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------------------------------------ 1st Change ----------------------------------
4.1.2.7
HS-DSCH – High Speed Downlink Shared Channel

The High Speed Downlink Shared Channel (HS-DSCH) is a downlink transport channel shared by several UEs. The HS-DSCH is associated with one or several Shared Control Channels (HS-SCCH). The HS-DSCH is transmitted over the entire cell or over only part of the cell using e.g. beam-forming antennas.
For 1.28Mcps TDD, in a multi-frequency HS-DSCH cell, the HS-DSCH may be transmitted to a UE on one or more carriers in a TTI. The term ‘multi-carrier HS-DSCH reception’ refers to the HS-DSCH reception on multiple carriers in a TTI for a UE.
------------------------------------ 2st Change -----------------------------------
5A
Physical channels for the 1.28 Mcps option

All physical channels take three-layer structure with respect to timeslots, radio frames and system frame numbering (SFN), see [14]. Depending on the resource allocation, the configuration of radio frames or timeslots becomes different. All physical channels need guard symbols in every timeslot. The time slots are used in the sense of a TDMA component to separate different user signals in the time and the code domain. The physical channel signal format for 1.28Mcps TDD is presented in figure 18A.

A physical channel in TDD is a burst, which is transmitted in a particular timeslot within allocated Radio Frames. The allocation can be continuous, i.e. the time slot in every frame is allocated to the physical channel or discontinuous, i.e. the time slot in a subset of all frames is allocated only. A burst is the combination of a data part, a midamble and a guard period. The duration of a burst is one time slot. Several bursts can be transmitted at the same time from one transmitter. In this case, the data part must use different OVSF channelisation codes, but the same scrambling code. The midamble part has to use the same basic midamble code, but can use different midambles. In a multi-frequency cell the midamble parts in different carrier shall also have to use the same basic midamble code, but can use different midambles. Note when in MBSFN operation, a midamble is not necessarily cell-specific. 
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Figure 18A: Physical channel signal format for 1.28Mcps TDD option

The data part of the burst is spread with a combination of channelisation code and scrambling code. The channelisation code is a OVSF code, that can have a spreading factor of 1, 2, 4, 8, or 16. The data rate of the physical channel is depending on the used spreading factor of the used OVSF code.

So a physical channel is defined by frequency, timeslot, channelisation code, burst type and Radio Frame allocation The scrambling code and the basic midamble code are broadcast and may be constant within a cell. When a physical channel is established, a start frame is given. The physical channels can either be of infinite duration, or a duration for the allocation can be defined.

5A.1
Frame structure

The TDMA frame has a duration of 10 ms and is divided into 2 sub-frames of 5ms. The frame structure for each sub-frame in the 10ms frame length is the same. 
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Figure 18B: Structure of the sub-frame for 1.28Mcps TDD option





Time slot#n (n from 0 to 6): the nth traffic time slot, 864 chips duration;





DwPTS: downlink pilot time slot, 96 chips duration;





UpPTS: uplink pilot time slot, 160 chips duration;





GP: main guard period for TDD operation, 96 chips duration;

In Figure 18B, the total number of traffic time slots for uplink and downlink is 7, and the length for each traffic time slot is 864 chips duration. Among the 7 traffic time slots, time slot#0 is always allocated as downlink while time slot#1 is always allocated as uplink. The time slots for the uplink and the downlink are separated by switching points. Between the downlink time slots and uplink time slots, the special period is the switching point to separate the uplink and downlink. In each sub-frame of 5ms for 1.28Mcps option, there are two switching points (uplink to downlink and vice versa).

Using the above frame structure, the 1.28Mcps TDD option can operate on both symmetric and asymmetric mode by properly configuring the number of downlink and uplink time slots. In any configuration at least one time slot (time slot#0) has to be allocated for the downlink and at least one time slot has to be allocated for the uplink (time slot#1).
In case of entire carrier dedicated to MBSFN, no uplink timeslot is used, and DwPTS and UpPTS are not transmitted.
In a multi-frequency cell the traffic time slots allocated for uplink and downlink pair(s) for one UE should be on the same carrier.
Examples for symmetric and asymmetric UL/DL allocations are given in figure 18C.
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Figure 18C: 1.28Mcps TDD sub-frame structure examples1
Note 1: In a multi-frequency cell, it is suggested the switching point configuration on secondary frequencies to be the same as that on primary frequency.
------------------------------------ 3st Change -----------------------------------
5A.3
Common physical channels

5A.3.1
Primary common control physical channel (P-CCPCH)

The BCH as described in section 4.1.2 ‘Common Transport Channels’ is mapped onto the Primary Common Control Physical Channels (P-CCPCH1 and P-CCPCH2). The position (time slot / code) of the P-CCPCHs is fixed in the 1.28Mcps TDD. The P-CCPCHs are mapped onto the first two code channels of timeslot#0 with spreading factor of 16. The P-CCPCH is always transmitted with an antenna pattern configuration that provides whole cell coverage.
In a multi-frequency cell the carrier which transmits P-CCPCH is called the primary frequency and the others are called secondary frequencies. A multi-frequency cell has only one primary frequency.
5A.3.1.1
P-CCPCH Spreading

The P-CCPCH uses fixed spreading with a spreading factor SF = 16. The P-CCPCH1 and P-CCPCH2 always use channelisation code [image: image6.wmf])
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5A.3.1.2
P-CCPCH Burst Format

The burst format as described in section 5A.2.2 is used for the P-CCPCH. No TFCI is applied for the P-CCPCH.

5A.3.1.3
P-CCPCH Training sequences

The training sequences, i.e. midambles, as described in subclause 5A.2.3 are used for the P-CCPCH.

5A.3.2
Secondary common control physical channel (S-CCPCH)

PCH and FACH as described in subclause 4.1.2 are mapped onto one or more secondary common control physical channels (S-CCPCH). In this way the capacity of PCH and FACH can be adapted to the different requirements. The time slot and codes used for the S-CCPCH are broadcast on the BCH.
In a multi-frequency cell S-CCPCH shall be transmitted only on the primary frequency.
5A.3.2.1
S-CCPCH Spreading

Except for physical channels in MBSFN time slot, the S-CCPCH uses fixed spreading with a spreading factor SF = 16. as described in subclause 5A.2.1. And the S-CCPCH in MBSFN time slot may use spreading with spreading factor SF =1,2 or 16.
Note: SF=2 is only used on dedicated MBSFN frequency.
5A.3.2.2
S-CCPCH Burst Format

The burst format as described in section 5A.2.2 is used for the S-CCPCH. TFCI may be applied for S-CCPCHs.

5A.3.2.3
S-CCPCH Training sequences

The training sequences, i.e. midambles, as described in the subclause 5A.2.3 are also used for the S-CCPCH.

5A.3.3
Fast Physical Access CHannel (FPACH)

The Fast Physical Access CHannel (FPACH) is used by the Node B to carry, in a single burst, the acknowledgement of a detected signature with timing and power level adjustment indication to a user equipment. FPACH makes use of one code with spreading factor 16, so that its burst is composed by 44 symbols. The spreading code, training sequence and time slot position are configured by the network and signalled on the BCH.
In a multi-frequency cell the FPACH is transmitted on the primary frequency. The FPACH may also be also transmitted on the secondary frequency in case of handover.
5A.3.3.1
FPACH burst

The FPACH burst contains 32 information bits. Table 8J reports the content description of the FPACH information bits and their priority order:

Table 8J:
FPACH information bits description
	Information field
	Length (in bits)

	Signature Reference Number
	3 (MSB)

	Relative Sub-Frame Number
	2

	Received starting position of the UpPCH (UpPCHPOS)
	11

	Transmit Power Level Command for RACH message
	7

	Reserved bits

(default value: 0)
	9 (LSB)


The use and generation of the information fields is explained in [9].

5A.3.3.1.1
Signature Reference Number

The reported number corresponds to the numbering principle for the cell signatures as described in [8].

The Signature Reference Number value range is 0 – 7 coded in 3 bits such that: 


bit sequence(0 0 0) corresponds to the first signature of the cell; …; bit sequence (1 1 1) corresponds to the 8th signature of the cell.

5A.3.3.1.2
Relative Sub-Frame Number

The Relative Sub-Frame Number value range is 0 – 3 coded such that:


bit sequence (0 0) indicates one sub-frame difference; …; bit sequence (1 1) indicates 4 sub-frame difference.

5A.3.3.1.3
Received starting position of the UpPCH (UpPCHPOS)

The size of UpPCHPOS is extended to be 13bits and the received starting position of the UpPCH value range is 0 – 8191 coded such that:


The 11 least significant bits (LSB) of UpPCHPOS are transmitted in the Received starting position of the UpPCH information field and the 2 most significant bits (MSB) of UpPCHPOS are transmitted in the first 2bits of the Reserve bits information field. Bit sequence (0 0 … 0 0 0) indicates the received starting position zero chip; …; bit sequence (1 1 … 1 1 1) indicates the received starting position 8191*1/8 chip.

5A.3.3.1.4
Transmit Power Level Command for the RACH message

The transmit power level command is transmitted in 7 bits. 

5A.3.3.2
FPACH Spreading

The FPACH uses only spreading factor SF=16 as described in subclause 5A.3.3. The set of admissible spreading codes for use on the FPACH is broadcast on the BCH.

5A.3.3.3
FPACH Burst Format

The burst format as described in section 5A.2.2 is used for the FPACH.

5A.3.3.4
FPACH Training sequences

The training sequences, i.e. midambles, as described in subclause 5A.2.3 are used for FPACH.

5A.3.3.5
FPACH timeslot formats

The FPACH uses slot format #0 of the DL time slot formats given in subclause 5A.2.2.4.1.1.

5A.3.4
The physical random access channel (PRACH)

The RACH as described in subclause 4.1.2 is mapped onto one or more uplink physical random access channels (PRACH). In such a way the capacity of RACH can be flexibly scaled depending on the operators need.
In a multi-frequency cell the PRACH shall be transmitted only on the primary frequency.
5A.3.4.1
PRACH Spreading

The uplink PRACH uses either spreading factor SF=16, SF=8 or SF=4 as described in subclause 5A.2.1. The set of admissible spreading codes for use on the PRACH and the associated spreading factors are broadcast on the BCH (within the RACH configuration parameters on the BCH).

5A.3.4.2
PRACH Burst Format

The burst format as described in section 5A.2.2 is used for the PRACH.

5A.3.4.3
PRACH Training sequences

The training sequences, i.e. midambles, of different users active in the same time slot are time shifted versions of a single periodic basic code. The basic midamble codes as described in subclause 5A.2.3 are used for PRACH.

5A.3.4.4
PRACH timeslot formats

The PRACH uses the following time slot formats taken from the uplink timeslot formats described in sub-clause 5A.2.2.4.1.2:
	Spreading Factor
	Slot Format

#

	16
	0

	8
	10

	4
	25


5A.3.4.5
Association between Training Sequences and Channelisation Codes

The association between training sequences and channelisation codes of PRACH in the 1.28McpsTDD is same as that of the DPCH.

5A.3.5
The synchronisation channels (DwPCH, UpPCH)

There are two dedicated physical synchronisation channels —DwPCH and UpPCH in each 5ms sub-frame of the 1.28Mcps TDD. The DwPCH is used for the down link synchronisation and the UpPCH is used for the uplink synchronisation.

The position and the contents of the DwPCH are equal to the DwPTS as described in the subclause 5A.1., while the position and the contents of the UpPCH are equal to the UpPTS or other uplink access position indicated by the higher layers.

The DwPCH is transmitted at each sub-frame with an antenna pattern configuration which provides whole cell coverage. Furthermore it is transmitted with a constant power level which is signalled by higher layers.
In a multi-frequency cell the DwPCH shall be transimitted only on the primary frequency. The UpPCH is transmitted on the primary frequency. The UpPCH may also be transmitted on the secondary frequencies in case of handover.
The burst structure of the DwPCH ( DwPTS) is described in the figure 18I.
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Figure 18I: burst structure of the DwPCH ( DwPTS)

Note:
'GP' for 'Guard Period'

The burst structure of the UpPCH ( UpPTS) is described in the figure 18J.
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Figure 18J: burst structure of the UpPCH ( UpPTS)

The SYNC-DL code in DwPCH and the SYNC-UL code in UpPCH are not spreaded. The details about the SYNC-DL and SYNC-UL code are described in the corresponding subclause and annex in [8].

5A.3.6
Physical Uplink Shared Channel (PUSCH)

For Physical Uplink Shared Channel (PUSCH) the burst structure of DPCH as described in subclause 5A.2 and the training sequences as described in subclause 5A.2.3 shall be used. PUSCH provides the possibility for transmission of TFCI, SS, and TPC in uplink.

The PUSCH is common with 3.84 Mcps TDD with respect to Spreading and UE selection, cf. [5.3.5 Physical Uplink Shared Channel (PUSCH)].

5A.3.7
Physical Downlink Shared Channel (PDSCH)

For Physical Downlink Shared Channel (PDSCH) the burst structure of DPCH as described in subclause 5A.2 and the training sequences as described in subclause 5A.2.3 shall be used. PDSCH provides the possibility for transmission of TFCI, SS, and TPC in downlink.

The PDSCH is common with 3.84 Mcps TDD with respect to Spreading and UE selection, cf. [5.3.6 Physical Downlink Shared Channel (PDSCH)].

5A.3.8
The Page Indicator Channel (PICH)

The Paging Indicator Channel (PICH) is a physical channel used to carry the paging indicators.
In a multi-frequency cell the PICH shall be transmitted only on the primary frequency.
5A.3.8.1
Mapping of Paging Indicators to the PICH bits

Figure 18K depicts the structure of a PICH transmission and the numbering of the bits within the bursts. The burst type as described in [5A.2.2 ‘Burst Format’] is used for the PICH. NPIB bits are used to carry the paging indicators, where NPIB=352.
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Figure 18K: Transmission and numbering of paging indicator 
carrying bits in the PICH bursts
Each paging indicator Pq (where Pq, q = 0, ..., NPI-1, Pq ( {0, 1}) in one radio frame is mapped to the bits {s2LPI*q+1,...,s2LPI*(q+1)} in subframe #1 or subframe #2.

The setting of the paging indicators and the corresponding PICH bits is described in [7].
NPI paging indicators of length LPI=2, LPI=4 or LPI=8 symbols are transmitted in each radio frame that contains the PICH. The number of paging indicators NPI per radio frame is given by the paging indicator length, which signalled by higher layers. In table 8K this number is shown for the different possibilities of paging indicator lengths.
Table 8K: Number NPI of paging indicators per radio frame for 
different paging indicator lengths LPI
	
	LPI=2
	LPI=4
	LPI=8

	NPI per radio frame
	88
	44
	22


5A.3.8.2
Structure of the PICH over multiple radio frames

The structure of the PICH over multiple radio frames is common with 3.84 Mcps TDD, cf. [5.3.7.2 Structure of the PICH over multiple radio frames]

5A.3.9
High Speed Physical Downlink Shared Channel (HS-PDSCH)

The HS-DSCH as described in subclause 4.1.2 is mapped onto one or more high speed physical downlink shared channels (HS-PDSCH). In a multi-frequency HS-DSCH cell, HS-PDSCHs may be transmitted on one or more carriers in a TTI to a UE and the carriers allocated to the UE shall be on contiguous frequencies. For UE not supporting multi-carrier HS-DSCH reception, the HS-PDSCHs shall be allocated on a same carrier as the one on which the associated DPCH is allocated.
5A.3.9.1
HS-PDSCH Spreading

Spreading of the HS-PDSCH is common with 3.84 Mcps TDD, cf. [5.3.9.1HS-PDSCH Spreading]

5A.3.9.2
HS-PDSCH Burst Format

The burst format as described in section 5A.2.2 shall be used for the HS-PDSCH.

5A.3.9.3
HS-PDSCH Training Sequences

The training sequences as described in subclause 5A.2.3 are used for the HS-PDSCH.

5A.3.9.4
UE Selection

UE selection is common with 3.84 Mcps TDD, cf. [5.3.9.4 UE selection].

5A.3.9.5
HS-PDSCH timeslot formats

An HS-PDSCH may use QPSK or 16QAM modulation symbols. The time slot formats are shown in table 8KA.

Table 8KA: Time slot formats for the HS-PDSCH

	Slot Format

#
	SF
	Midamble length (chips)
	NTFCI code word (bits)
	NSS & NTPC

(bits)
	Bits/slot
	NData/Slot (bits)
	Ndata/data field(1) (bits)
	Ndata/data field(2) (bits)

	0 (QPSK)
	16
	144
	0
	0 & 0
	88
	88
	44
	44

	1 (16QAM)
	16
	144
	0
	0 & 0
	176
	176
	88
	88

	2 (QPSK)
	1
	144
	0
	0 & 0
	1408
	1408
	704
	704

	3 (16QAM)
	1
	144
	0
	0 & 0
	2816
	2816
	1408
	1408


5A.3.10
Shared Control Channel for HS-DSCH (HS-SCCH)

The HS-SCCH is a DL physical channel that carries higher layer control information for HS-DSCH. The physical layer will process this information according to [7] and will transmit the resulting bits on the HS-SCCH the structure of which is described below.
The information on the HS-SCCH is carried by two separate physical channels (HS-SCCH1 and HS-SCCH2). The term HS-SCCH refers to the ensemble of these physical channels.
In case of multi-carrier HS-DSCH reception, the HS-DSCH transmission on each allocated carrier is associated with its respective HS-SCCHs. The HS-SCCHs and HS-SICHs controlling the same HS-DSCH transmission on a carrier for the same UE shall be allocated on a same carrier.
5A.3.10.1
HS-SCCH Spreading

Spreading of the HS-SCCH is common with 3.84 Mcps TDD, cf. [5.3.10.1 HS-SCCH Spreading].

5A.3.10.2
HS-SCCH Burst Format

The burst format as described in section 5A.2.2 shall be used for the HS-SCCH.

5A.3.10.3
HS-SCCH Training Sequences

The training sequences as described in subclause 5A.2.3 are used for the HS-SCCH.

5A.3.10.4
HS-SCCH timeslot formats

HS-SCCH1 shall use time slot format #5 and HS-SCCH2 shall use time slot format #0 from table 8F, see section 5A.2.2.4.1.1, i.e. HS-SCCH shall carry TPC and SS but no TFCI.

5A.3.11
Shared Information Channel for HS-DSCH (HS-SICH)

The HS-SICH is a UL physical channel that carries higher layer control information and the Channel Quality Indicator CQI for HS-DSCH. The physical layer will process this information according to [7] and will transmit the resulting bits on the HS-SICH the structure of which is described below.
In case of multi-carrier HS-DSCH reception, the HS-DSCH transmission on each allocated carrier is related to its respective HS-SICHs. The HS-SCCHs and HS-SICHs controlling the same HS-DSCH transmission on a carrier for the same UE shall be allocated on a same carrier.
5A.3.11.1
HS-SICH Spreading

Spreading of the HS-SICH is common with 3.84 Mcps TDD, cf. [5.3.11.1 HS-SICH Spreading].

5A.3.11.2
HS-SICH Burst Format

The burst format as described in section 5A.2.2 shall be used for the HS-SICH.

5A.3.11.3
HS-SICH Training Sequences

The training sequences as described in subclause 5A.2.3 are used for the HS-SICH.

5A.3.11.4
HS-SICH timeslot formats

The HS-SICH shall use time slot format #5 from table 8G, see section 5A.2.2.4.1.2, i.e., it shall carry TPC and SS but no TFCI.

------------------------------------ 4st Change -----------------------------------
5A.5
Beacon characteristics of physical channels

For the purpose of measurements, common physical channels that are allocated to particular locations (time slot, code) shall have particular physical characteristics, called beacon characteristics. Physical channels with beacon characteristics are called beacon channels. The location of the beacon channels is called beacon location. The beacon channels shall provide the beacon function, i.e. a reference power level at the beacon location, regularly existing in each subframe. Thus, beacon channels must be present in each subframe.

5A.5.1
Location of beacon channels

The beacon location is described as follows :

The beacon function shall be provided by the physical channels that are allocated to channelisation code [image: image11.wmf])
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in Timeslot#0.

Note that by this definition the P-CCPCH always has beacon characteristics. In a multi-frequency cell beacon channels are always transmitted on the primary frequency.
5A.5.2
Physical characteristics of the beacon function

The beacon channels shall have the following physical characteristics. 

They:

-
are transmitted with reference power;

-
are transmitted without beamforming;

-
use midamble m(1) and m(2) exclusively in this time slot

The reference power corresponds to the sum of the power allocated to both midambles m(1) and m(2). Two possibilities exist:

-
If SCTD antenna diversity is not applied to beacon channels, all the reference power of any beacon channel is allocated to m(1).

-
If SCTD antenna diversity is applied to beacon channels, for any beacon channel midambles m(1) and m(2) are each allocated half of the reference power.

------------------------------------ 5st Change -----------------------------------
7.2.7
The High Speed Downlink Shared Channel (HS-DSCH)

The high speed downlink shared channel is mapped on one or several HS-PDSCH, see subclause 5A.3.9.

7.2.7.1
HS-DSCH/HS-SCCH Association and Timing

The HS-DSCH is always associated with one DL DPCH and a number of High Speed Shared Control Channels (HS-SCCH). In a multi-frequency HS-DSCH cell, HS-DSCH may be mapped on HS-PDSCHs on one or more carrier for UE supporting multi-carrier HS-DSCH recepetion configured by higher layers. HS-DSCH transmission on each carrier is associated with a HS-SCCH subset and the number of HS-SCCHs in one HS-SCCH subset can range from a minimum of one HS-SCCH (M=1) to a maximum of four HS-SCCH (M=4). All the HS-SCCH subsets for one UE constitute a HS-SCCH set. For UE not supporting multi-carrier HS-DSCH recepetion, only one HS-SCCH subset is allocated by higher layers. All relevant Layer 1 control information is transmitted in the associated HS-SCCH i.e. the HS-PDSCH does not carry any Layer 1 control information.

The HS-DSCH related time slot information that is carried on the HS-SCCH refers to the next valid HS-PDSCH allocation, which is given by the following limitation: There shall be an offset of nHS-SCCH ( 3 time slots between the HS-SCCH carrying the HS-DSCH related information and the first indicated HS-PDSCH (in time) for a given UE. DwPTS and UpPTS shall not be taken into account in this limitation. The HS-DSCH related time slot information shall not refer to two subsequent sub-frames but shall always refer to either the same or the following sub-frame, as illustrated in figure 24. Note that the figure only shows the HS-SCCH that carries the HS-DSCH related information for the given UE and that DwPTS and UpPTS are not considered in this figure. In case of multi-carrier HS-DSCH reception, the timing for HS-DSCH transmission on each carrier and its associated HS-SCCH applies the same rule.
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Figure 24: Timing for HS-SCCH and HS-DSCH for different radio frame configurations for a given UE
7.2.7.2
HS-SCCH/HS-DSCH/HS-SICH Association and Timing

The HS-SCCH is always associated with one HS-SICH, carrying the ACK/NACK and Channel Quality information (CQI). The association between the HS-SCCH in DL and HS-SICH in UL shall be pre-defined by higher layers and is common for all UEs. 

The UE shall transmit the HS-DSCH related ACK / NACK on the next available associated HS-SICH with the following limitation: There shall be an offset of nHS-SICH ( 9 time slots between the last allocated HS-PDSCH (in time) and the HS-SICH for the given UE. DwPTS and UpPTS shall not be taken into account in this limitation. Hence, the HS-SICH transmission shall always be made in the next but one sub-frame, following the HS-DSCH transmission, as illustrated in figure 25. Note that the figure only shows the HS-SICH that carries the HS-DSCH related ACK / NACK for the given UE and that DwPTS and UpPTS are not considered in this figure. In case of multi-carrier HS-DSCH reception, the timing for HS-DSCH transmission on each carrier and its related HS-SICH applies the same rule.
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Figure 25: Timing for HS-DSCH and HS-SICH for different radio frame configurations for a given UE
------------------------------------ End of Change --------------------------------
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