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/*************************Start from the 1st change***********************/
3.1.2
E-DCH Specific Definitions

3.1.2.1
General

E-DCH: The Enhanced Dedicated Channel (E-DCH) is an uplink transport channel.
HARQ profile: One HARQ profile consists of a power offset attribute and maximum number of transmissions. For 1.28 Mcps TDD, it also includes a retransmission timer attribute.
Power offset attribute (FDD): This represents the power offset between E-DPDCH(s) and reference E-DPDCH power level for a given E-TFC. This power offset attribute is set to achieve the required QoS in this MAC-d flow when carried alone in a MAC-e PDU and subsequently in the corresponding CCTrCh of E-DCH type. Details on the mapping on Beta factors can be found in [13]. The reference E-DPDCH power offset is signalled to the UE for one (or several) reference E-TFC(s) (see details in subclause 11.1).

Power offset attribute (TDD): The power offset attribute is set to achieve the required QoS in this MAC-d flow when carried alone in a MAC-e PDU and subsequently in the corresponding CCTrCh of E-DCH type. Details on the power offset can be found in [18]. 
Primary Absolute Grant: Absolute Grant received with the primary E-RNTI.  Note that the primary E-RNTI is the only E-RNTI for TDD.

Serving E-DCH cell: Cell from which the UE receives Absolute Grants from the Node-B scheduler. A UE has one Serving E-DCH cell.

Serving_Grant (FDD): The state variable Serving_Grant indicates the maximum E-DPDCH to DPCCH power ratio that the UE is allowed to use for scheduled data in the following transmission. The value in the appropriate state variable will be provided to the E-TFC selection function to help in selecting the best format for the upcoming transmission. Possible values are: "Zero_Grant" and numerical values. The DPCCH power assumed for the Serving_Grant in a compressed frame is the actual DPCCH power in the compressed frame minus 10Log10 (Npilot,N/Npilot,C) as defined in [13].
Serving_Grant (TDD): The state variable Serving_Grant indicates the power ratio of maximum E-PUCH power level per TDD resource unit relative to a reference E-PUCH power level Pe-ref that the UE is allowed to use for scheduled data on the physical resources associated with the E-AGCH grant. Pe-ref is defined as the calculated E-PUCH transmit power (PE-PUCH) in [18] with (e=0. The value in the appropriate state variable will be provided to the E-TFC selection function to help in selecting the best format for the upcoming transmission. Possible values are: "Zero_Grant" and numerical values.

/*************************Skip to the 2nd change***********************/
9.2.6.2.1 Absolute Grant

The Absolute Grant is sent on downlink on a set of configured E-AGCHs from the serving E-DCH cell and allows the Node B scheduler to directly adjust the granted rate and assigned physical resources for UEs under its control.  The physical resource assignment indicates to the UE the maximum amount of uplink resources that it may use for a scheduled transmission.

The E-AGCH is a shared channel that uses an E-RNTI specific CRC in order to address messages to specific UEs (see [19]). For TDD, the RRC shall configure the MAC with a primary E-RNTI only.

A UE is required to monitor a set of E-AGCHs. The RRC signals to the UE details of the set of E-AGCHs that are to be monitored. The UE decodes an Absolute Grant intended for it on the basis of the E-RNTI sent to it by the Node B via the SRNC and by RRC. The following information will be conveyed in an absolute grant message:

· Absolute Grant Value – maximum power granted per resource unit (per slot)

· The physical resources to be used for transmission

-
Channelisation Code

-
Timeslots

-
Resource Duration (optional)

The absolute grant message itself includes multiple fields that are multiplexed together into between 14 and 28 bits for 3.84/7.68 Mcps TDD and between 23 and 26 bits for 1.28 Mcps TDD (depending on the system configuration) inside the MAC-e of the Node B and then submitted to the physical layer for transmission on the E-AGCH.  These fields are:

-
Absolute Grant Value:
For TDD, this field indicates the maximum E-PUCH transmission power to reference power ratio per TDD resource unit that the UE is allowed to use on the E-DCH resources associated with the Absolute Grant.  A TDD resource unit is defined as one sixteenth of the OVSF codespace in one timeslot.  The length of the Absolute Grant Value field for TDD is 5 bits.

-
Channelisation Code:
This field describes the code component of the physical resource grant. For 1.28/3.84 Mcps TDD it comprises an enumerated value of length 5 bits indicating which node on the OVSF code tree has been allocated. For 7.68 Mcps TDD it comprises an enumerated value of length 6 bits indicating which node on the OVSF tree has been allocated. The mapping between the allocated OVSF and the enumerated node 0…30 for 1.28/3.84 Mcps and 0…62 for 7.68 Mcps is as given in [19]. 

-
Timeslot Resource Related Information:
This field describes the timeslot component of the physical resource grant and comprises a bitmap of length nTRRI indicating which of the timeslots configured for E-DCH use by RRC have been allocated with the LSB corresponding to the lowest numbered E-DCH timeslot and the MSB corresponding to the highest numbered timeslot.  The length of the TRRI field (nTRRI) is 5 bits for 1.28 Mcps TDD and is configurable by RRC on a per-cell basis between 1 and 12 bits for 3.84/7.68 Mcps TDD.

-
Resource Duration Indicator:
Optionally, RRC may configure, on a per-cell basis the presence of a resource duration indicator field on E-AGCH for TDD.  If configured as present in a cell, 3 bits are used to indicate the number of TTI’s allocated and the spacing between the allocated TTIs via a single grant according to table 9.2.6.2.1-2.  If the field is configured as not present on E-AGCH in the cell, a value of 0 is implicitly assumed by the UE corresponding to 1 TTI.  

Table 9.2.6.2.1-2 – Resource Duration Indicator (RDI) interpetation

	Resource Duration Indicator (3 bits)
	TTIs allocated
	TTI spacing

	0
	1
	1

	1
	2
	1

	2
	2
	2

	3
	2
	4

	4
	4
	1

	5
	4
	2

	6
	4
	4

	7
	8
	1


-
E-AGCH Cyclic Sequence Number (ECSN):
The ECSN is a 3-bit field used to assist the UE with outer-loop power control of E-AGCH (cf. HCSN for HS-SCCH).

· E-HICH Indicator(EI) (1.28 Mcps TDD only)
The E-HICH indicator (EI) consists of 2 bits and is used to indicate which E-HICH will convey the acknowledgement indicator for the scheduled UEs.
· E-UCCH Number Indicator (ENI) (1.28 Mcps TDD only)
The E-UCCH Number Indicator (ENI) is a 3-bit field used to indicate the detailed number of E-UCCH.
/*************************Skip to the 3rd change***********************/
11.9.1.4

E-TFC Selection

In TDD, rules for E-TFC selection shall be applied as provided below.

UEs shall apply E-TFC selection when invoked by the HARQ entity (see subclause 11.9.1.1.1).

For each MAC-d flow, RRC configures MAC-e with a HARQ profile and multiplexing list. Additionally, RRC configures MAC with a power offset in case the Scheduling 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. For 1.28 Mcps TDD, the HARQ profile also includes a retransmission timer attribute.The multiplexing list identifies for each MAC-d flow(s), the other MAC-d flows for 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.

The UE shall determine whether to take scheduled or non-scheduled grants into account in the upcoming transmission. If neither are supposed to be taken into account (i.e. the TTI is not available for non-scheduled transmission and no Grant for scheduled transmission has been received) then no grant shall be assumed to exist. If a grant exists then the transmission format and data allocation shall follow the requirements below.

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

-
Supported state;

-
Blocked state.

The E-TFC states are derived according to the following:

· If the transmission is a retransmission then only the E-TFC with the same block size as the original transmission may be in the supported state. 

· For 1.28Mcps TDD, only E-TFCs from the E-TFCS (the table of TB sizes) which are consistent with the UE's E-DCH capability category shall be considered for the transmission;
· Only E-TFCs from the E-TFCS (the table of TB sizes) which can be supported by (exactly) the number of slots assigned by the grant shall be considered for the transmission;

· Only E-TFCs which result (for the granted timeslot and code physical resources) in a coderate lying between the maximum and minimum (inclusive) allowable coderates set by RRC [7] shall be considered for the transmission {note: the definition of the term “coderate” as used here is the same as that provided by [18]}. This shall be evaluated for both QPSK and 16-QAM modulation;

· PHARQ, the HARQ profile power offset is selected (the HARQ profile for the transmission shall be selected among the HARQ profiles of MAC-d flows on which the highest priority logical channels with available data are mapped; Scheduling Information power offset shall be used when Scheduling Information is transmitted without any higher-layer data.)

· Only E-TFCs whose calculated transmission power requirement PE-PUCH (see [18]) is less than or equal to both the available and the granted power shall be considered for the transmission (note: this requirement does not apply in the case of a retransmission on non-scheduled resources). The granted power is defined as the calculated E-PUCH transmission power of [18] with (e = (Absolute Grant Value + (e). The available power is the maximum UE transmission power.
For 3.84Mcps/7.68Mcps TDD, from those E-TFCs in the supported state the UE determines the largest block size that it is permitted to transmit within the given constraints.
For 1.28Mcps TDD, from those E-TFCs in the supported state, UE determines a candidate set with up to 64 E-TFCs, including the largest 63 E-TFCs, in addition to the E-TFC dedicated for SI. If the number of E-TFCs in the supported state is not greater than 63, all the E-TFCs in the supported state shall be included in the candidate set. The E-TFCs in the candidate set shall then be re-indexed in an ascending order and numbered from 0 to (Nmax -1), where Nmax is the number of E-TFC in the candidate set. From the candidate set the UE determines the largest block size that is permitted to transmit within the given constraints.
The UE shall select the modulation type associated with the determined E-TFC (note: if an E-TFC is supported by both QPSK and 16-QAM then 16-QAM modulation shall be used if its power requirement (PE-PUCH) is lower than the power requirement for QPSK, otherwise QPSK modulation shall be used).
Data allocation shall then be performed in accordance with the following:

-
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 largest block size determined for 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 largest block size determined for the Serving Grant;

-
The data allocation shall maximise the transmission of higher priority data;

-
The UE shall select the E-TFC, SF and modulation which minimises the power used (3.84/7.68 Mcps TDD only);

-
The UE shall select the E-TFC and modulation which minimises the power used (1.28 Mcps TDD only);
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 PDU.
In 1.28Mcps TDD, when Scheduling Information is triggered by timer per subclause 11.9.1.5, the E-TFC selection and data-allocation process shall assume that Scheduling Information has a priority higher than any other logical channel.

The E-TFC selection function shall provide this MAC-e PDU and transmission HARQ profile to the HARQ entity. The selected E-TFC is also provided (Note: for 1.28Mcps TDD, the signalled transport block size index, i.e. E-TFCI, is the index of the selected E-TFC in the candidate set.). The maximum number of HARQ transmissions and the power offset in this profile shall be set respectively to the maximum of both the Max Number of HARQ Transmissions and of the power offset of the HARQ profiles from all the MAC-d flows from which data is multiplexed into the transmission. For 1.28 Mcps TDD, the retransmission timer shall be set to the maximum of the retransmission timer value of the HARQ profiles that are permitted to be multiplexed into the transmission. Each HARQ process which is associated with a buffer holding a MAC-e PDU for potential retransmission shall maintain the HARQ profile and the number of re-transmissions that have occurred. For 1.28 Mcps TDD, the HARQ process shall also maintain the value of RTX_TIMER.
Further information on E-TFC selection is provided in Annex CA.
/*************************Skip to the 4th change***********************/
Annex CA (informative):
Pseudo-Code for E-TFC Selection (TDD)

The pseudo-code below describes one possible implementation of UE E-TFC Selection as described in subclause 11.9.1.4. It consists of three separate procedures which are normally executed Procedure 1, 2 and then 3:

Procedure 1:
1> Determine set B, the set of logical channels which consist of a) the highest priority logical channel which has data buffered for transmission b) the set of logical channels which have data buffered for transmission and which may be multiplexed with the highest priority channel. The detailed steps involved are as follows:

2> Determine whether or not a TTI is designated for scheduled or non scheduled transmission. 
2> Determine the set A of logical channels which have data buffered for transmission and which are consistent with the TTI designation (scheduled or non-scheduled). 

2> Determine X, the highest priority logical channel in set A.

2> Select the HARQ profile of the MAC-d flow, flow Y, to which logical channel X belongs. (Note: A logical channel can only belong to one MAC-d flow and can therefore only have one HARQ profile)
2> Determine set B, the set of logical channels which are in set A and which belong to flow Y or to a flow which may be multiplexed with flow Y

Procedure 2:
Procedure 2:

1>
Generate the largest block size that can be supported by the resources granted. The detailed steps involved are as follows: 

2>
Determine the sets of TFCs C1 (QPSK) and C2 (16-QAM) whose code rates fall within the allowed maximum and minimum (inclusive) coderates specified by RRC for the assigned number of time slots and the assigned channelisation code (the UE is not allowed to use more or less slots than are assigned nor to use a code associated with a lower spreading factor). For 1.28 Mcps TDD, the spreading factor can not be changed by the UE and the current value of ENI should be considered when choosing the allowed maximum and minimum code rates if a scheduled transmission is designated.
2>
Determine the subsets D1 and D2 of C1 and C2 respectively which require transmit power that is less than or equal to the power available taking into account of the power offset of the HARQ profile of flow y, Pe-base, Pathloss and beta values (see [18]) associated with TFCs for QPSK and 16QAM. 

2>
Determine k, the largest MAC-e PDU block size that can be supported, from the sets D1 and D2
2> If k belongs exclusively to set D1, select QPSK modulation.  If k belongs exclusively to set D2, select 16-QAM modulation.  If k appears in both sets D1 and D2, select 16-QAM modulation only if it offers a lower power requirement than QPSK, otherwise select QPSK modulation. 

1>
For 1.28Mcps TDD, determine two candidate sets E1 and E2, the subsets of D1 and D2 respectively, which include the largest 63 E-TFCs from the sets D1 and D2 respectively, in addition to the E-TFC dedicated for SI transmission. If the number of E-TFCs in set D1 or D2 is not greater than 63, all the E-TFCs in set D1 or D2 shall be included in the set E1 or E2.

/*************************End of change***********************/
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