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3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

ACK
Acknowledgement

ASC
Access Service Class

BCCH
Broadcast Control Channel

BCH
Broadcast Channel

CCTrCH
Coded Composite Transport Channel

CDMA
Code Division Multiple Access

CQI
Channel Quality Information

CRC
Cyclic Redundancy Check

DCA
Dynamic Channel Allocation

DL
Downlink

DPCH
Dedicated Physical Channel 

DTX
Discontinuous Transmission 

E-AGCH
E-DCH Absolute Grant Channel

ECSN
E-AGCH Cyclic Sequence Number

E-DCH
Enhanced Dedicated Channel

E-HICH
E-DCH Hybrid ARQ Indicator Channel
ENI                      E-UCCH Number Indicator

E-PUCH
E-DCH Physical Uplink Channel

E-RUCCH
E-DCH Random Access Uplink Control Channel

E-UCCH
E-DCH Uplink Control Channel

FACH
Forward Access Channel

FDD
Frequency Division Duplex

HS-DSCH 
High Speed Downlink Shared Channel

HS-PDSCH
High Speed Physical Downlink Shared Channel

HS-SCCH
Shared Control Channel for HS-DSCH

HS-SICH
Shared Information Channel for HS-DSCH 
IMB
Integrated Mobile Broadcast
ISCP
Interference Signal Code Power

MAC
Medium Access Control

MBMS
Multimedia Broadcast/Multicast Service

MBSFN
MBMS over a Single Frequency Network

MICH
MBMS Indicator Channel
MIMO                 Multiple Input Multiple Output
MS burst
MBSFN Special burst
MT burst
MBSFN Traffic burst
NACK
Negative Acknowledgement

NRT
Non-Real Time

P-CCPCH
Primary Common Control Physical Channel

PC
Power Control

PDSCH
Physical Downlink Shared Channel

PICH
Paging Indicator Channel 

PLCCH
Physical Layer Common Control Channel

PRACH
Physical Random Access Channel

PUSCH
Physical Uplink Shared Channel

RACH
Random Access Channel

RL
Radio Link

RRC
Radio Resource Control

RSCP
Received Signal Code Power

RT
Real Time

RU
Resource Unit

SBGP
Special Burst Generation Gap

SBP
Special Burst Period

SBSP
Special Burst Scheduling Period

S-CCPCH
Secondary Common Control Physical Channel

SCH
Synchronisation Channel

SCTD
 Space Code Transmit Diversity 

SFN
System Frame Number

SIR
Signal–to-Interference Ratio 

SNPL
Serving and Neighbour cell Pathloss

SSCH
Secondary Synchronisation Channel

STD
Selective Transmit Diversity

TA
Timing Advance

TDD
Time Division Duplex

TF
Transport Format

TFC
Transport Format Combination

TFCI
Transport Format Combination Indicator

TFCS
Transport Format Combination Set

TFRI
Transport Format Resource Indicator

TPC
Transmit Power Control

TSTD
Time Switched Transmit Diversity

TTI
Transmission Time Interval

TxAA
Transmit Adaptive Antennas

UE
User Equipment

UL
Uplink

UMTS
Universal Mobile Telecommunications System

UTRAN
UMTS Radio Access Network

VBR
Variable Bit Rate

---------------------------------------------------------- 2nd change -----------------------------------------------------------------

5.1.1.5
HS-SICH

If the UE is not configured in MIMO mode, the transmit power of the HS-SICH shall be set by the UE according to the procedures described below. In the case that an ACK is being transmitted on the HS-SICH, the UE shall apply a power offset to the transmit power of the entire HS-SICH. This power offset shall be signalled by higher layers.

On receipt of a TPC command in the HS-SCCH, the UE shall adjust the HS-SICH transmit power according to the power control step size specified by higher layers. An example of SIR based UL power control is given in annex A5.
i. However, for the first HS-SICH transmission following the first detected HS-SCCH transmission, the UE shall use open loop power control to set the HS-SICH transmit power for that transmission. In this case, the transmission power for HS-SICH is set by higher layers based on open loop power control as described in [15]
ii. When the transmission interval of HS-SICHs, which are in the same time slot, is less than a certain threshold，which is signalled by higher layers, UE shall adjust the transmit power according to received TPC command during HS-SICH transmission pause based on transmission power of last instance. If indicated by higher layers, UE should take into account the pathloss compensation by means of beacon channel estimation in addition to the TPC command when calculating HS-SICH transmit power.
iii. When the transmission interval of HS-SICHs, which are in the same time slot, is equal or larger than a certain threshold, for the next instance of HS-SICH, UE shall use open loop power control described above for the initial transmission.
If the UE is configured in MIMO mode, the transmit power of the HS-SICH shall be set by the UE according to the procedures described below.

The procedure for MIMO single stream transmission is the same as that the UE is not configured in MIMO mode.

For MIMO dual stream transmission, in the case that two ACKs are being transmitted on the HS-SICH, the UE shall apply a power offset to the transmit power of the entire HS-SICH. This power offset shall be signalled by higher layers.
On receipt of a TPC command in the HS-SCCH or HS-PDSCH, the UE shall adjust the HS-SICH transmit power according to the power control step size specified by higher layers. An example of SIR based UL power control is given in annex A5.
i. However, for the first HS-SICH transmission following the first detected HS-SCCH transmission, the UE shall use open loop power control to set the HS-SICH transmit power for that transmission. In the case of dual stream transmission, a delta is applied to the HS-SICH transmission power. The delta implies the required power offset of the HS-SICH transmission for the different number of the data streams under the limit of SIR target. This transmission power is set by higher layers based on open loop power control as described in [15]. 
ii. When the transmission interval of HS-SICHs, which are in the same time slot, is less than a certain threshold，which is signalled by higher layers, UE shall adjust the transmit power according to received TPC command during HS-SICH transmission pause based on transmission power of last instance. In the case of dual stream transmission, a delta is applied to the HS-SICH transmission power. If indicated by higher layers, UE should take into account the pathloss compensation by means of beacon channel estimation in addition to the TPC command when calculating HS-SICH transmit power.

iii. When the transmission interval of HS-SICHs, which are in the same time slot, is equal or larger than a certain threshold, for the next instance of HS-SICH, UE shall use open loop power control described above for the initial transmission.
---------------------------------------------------------- 3rd change -----------------------------------------------------------------

5.1.1.8 Standalone midamble channel
The transmit power for the standalone midamble channel shall be the same as that used for the associated HS-SICH in the same subframe. 
---------------------------------------------------------- 4th change -----------------------------------------------------------------

5.2.8
Standalone midamble channel
The transmit timing for the standalone midamble channel shall be taken from that of the last uplink transmission.
---------------------------------------------------------- 5th change -----------------------------------------------------------------

5.9
HS-DSCH Procedure in CELL_DCH state
5.9.1
Link Adaptation Procedure 

For HS-DSCH, the modulation scheme and effective code rate shall be selected by higher layers located within the Node B. This shall be achieved by appropriate selection of an HS-DSCH transport block size, modulation format and resources by higher layers. If the UE is configured in MIMO mode, higher layers may select the number of data streams, i.e. single or dual stream HS-DSCH transmission, and the transport block size, modulation format and resources for each stream. The Node B shall decide the number of data streams based on the uplink channel estimation and CQI reports from the UE. If UE supports multi-carrier HS-DSCH reception, higher layers may select multiple carriers to transfer data. Carriers selection may be based on CQI reports from the UE. If UE supports multi-carrier HS-DSCH transmission, UE shall report the CQI information of every carrier via HS-SICH.
The overall HS-DSCH link adaptation procedure consists of two parts:
Node B procedure:
1)
The Node B transmits HS-SCCH carrying a UE identity identifying the UE to which HS-DSCH TTI is to be granted. In case of HS-DSCH transmissions in consecutive TTIs to the same UE, the same HS-SCCH shall be used for associated signalling. If the UE is configured in MIMO mode, the Node B shall determine appropriate HS-SCCH type for single or dual stream HS-DSCH transmission. If UE supports multi-carrier HS-DSCH reception, above HS-SCCH detection procedure applied on each independent carriers. 
2)
The Node B transmits HS-DSCH to the UE using the grant indicated in the HS-SCCH. If UE supports multi-carrier HS-DSCH reception, the mapping relation between HS-SCCH and its associated HS-DSCH is set by higher layers.
3)
Upon receiving the HS-SICH from the respective UE, the status report (ACK/NACK and CQI) shall be passed to higher layers. If UE supports multi-carrier HS-DSCH reception, the mapping relation between HS-SICH and its associated HS-DSCH is set by higher layers.

UE procedure:
1)
When indicated by higher layers, the UE shall start monitoring all HS-SCCHs that are in its HS-SCCH set as signalled to it by higher layers. The information carried on the HS-SCCH is described in [8]. If UE supports multi-carrier HS-DSCH reception, the monitoring HS-SCCH set is signalled by higher layers.

2)
In the case that a HS-SCCH is identified to be correct by its CRC, the UE shall read the HS-PDSCHs indicated by the HS-SCCH. If the UE is configured in MIMO mode, UE may acquire HS-PDSCH resource allocation information of each stream according to the associated HS-SCCH. If UE supports multi-carrier HS-DSCH reception, UE may acquire HS-PDSCH resource allocation information of each carrier according to the associated HS-SCCHs, the mapping relation between every HS-SCCH and its associated HS-PDSCH is signalled by higher layers. In the case that a HS-SCCH is identified to be incorrect, the UE shall discard the data on the HS-SCCH and return to monitoring.

3)
After reading the HS-PDSCHs, the UE shall generate an ACK/NACK message and transmit this to the Node B in the associated HS-SICH, along with the most recently derived CQI. If the UE is configured in MIMO mode, the CQI and ACK/NACK of each stream are transferred via the associated HS-SICH.  If UE supports multi-carrier HS-DSCH reception, the CQI and ACK/NACK of every carrier are transferred via individual HS-SICH.
5.9.2
HS-DSCH Channel Quality Indication Procedure 
The channel quality indicator (CQI) provides the Node B with an estimate of the code rate that would have maximized the single-transmission throughput of the previous HS-DSCH transmission if decoded in isolation. The CQI report requires to be referenced to a given set of HS-PDSCH resources by the Node B, but note that the UE is not restricted to making measurements only on these reference resources when deriving a given CQI. The reference resources for a CQI report shall be a set of HS-PDSCH resources that were received by the UE in a single TTI, and contain a complete transport block. These resources will be known to the Node B from the relative timings of the HS-SICH carrying the CQI and previous HS-DSCH transmissions to the UE.

The CQI consists of two fields; a Recommended Transport Block Size (RTBS) and a Recommended Modulation Format (RMF). The UE shall use the same mapping table for these fields as is being used for the time slot information and modulation scheme information fields respectively of the HS-SCCH [18]. If the UE is configured in MIMO mode, the HS-SICH shall consists of the CQI reports of each stream, i.e. the RTBS and RMF of each stream.
The reporting procedure is as follows:

1.
The UE receives a message on an HS-SCCH telling it which resources have been allocated to it for the next associated HS-DSCH transmission.

2.
The UE reads the associated HS-DSCH transmission, and makes the necessary measurements to derive a CQI that it estimates would have given it the highest single-transmission throughput for the allocated resources whilst achieving a BLER of no more than 10 %. If the UE is configured in MIMO mode, the CQI would have given the highest single-transmission throughput for each stream respectively in the allocated resources whilst achieving BLER of each stream of no more than 10%.
BLER, in this context, is defined as the probability that a transport block transmitted using the RTBS and RMF is received in error if decoded in isolation. For the purposes of this calculation, it shall be assumed that the transport block that would be transmitted with these parameters would use redundancy version parameters s = 1 and r = 0. Note that, by this definition, a UE shall never report a CQI that corresponds to a code rate greater than unity.

Using this definition of BLER, single-transmission throughput shall be defined as follows :

single-transmission throughput = (1 – BLER) ( RTBS
If the UE is configured in MIMO mode, the single-transmission throughput shall be defined as the sum of each stream throughput.
3.  The CQI report derived from a given HS-DSCH transmission shall be reported to the Node B in the next HS-SICH available to the UE following that HS-DSCH transmission, unless that HS-SICH immediately follows the last allocated HS-DSCH timeslot, in which case the subsequent available HS-SICH shall be used by the UE. This HS-SICH may not necessarily be the same HS-SICH that carries the ACK/NACK information for that HS-DSCH transmission. The UE shall always transmit the most recently derived CQI in any given HS-SICH, which may mean that some CQI reports are discarded without being transmitted to the Node B.

---------------------------------------------------------- 6th change -----------------------------------------------------------------

5.12
MIMO operation of HS-DSCH

5.12.1
General procedure
This section applies only when a UE is configured in MIMO mode.

The general transmitter structure to support MIMO operation of HS-PDSCH transmission is shown in figure 11A. Channel coding, interleaving and spreading are done the same as in non-MIMO mode. The Node B scheduler can decide to transmit one or two transport blocks to a UE in one TTI. The spread complex valued signals are fed to both TX antenna branches, and weighted with precoding weights. 

If the UTRAN schedules a single transport block to a UE in one TTI, it uses EBB (Eigenvector Based Beam-forming) or antenna selection for transmission of that transport block on the HS-PDSCH sub-frame. If the UTRAN schedules two transport blocks to a UE in one TTI, it uses two orthogonal precoding vectors to transmit the two transport blocks. The precoding vectors are generated by SVD (Singular Value Decomposition) of the channel matrix or grouped beam-forming to form the two beams. The PARC with two transmit antennas can be viewed as a special case, where the stream per antenna is transmitted independently.   
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Figure 11A: The generic downlink transmitter structure to support MIMO operation for HS-PDSCH transmission.

The Node B estimates the uplink channels seen from each antenna by uplink physical channels or midamble standalone channel. The Node B scheduler decides whether to schedule one or two transport blocks to a UE in one TTI and what transport block size(s) and modulation scheme(s) to use for each of them. The Node B determines the precoding vectors applied on the HS-PDSCH sub-frame and forms the beams to the UE. The associated HS-SCCH type for single or dual stream HS-DSCH transmission is signaled to the UE. The UE transmits the CQI report and ACK/NACK of each stream to the Node B via the associated HS-SICH.
5.12.2
Identification of MIMO dual stream

When the UE is configured in MIMO mode and the dual stream transmission is adopted, the two streams are called  stream1 and stream2 respectively. According to the special default midamble allocation scheme, the Node B shall allocate the pattern1 to stream1, and the pattern2 to stream2. The UE identifies and detects two transport blocks in one TTI according to the different patterns.
5.12.3   UE antennas Time Switched Transmission

When the UE is configured in MIMO mode, uplink time switched transmission at the UE with two antennas for uplink physical channels, i.e. HS-SICH, E-PUCH, DPCH and standalone midamble channel if configured by higher layers, is used for uplink channel estimation.
The UE switches the two antennas to transmit the uplink physical channels HS-SICH, E-PUCH, and DPCH and standalone midamble channel among the uplink timeslots which may belong to one TTI or multiple TTIs allocated by UTRAN. The downlink signaling HCSN and ECSN are used to guarantee the identification of the two UE antennas and the exact update of the two channel estimation vectors at Node B. Note that time switched transmission is not applied to the random access uplink physical channel.
If the standalone midamble channel is not configured, the UE antennas time switched transmission procedures for uplink physical channels are described below.  
If the allocated resource for the UE includes multiple uplink timeslots in one TTI, the UE shall transmit the uplink physical channels in every timeslot by using the antenna selected according to the received downlink signaling value and the predefined relationship between UE and Node B. The details are as follows:
· If there is an HS-SICH in this TTI, the Node B implicitly informs the UE by HCSN on HS-SCCH which antenna shall be used to transmit HS-SICH. The UE shall use the antenna indicated by the parity of HCSN decimal value to transmit HS-SICH. Based on the reference antenna carrying HS-SICH, the UE switches the transmit antennas in turn for the consequent uplink transmission in this TTI;

· Else if there is no HS-SICH but scheduled E-PUCH in this TTI, the Node B implicitly informs UE by ECSN on E-AGCH which antenna shall be used to transmit the first timeslot of E-PUCH. UE shall use the antenna indicated by the parity of ECSN decimal value to transmit first timeslot of E-PUCH. And based on the reference antenna carrying the first timeslot of E-PUCH, the UE switches the transmit antennas in turn for the consequent uplink transmission in this TTI;

· Else, the UE shall take the antenna used to transmit the uplink channel in the first timeslot of this TTI as reference and switch the transmit antennas in turn in the consequent uplink timeslots in this TTI. The reference antenna is the other antenna different from the one used last time for this transmission type which may be non-scheduled transmission, semi-persistent transmission and RDI E-PUCH transmission. 
Else, the allocated resource for the UE just include one uplink timeslot in one TTI, the UE shall select the antenna according to the different uplink channel.
· If there is an HS-SICH in this uplink timeslot, the UE shall select the antenna indicated by the parity of HCSN decimal value on the associated HS-SCCH;

· Else if there is no HS-SICH but scheduled E-PUCH in this uplink timeslot, the UE shall select the antenna indicated by the parity of ECSN decimal value on E-AGCH;

· Else, the UE shall select the other antenna different from the one used last time for this transmission type which may be non-scheduled transmission, semi-persistent transmission and RDI E-PUCH transmission.
If the standalone midamble channel is configured, the UE antennas time switched transmission procedures for uplink physical channels are described below.

If the UE needs to transmit an HS-SICH, the UE shall use a different antenna from the one used for HS-SICH to transmit the associated standalone midamble channel in the other uplink timeslot of the same subframe configured by higher layers. 
If there is other uplink physical channel(s) besides HS-SICH in subframe for the UE to transmit, the standalone midamble channel shall be omitted. 

---------------------------------------------------------- 7th change -----------------------------------------------------------------

A.5
Example Implementation of Closed Loop Uplink HS-SICH Power Control in Node B for 1.28Mcps TDD

If the UE is not configured in MIMO mode, uplink power control is based on a quality target and a power offset, set by higher layers. An example implementation for a Node B TPC calculation algorithm is SIR based (HS-SICH SIR Target). In this algorithm, if an ACK is decoded from HS-SICH, the Node B shall adjust the measured value of HS-SICH with a power offset. When the (adjusted) measured value is higher than the target SIR value, TPC command = "down". When the (adjusted) measurement is lower than or equal to the target SIR, TPC command = "up"
If the UE is configured in MIMO mode, uplink power control is based on a quality target and a power offset, set by higher layers. An example implementation for a Node B TPC calculation algorithm is SIR based (HS-SICH SIR Target). In this algorithm, if an ACK is decoded from HS-SICH for single stream transmission or two ACKs are decoded from HS-SICH for dual stream transmission, the Node B shall adjust the measured value of HS-SICH with a power offset. When the (adjusted) measured value is higher than the target SIR value, TPC command = "down". When the (adjusted) measurement is lower than or equal to the target SIR, TPC command = "up".
-----------------------------------------------------------End of change ------------------------------------------------------------
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