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-------------------------------------- First Change ----------------------------------------------

9.2.6
Signaling of control information for TDD E-DCH

9.2.6.1
HARQ information

This control information is used in support of the uplink hybrid ARQ functionality.
-
ACK/NACK information:
Transmitted on the E-HICH in the serving E-DCH cell, the ACK/NACK information indicates the successful or unsuccessful decoding of the corresponding uplink transmission. If NACK is received then the UE may retransmit if appropriate physical resources are available, otherwise it must receive a further Grant before it can retransmit the MAC-e PDU. The length of the ACK/NACK field is 1 bit. 

-
RSN:
Transmitted on the E-UCCH, the RSN is used to convey the uplink HARQ transmission number. Because of the limitation in the field size, the maximum value that the RSN can represent is equal to 3.  Once the RSN reaches this value, the RSN shall alternate between the values of 2 and 3 for any subsequent consecutive retransmissions.  Thus, the RSN sequence follows the pattern 0,1,2,3,2,3,2,3,…(see subclause 11.9.1.1.2). The length of the RSN field is 2 bits.

-
HARQ Process Identifier
Transmitted on the E-UCCH, the HARQ process identifier is selected by the UE and identifies the HARQ process for which the MAC-e PDU is being transmitted/retransmitted. The length of the HARQ process identifier field is 3 bits. For TDD, the MSB of the HARQ Process Identifier is not transmitted by the physical layer but may be inferred by the Node-B according to the nature of the physical resources used (scheduled or unscheduled). HARQ processes associated with scheduled transmission utilise HARQ Process Identifiers 0 to 3.

9.2.6.2
DL Scheduling information
This control information is used by a Node-B in order to control its use of E-DCH system resources.

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-DCH traffic to reference power ratio (E-PUCH/Pe-base) 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.
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 header when the UE is granted resource and by the E-RUCCH when no resource has been granted. Scheduling Information consists of three components as defined in subclause 9.2.6.3.3 -

-
Buffer Information: This consists of:


-
Highest priority Logical Channel (HLID)


-
Total E-DCH Buffer Status (TEBS)


-
Highest priority Logical channel Buffer Status (HLBS)

-
UE Power Headroom (UPH): The UPH field indicates the ratio of the maximum UE transmission power and the calculated UE transmit power 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): 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.

The Scheduling Information message is represented in figure 9.2.6.3-1.
	SNPL

(5 bits)
	UPH

(5 bits)
	TEBS

(5 bits)
	HLBS

(4 bits)
	HLID

(4 bits)



Figure 9.2.6.3.-1: Scheduling Information format 

If Scheduling Information is sent via the E-RUCCH then the E-RNTI is also sent via the E-RUCCH, as shown by Figure 9.2.6.3-2:

	Scheduling Information (23 bits)
	E-RNTI (16 bits)


Figure 9.2.6.3-2: Format of information sent on E-RUCCH

9.2.6.4
Transport block size 

For 1.28 Mcps TDD, the normative description of the mapping between the E-TFC index and the corresponding transport block size is provided in Annex BC.

For 3.84 Mcps TDD, the normative description of the mapping between the E-TFC index and the corresponding transport block size is provided in Annex BA.

For 7.68 Mcps TDD, the normative description of the mapping between the E-TFC index and the corresponding transport block size is provided in Annex BB. 

9.2.6.4.1
3.84 Mcps TDD Transport Block Size

For 3.84 Mcps TDD, the mapping of transport block size L to signalled index ki = {0,1,…127} (see Annex BA.1) is given by the formula:


[image: image1.wmf]ë

û

i

n

k

k

L

+

´

=

r

60


In the above formula
[image: image2.wmf]127

1

128

=

r

, ki is the TBS index (0…127) and kn is an integer selected based upon the number of timeslots allocated (n).  Values for kn are tabulated in Table 9.2.6.4.1.

Table 9.2.6.4.1: kn tabulated as a function of the number of timeslots (n)

	n
	kn

	1
	0

	2
	18

	3
	28

	4
	36

	5
	42

	6
	46

	7
	50

	8
	54

	9
	57

	10
	60

	11
	62

	12
	65


9.2.6.4.2
7.68 Mcps TDD Transport Block Size

For 7.68 Mcps TDD, the mapping of transport block size L to signalled index ki = {0,1,…127} (see Annex BB.1) is given by the formula:
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In the above formula, 
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 ki is the TBS index (0…127) and kn is an integer selected based upon the number of timeslots allocated (n).  Values for kn are tabulated in Table 9.2.6.4.2.

Table 9.2.6.4.2: kn tabulated as a function of the number of timeslots (n)

	n
	kn

	1
	0

	2
	15

	3
	25

	4
	31

	5
	36

	6
	41

	7
	44

	8
	47

	9
	50

	10
	52

	11
	54

	12
	56


9.2.6.4.3
1.28 Mcps TDD Transport Block Size

For 1.28 Mcps TDD, the mapping of transport block size L to signalled index k = {0,1,…127} (see Annex BC.1) is given by the formula:
Table 9.2.6.4.3: formula used to calculate the Transport Block Size
	Category 1-2
	Category 3-5

	1 Timeslot 
	2 Timeslot 
	3 Timeslot
	1 Timeslot 
	2 Timeslot 
	3 Timeslot
	4&5 Timeslot 
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9.2.6.5
Timing Advance and Synchronisation (3.84/7.68 Mcps TDD only)
9.2.6.5.1
Unsynchronised Handover

In the case of unsynchronised handover (e.g. from FDD or from GERAN) and if no uplink DPCH is allocated the UE shall obtain timing advance in the new 3.84/7.68 Mcps TDD cell by transmission of Timing Advance Request on the E-RUCCH and by receiving Timing Advance Response on the E-AGCH.
9.2.6.5.2
Synchronisation

In the case that no uplink DPCH is allocated and after a period T-adv (configured by higher layers [7]) of no uplink transmission on the E-DCH or E-RUCCH and the UE has information to send on the E-DCH or HS-SICH, then the UE shall obtain timing advance and synchronisation by transmission of Timing Advance Request on the E-RUCCH and by receiving Timing Advance Response on the E-AGCH.
9.2.6.5.3
Timing Advance Request

Timing Advance Request is sent on the E-RUCCH using the general message format shown by Figure 9.2.6.3-1 and by having TEBS set to 0  
9.2.6.5.4
Timing Advance Response

Timing Advance Response is sent by the Node B on the E-AGCH in response to a Timing Advance Request and is indicated by Timeslot Resource Related Information (see Section 9.2.6.2.1) being set to 0. The value to be used for timing adjustment is carried by the Absolute Grant Value and Channelisation Code fields in the E-AGCH as shown by tables 9.2.6.5-1 and 9.2.6.5-2:

Table 9.2.6.5-1: 3.84 Mcps TDD
	Absolute Grant Value (most significant 3 bits of timing advance)
	Channelisation Code (least significant 5 bits of timing advance)

	0
	0
	X
	X
	X
	X
	X
	X
	X
	X


Table 9.2.6.5-2: 7.64 Mcps TDD

	Absolute Grant Value (most significant 3 bits of timing advance)
	Channelisation Code (least significant 6 bits of timing advance)

	0
	0
	X
	X
	X
	X
	X
	X
	X
	X
	X


On receipt of Timing Advance Response the UE shall adjust its transmissions based on the the received timing advance adjustment [18]. If Timing Advance Response is not received within a period T-RUCCH then the UE shall retransmit Timing Advance Request.
-------------------------------------End of Changes --------------------------------------------
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