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1 Introduction
This document proposes the spreading factors and burst types that are supported in the 7.68Mcps TDD option. It is proposed that the spreading factors and burst types supported in the 7.68Mcps TDD option are the same as those defined in the reference configuration of [1].

It is proposed that the maximum spreading factor supported on the uplink and downlink is SF = 32 at 7.68Mcps. The burst structures are identical to the burst structures used at 3.84Mcps in terms of time (hence each portion of the burst at 7.68Mcps contains twice the number of chips as supported at 3.84Mcps).

The link and system level simulations performed in the “Analysis of higher chip rates for UTRA TDD evolution” study [1] showed that use of a maximum spreading factor of SF = 32 provided superior performance to 3.84Mcps and equivalent coverage.

The document contains text proposals for TS25.202 and TR25.809.
2 References

[1]
3GPP TR25.895 v6.0.0 “Analysis of higher chip rates for UTRA TDD evolution”.
3 Text Proposals
3.1 Text Proposal for TS25.202

<<<<<<<<<<<<<<<<<<<<<< START OF TEXT PROPOSAL >>>>>>>>>>>>>>>>>>>>
6.2
Burst structure
The 7.68Mcps burst consists of two data field portions, a midamble portion containing a training sequence and a guard period as shown in Figure 6.2.1. Several bursts can be transmitted at the same time where each burst uses a different OVSF channelisation code, but the same scrambling code. 

[image: image1]
Figure 6.2.1: 7.68Mcps TDD option burst structure
Three burst types are specified: burst types 1, 2 and 3. The maximum number of training sequences supported in burst types 1 and 3 is either 4, 8 or 16 depending on cell configuration and either 4 or 8 for burst type 2 depending on cell configuration. The lengths of the fields within each burst are defined in Table 6.2.1.
Table 6.2.1: Number of chips within fields of the 7.68Mcps burst 
	Field
	Burst Type 1
	Burst Type 2
	Burst Type 3

	Data field 1
	1952
	2208
	1952

	Midamble
	1024
	512
	1024

	Data field 2
	1952
	2208
	1760

	Guard Period
	192
	192
	384


On the downlink, a spreading factor of 32 is supported. Additionally for DPCH, PDSCH and HS-PDSCH, a spreading factor of 1 is supported on the downlink.

On the uplink, spreading factors of 1, 2, 4, 8, 16 and 32 are supported for DPCH and PUSCH. PRACH only supports spreading factors 16 and 32 and HS-SICH only supports spreading factor 32.
The spreading factors and burst types supported for different physical channels are defined in Table 6.2.1.
Table 6.2.1: Spreading factors and burst types supported by physical channels 

	Physical channel
	Supported spreading factors
	Supported burst types

	UL DPCH
	1, 2, 4, 8, 16, 32
	1, 2, 3

	DL DPCH
	1, 32
	1, 2

	P-CCPCH
	32
	1

	S-CCPCH
	32
	1, 2

	PRACH
	16, 32
	3

	PUSCH
	1, 2, 4, 8, 16, 32
	1, 2, 3

	PDSCH
	1, 32
	1, 2

	HS-PDSCH
	1, 32
	1, 2

	HS-SCCH
	32
	1, 2

	HS-SICH
	32
	1, 2


3.2 <<<<<<<<<<<<<<<<<<<<<<<< END OF TEXT PROPOSAL >>>>>>>>>>>>>>>>>>>>>
3.3 Text Proposal for TR25.809

<<<<<<<<<<<<<<<<<<<<<< START OF TEXT PROPOSAL >>>>>>>>>>>>>>>>>>>>
6.2.0
General Aspects
[Description:]

All physical channels take a three-layer structure with respect to timeslots, radio frames and system frame numbering (SFN). Depending on the resource allocation, the configuration of radio frames or timeslots becomes different. All physical channels need a guard period in every timeslot. The time slots are used in the sense of a TDMA component to separate different user signals in the time domain. The physical channel signal format is presented in figure 6.2.0.1.

A physical channel in the 7.68Mcps TDD option 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 two data parts, a midamble part 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 parts must use different OVSF channelisation codes, but the same scrambling code. The midamble parts are either identically or differently shifted versions of a cell-specific basic midamble code.


[image: image2]
Figure 6.2.0.1: Physical channel signal format

The data part of the burst is spread with a combination of channelisation code and scrambling code. The channelisation code is an OVSF code, that can have a spreading factor of 1, 2, 4, 8, 16 or 32. The data rate of the physical channel depends on the used spreading factor of the used OVSF code.

The midamble part of the burst can contain two different types of midambles: a short one of length 512 chips, or a long one of length 1024 chips. The data rate of the physical channel depends on the used midamble length.

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 of a duration defined by allocation.
[Rationale:]

The general aspects of the 7.68Mcps TDD option are based on those of the 3.84Mcps TDD option (as described in section 5 of [3]. The timeslot duration is the same as at 3.84Mcps in terms of time and hence there are twice as many chips per timeslot at 7.68Mcps as at 3.84Mcps. Support of spreading factors up to 32 keeps the same granularity of resource allocation as at 3.84Mcps and allows coverage at 7.68Mcps to be the same as at 3.84Mcps. 

<<<<<<<<<<<<<<<<<<<<<< NEXT SECTION >>>>>>>>>>>>>>>>>>>>
6.2.3
Spreading
6.2.3.1
Spreading for Downlink Physical Channels

Downlink physical channels shall use SF =32. Multiple parallel physical channels can be used to support higher data rates. These parallel physical channels shall be transmitted using different channelisation codes, see [5]. These codes with SF =32 are generated as described in section 8. 

Operation with a single code with spreading factor 1 is possible for the downlink physical channels.

6.2.3.2
Spreading for Uplink Physical Channels

The range of spreading factor that may be used for uplink physical channels shall range from 32 down to 1. For each physical channel an individual minimum spreading factor SFmin is transmitted by means of the higher layers. There are two options that are indicated by UTRAN:

1.
The UE shall use the spreading factor SFmin, independent of the current TFC.

2.
The UE shall autonomously increase the spreading factor depending on the current TFC.
If the UE autonomously changes the SF, it shall always vary the channelisation code along the branch with the higher code numbering of the allowed OVSF sub tree, as depicted in section 8.

For multicode transmission a UE shall use a maximum of two physical channels per timeslot simultaneously. These two parallel physical channels shall be transmitted using different channelisation codes, see section 8.
6.2.4
Burst Types

Three types of bursts are defined. All of them consist of two data symbol fields, a midamble and a guard period, the lengths of which are different for the individual burst types. Thus, the number of data symbols in a burst depends on the SF and the burst type, as depicted in table 6.2.4.1.

Table 6.2.4.1: Number of data symbols (N) for burst type 1, 2, and 3

	Spreading factor (SF)
	Burst Type 1
	Burst Type 2
	Burst Type 3

	1
	3904
	4416
	3712

	2
	1952
	2208
	1856

	4
	976
	1104
	928

	8
	488
	552
	464

	16
	244
	276
	232

	32
	122
	138
	116


The support of all three burst types is mandatory for the UE. The three different bursts defined here are well suited for different applications, as described in the following sections.
6.2.4.1
Burst Type 1

Burst type 1 can be used for uplink and downlink. Due to its longer midamble field this burst type supports the construction of a larger number of training sequences. The maximum number of training sequences depends on the cell configuration. For burst type 1 this number may be 4, 8, or 16.

The data fields of burst type 1 are 1952 chips long. The corresponding number of symbols depends on the spreading factor, as indicated in table 6.2.4.1 above. The midamble of burst type 1 has a length of 1024 chips. The guard period for the burst type 1 is 192 chip periods long. Burst type 1 is shown in Figure 6.2.4.1. The contents of the burst fields are described in table 6.2.4.2.

Table 6.2.4.2: The contents of burst type 1 fields

	Chip number (CN)
	Length of field in chips
	Length of field in symbols
	
	Contents of field

	0-1951
	1952
	Cf table 6.2.4.1
	
	Data symbols

	1952-2975
	1024
	-
	
	Midamble

	2976-4927
	1952
	Cf table 6.2.4.1
	
	Data symbols

	4928-5119
	192
	-
	
	Guard period



[image: image3]
Figure 6.2.4.1: Burst structure of burst type 1. GP denotes the guard period and CP the chip periods

6.2.4.2
Burst Type 2

Burst type 2 can be used for uplink and downlink. It offers a longer data field than burst type 1 at the cost of a shorter midamble. Due to the shorter midamble field the burst type 2 supports a maximum number of training sequences of 4 or 8 only, depending on the cell configuration.

The data fields of the burst type 2 are 2208 chips long. The corresponding number of symbols depends on the spreading factor, as indicated in table 6.2.4.1 above. The guard period for the burst type 2 is 192 chip periods long. Burst type 2 is shown in Figure 6.2.4.2. The contents of the burst fields are described in table 6.2.4.3.

Table 6.2.4.3: The contents of burst type 2 fields
	Chip number (CN)
	Length of field in chips
	Length of field in symbols
	
	Contents of field

	0-2207
	2208
	cf table 1
	
	Data symbols

	2208-2719
	512
	-
	
	Midamble

	2720-4927
	2208
	cf table 1
	
	Data symbols

	4928-5119
	192
	-
	
	Guard period



[image: image4]
Figure 6.2.4.2: Burst structure of the burst type 2. GP denotes the guard period and CP the chip periods

6.2.4.3
Burst Type 3

Burst type 3 is used for uplink only. Due to the longer guard period it is suitable for initial access or access to a new cell after handover. It offers the same number of training sequences as burst type 1.

The data fields of the burst type 3 have a length of 1952 chips and 1760 chips, respectively. The corresponding number of symbols depends on the spreading factor, as indicated in table 6.2.4.1 above. The midamble of burst type 3 has a length of 1024 chips. The guard period for the burst type 3 is 384 chip periods long. Burst type 3 is shown in Figure 6.2.4.3. The contents of the burst fields are described in table 6.2.4.4.

Table 6.2.4.4: The contents of burst type 3 fields

	Chip number (CN)
	Length of field in chips
	Length of field in symbols
	
	Contents of field

	0-1951
	1952
	Cf table 1
	
	Data symbols

	1952-2975
	1024
	-
	
	Midamble

	2976-4735
	1760
	Cf table 1
	
	Data symbols

	4736-5119
	384
	-
	
	Guard period



[image: image5]
Figure 6.2.4.3: Burst structure of the burst type 3. GP denotes the guard period and CP the chip periods

6.2.5
Spreading and Burst Types Applied to Physical Channels

6.2.5.1
Dedicated Physical Channel (DPCH)

The range of spreading factors defined in sections 6.2.3.1 and 6.2.3.2 can be applied to the DPCH. Burst types 1, 2 or 3, as described in subclause 6.2.4 can be applied to the DPCH.

6.2.5.2
Primary common control physical channel (P-CCPCH)

The P-CCPCH uses fixed spreading with a spreading factor SF = 32 as described in subclause 6.2.3.1. The P-CCPCH always uses channelisation code 
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Burst type 1 as described in subclause 6.2.4.1 is used for the P-CCPCH.

6.2.5.3
Secondary common control physical channel (S-CCPCH)

The S-CCPCH uses fixed spreading with a spreading factor SF = 32 as described in subclause 6.2.3.1.

Burst types 1 or 2 as described in subclause 6.2.4 are used for the S-CCPCH.

6.2.5.4
Physical random access channel (PRACH)

The uplink PRACH uses either spreading factor SF=32 or SF=16 as described in subclause 6.2.3.2. 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).
The UEs send uplink access bursts of type 3 randomly in the PRACH.
6.2.5.5
Physical uplink shared channel (PUSCH)

The spreading factors that can be applied to the PUSCH are SF = 1, 2, 4, 8, 16 or 32 as described in subclause 6.2.3.2.
Burst types 1, 2 or 3 as described in subclause 6.2.4 can be used for PUSCH.

6.2.5.5
Physical downlink shared channel (PDSCH)

The PDSCH uses either spreading factor SF = 32 or SF = 1 as described in subclause 6.2.3.1.
Burst types 1 or 2 as described in subclause 6.2.4 can be used for PDSCH.

6.2.5.6
High speed physical downlink shared channel (HS-PDSCH)

The HS-PDSCH uses either spreading factor SF = 32 or SF = 1 as described in subclause 6.2.3.1.
Burst types 1 or 2 as described in subclause 6.2.4 can be used for HS-PDSCH.

6.2.5.7
Shared control channel for HS-DSCH (HS-SCCH)

The HS-SCCH shall use SF=32 as described in subclause 6.2.3.1.
Burst types 1 or 2 as described in subclause 6.2.4 can be used for HS-SCCH.

6.2.5.8
Shared information channel for HS-DSCH (HS-SICH)

The HS-SICH shall use SF=32 as described in subclause 6.2.3.2.
Burst types 1 or 2 as described in subclause 6.2.4 can be used for HS-SICH.














	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	







	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	








	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	








	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	
































<<<<<<<<<<<<<<<<<<<<<<<< END OF TEXT PROPOSAL >>>>>>>>>>>>>>>>>>>>>
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