is sent alone before contention resolution) (FDD only)
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Figure 9.1.5.4d: MAC-c PDU with CRC for CCCH transmissions (FDD and 1.28 McpsTDD only)

<next change>
9.2.5.3a
UL MAC Control information

This control information is used by UEs to indicate to their serving E-DCH Node-B additional UL control information.
An UL MAC Control information is reported on the Primary Uplink frequency.
The general format of the UL MAC control information PDU is presented in figure 9.2.5.3a-1, where for each field the LSB is the rightmost bit in the figure and the MSB is the leftmost bit. 
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Figure 9.2.5.3a-1: MAC Control Information format
The UL MAC control information includes the following common fields:

· Message Type (MTYPE):
The length of the MTYPE field is 4 bits, and it indicates the type of Control Information which is transmitted. The values taken by MTYPE in this version of the specification are shown in table 9.2.5.3a-2.
· DATA:
The length of the DATA field is 10 bits and it carries information, the content which of is dependent on the control information type.

	MTYPE
	Bit 0 (MSB)
	Bit 1
	Bit 2
	Bit 3 (LSB)

	Filtered UPH Report
	0
	0
	0
	0


Table 9.2.5.3a-1: Message Type (MTYPE) format
9.2.5.3a.1.1
Filtered UPH Report 

The UL MAC Control information includes the following additional fields when the MTYPE is "Filtered UPH Report":
-
UE Power Headroom (UPH):
The length of UPH is 5 bits. 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], and which has been further filtered as described in 11.8.1.6a.1.
The transmission of this information will be initiated, based on the triggers defined in subclause 11.8.1.6a.1.
The complete Control Information message for "Filtered UPH Report" is represented in Figure 9.2.5.3a.1.2-1 where for each field, the LSB is the rightmost bit in the figure and the MSB is the leftmost bit.
[image: image11.emf]’0000’ ’1111’

Reserved

UPH

(5bits)

’00000’


Figure 9.2.5.3a.1.1-1: UL MAC Control information format for Filtered UPH Report
<next change>
11.8
Control of E-DCH transmission and reception (FDD)

11.8.1
UE operation

11.8.1.1
HARQ Operation

11.8.1.1.1
HARQ entity

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

At a given TTI, the HARQ entity identifies the HARQ process for which a transmission should take place. Also, based on the timing, it routes the receiver feedback (ACK/NACK information), relayed by the physical layer, to the appropriate HARQ process. If uplink MIMO is configured by higher layers, then HARQ entity identifies HARQ processes for which transmission should take place according to sub-clause 11.8.1.1.3, and routes accordingly the ACK/NACK information to the appropriate HARQ processes.

The number of HARQ processes per HARQ entity is equal to the HARQ round-trip-time (HARQ_RTT). The HARQ_RTT is equal to 4 for 10ms TTI and 8 for 2ms TTI. The TTI duration shall be configured by the higher layers. Each process is associated with a number from 0 to HARQ_RTT-1. If uplink MIMO is configured, then the number of HARQ processes per HARQ entity is equal HARQ_RTT*2, where processes 0..7 map to the primary MIMO stream and processes 8..15 to the secondary MIMO stream. According to the rules specified in sub-clause 11.8.1.1.3, any of the processes 8..15 might be mapped on the primary stream as a result of retransmission.

After each TTI, the HARQ entity shall for each HARQ process:

-
if the buffer of the HARQ process corresponding to the next TTI is empty:

-
notify the E-TFC selection entity that the next TTI is available for a new transmission;

-
if the "E-TFC Selection" entity indicates the need for a new transmission:

-
obtain the transmission information (i.e. HARQ profile, whether triggered Scheduling Information is included and whether it is sent alone, whether an UL MAC Control Information is included and whether it is sent alone) from the "E-TFC Selection" entity;

-
obtain the MAC-e or MAC-i PDU to transmit from the "Multiplexing and TSN setting" entity;

-
instruct the HARQ process corresponding to this TTI to trigger the transmission of this new payload using the identified HARQ profile parameters.

-
else:

-
instruct the HARQ process to generate a re-transmission.

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:

-
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.

<next change>
11.8.1.4
E-TFC Selection

In FDD mode, the rules for E-TFC selection provided below shall apply to UEs in CELL_DCH state, CELL_FACH state and Idle Mode with an E-DCH transport channel configured. These UEs shall apply the E-TFC selection procedure when invoked by the HARQ entity (see subclause 11.8.1.1.1). In the case where a 2ms TTI is configured, E-TFC selection shall not be performed for TTIs that overlap with an uplink compressed mode gap. The E-TFC restriction procedure described in [12] shall always be applied before the E-TFC selection process below. When the UE has more than one Activated Uplink Frequency, the E-TFC restriction procedure described in [12] shall always be applied after the power for each uplink frequency has been determined. E-TFCs which (according to calculations in [16]) require channelisation codes which are not allowed by the value given by the Maximum channelisation codes for E-DPDCH or are not supported by the UE capability shall be considered as blocked. Furthermore, for UEs that are also configured with a DCH transport channel on uplink, the TFC selection procedure shall be applied before either of these.

For each MAC-d flow, RRC configures MAC with a HARQ profile and a multiplexing list. Additionally, RRC configures MAC with a power offset for "Control-only" transmissions. This power offset and a maximum number of HARQ transmissions of 8 will be used to define a HARQ profile for "Control-only" transmissions which will be used, in case the Scheduling Information or UL MAC Control Information needs to be transmitted without any higher-layer data. The HARQ profile includes the power offset and maximum number of HARQ transmissions to use for this MAC-d flow. The multiplexing list identifies for each MAC-d flow(s), the other MAC-d flows from which data can be multiplexed in a transmission that uses the power offset included in its HARQ profile.

RRC can control the scheduling of uplink data by giving each logical channel a priority between 1 and 8, where 1 is the highest priority and 8 the lowest. E-TFC selection in the UE shall be done in accordance with the priorities indicated by RRC. Logical channels have absolute priority, i.e. the UE shall maximise the transmission of higher priority data.

RRC can allocate non-scheduled transmission grants to individual MAC-d flows in order to reduce the transmission delays. Non-scheduled transmissions are only allowed on the Primary Uplink Frequency and the primary stream if uplink MIMO is configured by higher layers. When a 2ms TTI is configured each non-scheduled grant is applicable to the specific set of HARQ processes indicated by RRC. The applicability of scheduled grants can be also restricted to a specific set of HARQ processes when a 2ms TTI is configured. HARQ process restriction and reservation is under the control of the serving cell Node B and indicated to the UE by RRC.

In CELL_FACH state and Idle mode, the applicability of scheduled grants can be also restricted to a specific set of HARQ processes when a 2ms TTI is configured and "Per HARQ process" scope is enabled by higher layers. HARQ process restriction and reservation is under the control of the serving cell Node B and indicated to the UE by RRC.

When the UE has more than one Activated Uplink Frequency, if the E-TFC selection in this TTI is invoked by a  HARQ entity on only one of the Activated Uplink Frequency, then the maximum remaining power allowed for E-DCH transmission is determined according to the procedures specified in [12]. 
When the UE has more than one Activated Uplink Frequency, if the E-TFC selection in this TTI is invoked by HARQ entities on more than one of the Activated Uplink Frequencies or if the HARQ entities on all Activated Uplink Frequencies in this TTI are generating retransmissions, the maximum remaining power allowed for E-DCH transmission on each Activated Uplink Frequency is determined by:

-
The power pre-allocated for non-empty non-scheduled MAC-d flows. The amount of power pre-allocated for a non-empty non-scheduled flow shall be the minimum of the power necessary to transmit data up to the non-scheduled grant for this flow, and the power necessary to transmit all the data in the queue for this flow taking into account the power offset for a transmission of the HARQ profile of the MAC-d flow with the highest-priority among  “non-scheduled” non-empty MAC-d flows.

-
The power allocation to a frequency i, Pi, is calculated as:


[image: image12.wmf] 

 

SG

P

 

SG

P

P

=

P

k

k

target,

DPCCH,

k

i

i

target,

DPCCH,

s

 

remaining,

i

å


where Premaining,s is the remaining power for scheduled transmissions once the power for non-scheduled transmissions has been taken into account, PDPCCH,target,i is the filtered DPCCH power defined in [12], and SGi is the Serving Grant on frequency i.

-
For the Primary Uplink Frequency, the maximum remaining power allowed for E-DCH transmission is the sum of the total power pre-allocated for all the non-empty non-scheduled MAC-d flows  and the power Pi allocated to the Primary Uplink Frequency . For the Secondary Uplink Frequency, the maximum remaining power allowed for E-DCH transmission is the power Pi for this frequency.

The E-TFC restriction procedure described in [12] shall be applied on each frequency based on the maximum remaining power allowed for E-DCH transmission on that frequency.

When the UE has more than one Activated Uplink Frequency and E-TFC selection is invoked by more than one HARQ entity, the following E-TFC selection procedure is first applied to the Secondary Uplink Frequency and then to Primary Uplink Frequency.

For each configured MAC-d flow, a given E-TFC can be in any of the following states on each of the Activated Uplink Frequencies:

-
Supported state;

-
Blocked state.

When the UE has only one Activated Uplink Frequency, at each TTI boundary, UEs in CELL_DCH state, CELL_FACH state and Idle mode with an E-DCH transport channel configured shall determine the state of each E-TFC for every MAC-d flow configured based on its required transmit power versus the maximum UE transmit power (see [7] and [12]). The UE shall consider that E-TFCs included in the minimum set of E-TFCs are always in supported state (see [7]).

When the UE has more than one Activated Uplink Frequency, at each TTI boundary, UEs shall determine the state of each E-TFC for every MAC-d flow configured on each uplink frequency, based on its required transmit power versus the maximum remaining power allowed for E-DCH transmission on that frequency (see [7] and [12]). The UE shall consider that E-TFCs included in the minimum set of E-TFCs are always in supported state (see [7]).

When UL MIMO is configured and the UE maximum allowed rank is set to 2, at each TTI boundary, UEs shall determine for the primary stream the state of each E-TFC for every MAC-d flow configured based on its required transmit power versus the maximum power allowed for rank2 transmission on the primary stream (see [7] and [12]).   The UE shall consider that E-TFCs included in the minimum set of E-TFCs are always in supported state for the primary stream (see [7]). For the secondary stream, the UE shall consider that all E-TFCs smaller than or equal to the maximum number of bits of scheduled data according to the virtual serving grant (see Section 11.8.1.4a) are in supported state.

At every TTI boundary for which a new transmission is requested by the HARQ entity (see subclause 11.8.1.1.1), the UE shall perform the operations described below. UEs configured both with DCH and E-DCH transport channels shall perform TFC selection before performing E-TFC selection.

When the UE has more than one Activated Uplink Frequency and E-TFC selection is invoked by one HARQ entity, the following E-TFC selection procedure is applied to the uplink frequency where the E-TFC selection is invoked. The Serving Grant Update function provides the E-TFC selection function with the maximum E-DPDCH to DPCCH power ratio that the UE is allowed to allocate for the upcoming transmission for scheduled data (held in the Serving Grant state variable – see subclause 11.8.1.3). This power ratio shall be used to determine a maximum number of bits of scheduled data with a 1 bit granularity for the upcoming transmission, calculated from number of bits corresponding to the reference E-TFCs (E-TFCref,m), and that the highest value is lower or equal to:
If E-DPDCH power extrapolation formula is configured:
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This maximum number of bits shall be lower than 
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Else if E-DPDCH power interpolation formula is configured:
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This maximum number of bits shall be lower than 
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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.

<next change>
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.
Even if multiple events are triggered by the time a new transmission can take place, only a single scheduling information header will be included in the payload.

Even if multiple events are triggered on an Activated Uplink Frequency by the time a new transmission can take place, only a single scheduling information header will be included in the payload on that frequency.

If uplink MIMO is configured, even if multiple events are triggered by the time a new transmission can take place, only a single scheduling information header shall be included in the payload on the primary stream. If the primary stream has a pending retransmission, then the scheduling information is included only on the secondary stream.

In CELL_DCH state, when MAC-e or MAC-i is configured, the Scheduling Information shall not be transmitted if the TEBS is zero, even if it was triggered by one of the configured triggering mechanisms.

In CELL_DCH state, when MAC-i is configured, and in CELL_FACH state for FDD and for DCCH/DTCH or NodeB triggered HS-DPCCH transmission, if the size of the data plus header is less than or equal to the TB size of the E-TFC selected by the UE minus 18 bits, a Scheduling Information shall be concatenated into this MAC-i PDU. If uplink MIMO is configured, then it applies to both streams. Otherwise a Scheduling Information is not included.

For FDD and for CCCH transmission in CELL_FACH state and Idle mode, the transmission of Scheduling Information shall only be triggered when TEBS becomes zero and the MAC-i PDU containing the last data is being transmitted.  The SI is transmitted with the MAC-i PDU carrying the last data, given the serving grant is sufficient to carry the SI with the last remaining data. Otherwise, the empty buffer status report is transmitted separately with the next MAC-i PDU. 
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 Tbs or Thbs 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.

In FDD, during collision resolution phase in CELL_FACH state, for DCCH/DTCH or NodeB triggered HS-DPCCH transmission, a Scheduling Information with TEBS value different from zero can only be transmitted at the end of a MAC-is SDU.

If the Scheduling Information needs to be included in the MAC-e according to subclause 9.2.4.2, it shall be transmitted regardless of TEBS status.

The transmission of Scheduling Information can take place on every HARQ process, even on those processes for which transmission is restricted according to RRC or deactivated by absolute grants, i.e. processes on which scheduled and/or non-scheduled transmission can not take place. In CELL_FACH state and Idle mode, when 2ms TTI is configured and "Per HARQ process" scope is enabled by higher layers, the transmission of Scheduling Information shall take place on those processes for which transmission is allowed, i.e. processes on which scheduled transmission can take place.

The description of the behaviour in the two cases is provided below. When more than one uplink frequency is configured, the Scheduling Information reporting mechanisms are evaluated independently per Activated Uplink Frequency. 

11.8.1.6.1
Report Triggering when SG = “Zero_Grant” or all processes are deactivated

If the Serving_Grant has the value "Zero_Grant" or all processes are deactivated on that frequency, and the TEBS becomes larger than zero, the transmission of Scheduling Information shall be triggered on that frequency.

If data with higher priority than the data already in the transmission buffer arrives, the transmission of a Scheduling Information shall be triggered on that frequency.
RRC can also configure MAC with periodic Scheduling Information triggering. The periodic trigger timer T_SING (Timer Scheduling Information – "Zero_Grant") on a frequency shall be started once the Serving_Grant variable becomes "Zero_Grant" or all processes are deactivated on that frequency and TEBS is larger than zero. The T_SING timers for all the Activated Uplink Frequencies shall have the same value.

When T_SING expires, the transmission of a Scheduling Information shall be triggered on that frequency.

T_SING timer on a frequency shall be restarted when the transmission of a Scheduling Information is triggered on that frequency.
T_SING on a frequency shall be stopped and reset once the Serving_Grant variable in the Serving Grant Update function takes a value other than "Zero_Grant" and at least one process is activated on that frequency.

When the secondary uplink frequency is deactivated, the T_SING timer corresponding to the secondary uplink frequency shall be stopped and reset, if running.

11.8.1.6.2
Report Triggering when SG <> “Zero_Grant” and at least one process is activated

If SG becomes too small to allow transmission of a single PDU from any scheduled MAC-d flow or if the SG is too small to allow transmission of a single PDU from any scheduled MAC-d flow on that frequency and TEBS becomes larger than zero, the transmission of Scheduling Information should be triggered on that frequency .
If an E-DCH serving cell change occurs and if the new E-DCH serving cell was not part of the previous Serving E-DCH RLS, the transmission of a Scheduling Information shall be triggered on that frequency.
RRC can configure MAC with periodic triggering also for the case when the variable Serving_Grant <> "Zero_Grant" and at least one process is activated on that frequency. The periodic trigger timer T_SIG (Timer Scheduling Information – different from "Zero_Grant") can be configured to a different value than T_SING. The T_SIG timers for all the Activated Uplink Frequencies shall have the same value.

T_SIG shall be started once the Serving_Grant variable becomes <> "Zero_Grant" and at least one process is activated on that frequency.

When T_SIG expires, the transmission of a new Scheduling Information shall be triggered on that frequency and on the rest of the Activated Uplink Frequencies which T_SIG timer is running.
T_SIG timer on a frequency shall be stopped and reset once the Serving_Grant variable in the Serving Grant Update function becomes equal to "Zero_Grant" or all processes are deactivated on that frequency.
When the secondary uplink frequency is deactivated, the T_SIG timer corresponding to the secondary uplink frequency shall be stopped and reset, if running.

T_SIG on a frequency shall be restarted when the transmission of a Scheduling Information is triggered on that frequency.
Once the Serving_Grant variable in the Serving Grant Update function becomes equal to "Zero_Grant" or all processes are deactivated on a frequency and TEBS is larger than zero, the transmission of a Scheduling Information shall be triggered on that frequency.

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 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 Information or UL MAC Control 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 Information or UL MAC Control 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.
11.8.1.6a
Control Information reporting
Control Information reports will be triggered differently, depending on the reports configured by higher layers.. The triggering of a report shall be indicated to the E-TFC selection function at the first new transmission opportunity.
11.8.1.6a.1
Filtered UPH Report
For FDD, in CELL_DCH state, if filtered UPH reporting is configured by the upper layers, a Control Information shall be transmitted in the following cases:

-
if the current TTI length is E-DCH 2ms TTI and the following equation is fulfilled for a time period indicated by the parameter Time-to-trigger:
M new ≤ T1 - H1/2 

-
if the current TTI length is E-DCH 10ms TTI, or the current TTI length is E-DCH 2ms TTI and the UE is configured with a secondary uplink frequency which is deactivated; and 
-
the following equation is fulfilled for a time period indicated by the parameter Time-to-trigger:
M new ≥T2 – H2/2 

The variables in above formulas are defined as follows:

Mnew is the filtered UPH value 
T1 is the reporting range constant for 2ms to 10ms switching (parameter Threshold1)
T2 is the reporting range constant for 10ms to 2ms switching (parameter Threshold2)
H1 is the hysteresis parameter for 2ms to 10ms switching (parameter Hysteresis1)
H2 is the hysteresis parameter for 10ms to 2ms switching (parameter Hysteresis2)
<next change>
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).
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