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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 on either of Activated Uplink Frequencies, an UL MAC Control Information (MCI) will be included at the end of the MAC-i PDU on that frequency. A MAC-i PDU can only carry 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 9.1.5.4ba: MAC-i PDU (MCI 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 9.1.5-4ca: 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 modification>
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 or Secondary 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.

	DATA

(10 bits)
	MTYPE

(4 bits)
	Reserved

'1111'
(4 bits)


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.
Table 9.2.5.3a-2: Message Type (MTYPE) format
	MTYPE
	Bit 0
(MSB)
	Bit 1
	Bit 2
	Bit 3
(LSB)

	Filtered UPH Report
	0
	0
	0
	0

	Ready to Switch
	0
	0
	0
	1


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.1.1-1 where for each field, the LSB is the rightmost bit in the figure and the MSB is the leftmost bit.
	UPH

(5 bits)
	Reserved

'00000'
(5 bits)
	MTYPE

'0000'
(4 bits)
	Reserved

'1111'
(4 bits)


Figure 9.2.5.3a.1.1-1: UL MAC Control information format for Filtered UPH Report

<Next modification>
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 on either of Activated Uplink Frequencies and the following equation is fulfilled for a time period indicated by the parameter Time-to-trigger on that frequency:
F n ≤ T1 - H1/2 

-
if the current TTI length is E-DCH 10ms TTI on either Activated Uplink Frequencies, or the current TTI length is E-DCH 2ms TTI on the Primary Frequency 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 on that frequency:
F n ≥T2 – H2/2 

The variables in above formulas are defined as follows:

Fn is the filtered UPH value on that frequency (as specified in subclause 11.10)

T1 is the reporting range constant for 2ms to 10ms switching (parameter UE Power Headroom threshold1)
T2 is the reporting range constant for 10ms to 2ms switching (parameter UE Power Headroom 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 modification>
11.10
Filtered UE power headroom (FDD)

If the parameter "Filter coefficient" is received the UE shall, depending on the measurement quantity (see Table 11.10.1), apply filtering of the measurements for UE power headroom on each of the Activated Uplink Frequencie according to the formula below. This filtering shall be performed by the UE before UE event evaluation.

The filtering shall be performed according to the following formula.
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The variables in the formula are defined as follows:

Fn is the updated filtered measurement result

Fn-1 is the old filtered measurement result

Mn is the latest received measurement result from physical layer measurements, the unit used for Mn is the same unit as the reported unit in the unit used in the event evaluation.

a = 1/2(k/2), where k is the parameter received in the parameter "Filter coefficient".

In order to initialise the averaging filter, F0 is set to M1 when the first measurement result from the physical layer measurement is received.

The physical layer measurement results are sampled once every measurement period. The measurement period and the accuracy for a certain measurement is defined in [12].

Table 11.10-1 lists for all measurement quantities and reporting quantities if L2-filtering is applicable or not and used L2-filtering type for each measurement quantity. 

Table 11.10-1: L2 filtering applicable for each measurement quantity and reporting quantity

	Measurement- / Reporting quantity
	L2-filtering applicable
	Linear or logarithmic filtering
	Comment

	Filtered UE power headroom
	Yes
	Log
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