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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document captures the agreements related to the physical layer aspects of the 7.68Mcps TDD option. The document acts as a reference point for the changes that are required to specifications including rationales for the required changes.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 25.895: "Analysis of higher chip rates for UTRA TDD evolution (Release 6)".

[2]
3GPP TS 25.202: “7.68Mcps TDD Option; Overall description: Stage 2”

[3]
3GPP TS 25.221: “Physical channels and mapping of transport channels onto physical channels (TDD)”

[4]
3GPP TS25.222: “Multiplexing and channel coding (TDD)”

[5]
3GPP TS25.223: “Spreading and modulation (TDD)”

[6]
3GPP TS25.224: “Physical layer procedures (TDD)”

[7]
3GPP TS25.225: “Physical layer; Measurements (TDD)”

3
Definitions, symbols and abbreviations

[Editor’s note: subsections of section 3 will be updated according to agreed text proposals].

3.1
Definitions

For the purposes of the present document, the [following] terms and definitions [given in ... and the following] apply.

3.2
Symbols

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

3.3
Abbreviations

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

BCH
Broadcast Channel

CCPCH
Common Control Physical Channel

DCH
Dedicated Channel

DPCH
Dedicated Physical Channel

DSCH
Downlink Shared Channel

FACH
Forward Access Channel

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

P-CCPCH
Primary CCPCH
PCH
Paging Channel

PDSCH
Physical Downlink Shared Channel

PI
Paging Indicator (value calculated by higher layers)
PICH
Page Indicator Channel
PRACH
Physical Random Access Channel

PUSCH
Physical Uplink Shared Channel

RACH
Random Access Channel

S-CCPCH
Secondary CCPCH
SCH
Synchronisation Channel

TrCH
Transport Channel

USCH
Uplink Shared Channel

4
Introduction
In RAN#25 plenary meeting a work item was approved for 7.68 Mcps TDD Option  [1]. An analysis of the feasibility and potential benefits of higher chip rates for UTRA TDD were presented in [1].  The 7.68Mcps TDD option stage 2 specification exists in [2].

The feasibility study [1] identified the following areas where changes to RAN1 specifications will be required for the support of the 7.68Mcps option:
· Chip duration;

· Support for SF32;

· Midamble construction;

· HSDPA related issues (HS-SCCH signalling of resources, UE capabilities);
· scrambling codes;

· synchronisation codes;

· channelisation code multipliers;

· timing advance (same range in terms of time, but doubled in terms of chips);

· UE capabilities;
There are further changes to specifications that will be required to indicate areas where the 7.68Mcps TDD option is totally aligned with the 3.84Mcps TDD option.

The following table summarises the main expected impacts on RAN1 specifications.

Table 4.1: Impact on specifications

	spec
	title
	impact

	25.201
	Physical layer - general description
	· text stating that there are 3 TDD options


	25.221
	Physical channels and mapping of transport channels onto physical channels (TDD)
	· support of SF32 in uplink and downlink

· definition of burst types for higher chip rate based on SF32

· transmission of TFCI / TPC at SF32

· construction of midambles

· association between midambles and channelisation codes

· definition of number of HS-SCCH associated with a UE

	25.222
	Multiplexing and channel coding  (TDD)
	· coding of HS-SCCH to support signalling of greater range of codes and transport block size

	25.223
	Spreading and modulation (TDD)
	· definition of chip rate

· channelisation code multipliers for SF32

· definition of scrambling codes

· weight factor for SF32

· definition of synchronization codes 

	25.224
	Physical layer procedures (TDD)
	· definition of number of timing advance bits

· update to cell search procedure

	25.225
	Physical layer; Measurements (TDD)
	· update time difference measurement definitions (measurements should cover the same range in time at the higher chip rate).


This work item is applicable to UTRA TDD only.

5
Physical layer – General description
[Editor’s note: this section should describe the changes that are required to TS 25.201].

6
Physical channels and mapping of transport channels onto physical channels

[Editor’s note: this section should describe the changes that are required to TS 25.221. The section will describe the changes highlighted in Table 4.1 and shall also indicate areas where there is alignment with 3.84Mcps TDD].
6.1
Services offered to higher layers

The 7.68Mcps TDD option supports an identical set of transport channels and indicators to those defined for the 3.84Mcps TDD option defined in section 4 of [3].
6.2
Physical channels for the 7.68 Mcps option

[Editor’s note: elates to section 5 of TS 25.221].
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. 
6.2.1
Frame Structure

[Description:]

The 7.68Mcps TDD option frame is of length 10ms and consists of 15 timeslots of duration 5120 * Tc, where Tc is the chip duration (Tc = 1 / 7.68 * 106 = 130.2ns). Any timeslot in the frame can be either uplink or downlink. At least one timeslot in the frame is assigned to the uplink and at least one timeslot in the frame is assigned to the downlink. The frame structure is shown in Figure 6.2.1.1.


[image: image3]
Figure 6.2.1.1: The 7.68Mcps TDD option frame structure

[Rationale:]

The 7.68Mcps TDD option frame structure is aligned with the 3.84Mcps TDD option frame structure. Support of 15 timeslots within the frame allows for the same fraction of the timeslot to be reserved for training sequences and guard periods as at 3.84Mcps (where the time required for training sequences and guard periods depends on propagation conditions and not on chip rate).

6.2.2
Timing Advance for Uplink Physical Channels

Timing advance shall be applied to PUSCH, UL DPCH and HS-SICH physical channels. PRACH shall not be timing advanced.

6.2.3
Spreading
6.2.3.1
Spreading for Downlink Physical Channels

Downlink physical channels shall use SF=32 or SF=1.

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

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: image4]
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 6.2.4.1
	
	Data symbols

	2208-2719
	512
	-
	
	Midamble

	2720-4927
	2208
	cf table 6.2.4.1
	
	Data symbols

	4928-5119
	192
	-
	
	Guard period



[image: image5]
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 6.2.4.1
	
	Data symbols

	1952-2975
	1024
	-
	
	Midamble

	2976-4735
	1760
	Cf table 6.2.4.1
	
	Data symbols

	4736-5119
	384
	-
	
	Guard period



[image: image6]
Figure 6.2.4.3: Burst structure of the burst type 3. GP denotes the guard period and CP the chip periods

6.2.4.4
Transmission of TFCI

All burst types 1, 2 and 3 provide the possibility for transmission of TFCI.

The transmission of TFCI is negotiated at call setup and can be re-negotiated during the call. For each CCTrCH it is indicated by higher layer signalling, which TFCI format is applied. Additionally for each allocated timeslot it is signalled individually whether that timeslot carries the TFCI or not. The TFCI is always present in the first timeslot in a radio frame for each CCTrCH. If a time slot contains the TFCI, then it is always transmitted using the physical channel with the lowest physical channel sequence number (p) in that timeslot.  Physical channel sequence numbering is determined by the rate matching function and is described in [4].
The transmission of TFCI is done in the data parts of the respective physical channel. In DL the TFCI code word bits and data bits are subject to the same spreading procedure as depicted in [5]. In UL, independent of the SF that is applied to the data symbols in the burst, the data in the TFCI field are always spread with SF=32 using the channelisation code in the branch with the highest code numbering of the allowed OVSF sub tree, as depicted in [5]. Hence the midamble structure and length is not changed. The TFCI code word is to be transmitted directly adjacent to the midamble, possibly after the TPC. Figure 6.2.4.4.1 shows the position of the TFCI code word in a traffic burst in downlink. Figure 6.2.4.4.2 shows the position of the TFCI code word in a traffic burst in uplink.


[image: image7]
Figure 6.2.4.4.1: Position of the TFCI code word in the traffic burst in case of downlink


[image: image8]
Figure 6.2.4.4.2: Position of the TFCI code word in the traffic burst in case of uplink
Two examples of TFCI transmission in the case of multiple DPCHs used for a connection are given in the Figure 6.2.4.4.3 and Figure 6.2.4.4.4 below. Combinations of the two schemes shown are also applicable.

[image: image9]
Figure 6.2.4.4.3: Example of TFCI transmission with physical channels multiplexed in code domain


[image: image10]
Figure 6.2.4.4.4: Example of TFCI transmission with physical channels multiplexed in time domain
6.2.4.5
Transmission of TPC
All burst types 1, 2 and 3 for dedicated and shared channels provide the possibility for transmission of TPC in uplink.

The transmission of TPC is done in the data parts of the traffic burst. Independent of the SF that is applied to the data symbols in the burst, the data in the TPC field are always spread with SF=32 using the channelisation code in the branch with the highest code numbering of the allowed OVSF sub tree. Hence the midamble structure and length is not changed. The TPC information is to be transmitted directly after the midamble. Figure 6.2.4.5.1 shows the position of the TPC in a traffic burst.

For every user the TPC information shall be transmitted at least once per transmitted frame. If a TFCI is applied for a CCTrCH, TPC shall be transmitted with the same channelization codes and in the same timeslots as the TFCI. If no TFCI is applied for a CCTrCH, TPC shall be transmitted using the physical channel corresponding to physical channel sequence number p=1. Physical channel sequence numbering is determined by the rate matching function and is described in [4].
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Figure 6.2.4.5.1: Position of TPC information in the traffic burst

The length of the TPC field is NTPC bits. The TPC field is formed via repetition encoding a single bit bTPC, NTPC times.

The relationship between bTPC and the TPC command is shown in table 6.2.4.5.1.

Table 6.2.4.5.1: TPC bit pattern

	bTPC
	TPC command
	Meaning

	0
	'Down'
	Decrease Tx Power

	1
	'Up'
	Increase Tx Power


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.

6.2.5.6
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.

6.2.5.7
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.

6.2.5.8
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.

6.2.5.9
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.

6.2.5.10
Paging Indicator Channel (PICH)

The PICH 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 PICH.

6.2.6
Indicator Channels

6.2.6.1
Paging Indicator Channel (PICH)

6.2.6.1.1
Mapping of Paging Indicators to the PICH bits

[Description:]

Figure 6.2.6.1 depicts the structure of a PICH burst and the numbering of the bits within the burst. The same burst type is used for the PICH in every cell. NPIB bits in a normal burst of type 1 or 2 are used to carry the paging indicators, where NPIB depends on the burst type: NPIB=240 for burst type 1 and NPIB=272 for burst type 2. The bits sNPIB+1,..., sNPIB+4 adjacent to the midamble are reserved for possible future use.
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Figure 6.2.6.1: Transmission and numbering of paging indicator carrying bits in a PICH burst
Each paging indicator Pq in one time slot is mapped to the bits {s2Lpi*q+1,...,s2Lpi*(q+1)} within this time slot. Thus, due to the interleaved transmission of the bits half of the symbols used for each paging indicator are transmitted in the first data part, and the other half of the symbols are transmitted in the second data part; an example is shown in figure 6.2.6.2 for a paging indicator length LPI of 4 symbols.
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Figure 6.2.6.2: Example of mapping of paging indicators on PICH bits for LPI=4
The setting of the paging indicators and the corresponding PICH bits (including the reserved ones) is described in [4].

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 and the burst type, which are both known by higher layer signalling. In table 6.2.6.1 this number is shown for the different possibilities of burst types and paging indicator lengths.
Table 6.2.6.1: Number NPI of paging indicators per time slot for the different burst types and paging indicator lengths LPI
	
	LPI=2
	LPI=4
	LPI=8

	Burst Type 1
	NPI=60
	NPI=30
	NPI=15

	Burst Type 2
	NPI=68
	NPI=34
	NPI=17


[Rationale:]

Mapping of paging indicators to PICH is the same as 3.84Mcps TDD. More paging indicators may be supported at 7.68Mcps by increasing the range of NPICH.

6.2.6.1.2
Structure of the PICH over multiple radio frames

The structure of PICH over multiple radio frames is identical to the structure of PICH in 3.84Mcps TDD [3].

6.2.6.1.3
PICH training sequences

Allocation of midambles to PICH is based on the method applied in 3.84Mcps TDD [3].

6.2.6.2
MBMS Indicator Channel (MICH)

[Editor’s note: describes mapping of MBMS indicators to the MICH bits and MICH training sequences].
6.3
Mapping of transport channels to physical channels for the 7.68 Mcps option

[Editor’s note: relates to section 6 of TS 25.221].
This clause describes the way in which transport channels are mapped onto physical resources, see figure 6.3.1. 
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Figure 6.3.1: Transport channel to physical channel mapping

6.3.1 
Dedicated Transport Channels

Mapping of dedicated transport channels to physical channels is identical to 3.84Mcps TDD [3 section 6.1].

6.3.2
Common Transport Channels
6.3.2.1
The Broadcast Channel (BCH)

The BCH is mapped onto the P-CCPCH. The secondary SCH codes indicate in which timeslot a mobile can find the P-CCPCH containing BCH.
6.3.2.2
The Paging Channel (PCH)

[Description:]

Mapping of the paging channel (PCH) to physical channels is identical to 3.84Mcps TDD [3].

[Rationale:]

An identical mapping increases commonality. More sub-channels may be supported at 7.68Mcps by increasing the range of NPCH.

6.3.2.3
The Forward Access Channel (FACH)

The FACH is mapped onto one or several S-CCPCHs. The location of the FACH is indicated on the BCH and both capacity and location can be changed, if required. FACH may or may not be power controlled.

6.3.2.4
The Random Access Channel (RACH)

The RACH has timeslot related interleaving only and is mapped onto PRACH. The same slot may be used for PRACH by more than one cell. Multiple transmissions using different spreading codes may be received in parallel. More than one slot per frame may be administered for the PRACH. The location of slots allocated to PRACH is broadcast on the BCH. The PRACH uses open loop power control. The details of the employed open loop power control algorithm may be different from the corresponding algorithm on other channels.
6.3.2.5
The Uplink Shared Channel (USCH)

The uplink shared channel is mapped on one or several PUSCH, see subclause 6.2.5.5.

6.3.2.6
The Downlink Shared Channel (DSCH)

The downlink shared channel is mapped on one or several PDSCH, see subclause 6.2.5.6.

6.3.2.7
The High Speed Downlink Shared Channel (HS-DSCH)

[Editor’s note: relates to section 6.2.7 of TS25.221].
6.4
Midambles

[Editor’s note: details basic midamble codes for 7.68Mcps option (cf section Annex A of TS 25.221) and signalling number of channelisation codes for the downlink common midamble case (cf Annex B of TS 25.221)].
6.4.1
Training Sequences

6.4.1.1
Training Sequences for non-PRACH physical channels

In this subclause, the training sequences for usage as midambles in burst type 1, 2 and 3 (see subclause 6.2.4) are defined. The training sequences, i.e. midambles, of different users active in the same cell and same time slot are cyclically shifted versions of one cell-specific single basic midamble code. The applicable basic midamble codes are given in section 6.4.2.1 and 6.4.2.2. As different basic midamble codes are required for different burst formats, section 6.4.2.1 shows the basic midamble codes mPL for burst type 1 and 3, and section 6.4.2.2 shows mPS for burst type 2. It should be noted that burst type 2 must not be mixed with burst type 1 or 3 in the same timeslot of one cell.
The basic midamble codes in section 6.4.2.1 and 6.4.2.2 are listed in hexadecimal notation. The binary form of the basic midamble code shall be derived according to table 6.4.1.1 below.

Table 6.4.1.1: Mapping of 4 binary elements [image: image24.wmf]m

i

on a single hexadecimal digit

	4 binary elements [image: image25.wmf]m

i


	Mapped on hexadecimal digit

	-1 -1 -1 -1 
	0

	-1 -1 -1  1
	1

	-1 -1  1 –1
	2

	-1 -1  1  1
	3

	-1  1 -1 –1
	4

	-1  1 -1  1 
	5

	-1  1  1 –1
	6

	-1  1  1  1
	7

	 1 -1 -1 –1
	8

	 1 -1 -1  1
	9

	 1 -1  1 –1
	A

	 1 -1  1  1
	B

	 1  1 -1 –1
	C

	 1  1 -1  1
	D

	 1  1  1 –1
	E

	 1  1  1  1
	F


For each particular basic midamble code, its binary representation can be written as a vector[image: image26.wmf]P
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According to section 6.4.2.1, the size of this vector [image: image28.wmf]P
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 is P=912 for burst type 1 and 3. According to section 6.4.2.2, the size of this vector [image: image29.wmf]P
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 is P=456 for burst type 2. As QPSK modulation is used, the training sequences are transformed into a complex form, denoted as the complex vector[image: image30.wmf]P
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Hence, the elements [image: image38.wmf]i
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 of the complex basic midamble code are alternating real and imaginary. 

To derive the required training sequences (different shifts), this vector [image: image39.wmf]P
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 is periodically extended to the size:


[image: image40.wmf]ë

û

K

P

W

K

L

i

m

/

)

1

'

(

max

+

-

+

=


(4)

Notes on equation (4):

-
Lm:

Midamble length

-
K’:

Maximum number of different midamble shifts in a cell, when no intermediate shifts are used. This 


value depends on the midamble length.

-
K:

Maximum number of different midamble shifts in a cell, when intermediate shifts are used, K=2K'. 



This value depends on the midamble length.

-
W:

Shift between the midambles, when the number of midambles is K’.

-
(x( denotes the largest integer smaller or equal to x

Allowed values for Lm, K’ and W are given in section 6.4.2.1 and 6.4.2.2.

So we obtain a new vector [image: image41.wmf]m

 containing the periodic basic midamble sequence:
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The first P elements of this vector [image: image43.wmf]m

 are the same ones as in vector [image: image44.wmf]P
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, the following elements repeat the beginning:
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Using this periodic basic midamble sequence [image: image47.wmf]m

 for each shift k a midamble [image: image48.wmf])
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 of length Lm is derived, which can be written as a shift specific vector:
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The Lm midamble elements [image: image50.wmf])
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 are generated for each midamble of the first K’ shifts (k = 1,...,K’) based on:
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The elements of midambles for the second K’ shifts (k = (K’+1),...,K = (K’+1),...,2K’) are generated based on a slight modification of this formula introducing intermediate shifts:
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The number KCell of midambles that is supported in each cell can be smaller than K, depending on the cell size and the possible delay spreads, see section 6.4.2. The number KCell is signalled by higher layers. The midamble sequences derived according to equations (7) to (10) have complex values and are not subject to channelisation or scrambling process, i.e. the elements [image: image60.wmf])
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 represent complex chips for usage in the pulse shaping process at modulation.

The term ’a midamble code set’ or ’a midamble code family’ denotes K specific midamble codes [image: image61.wmf])

(

k

m

; k=1,...,K, based on a single basic midamble code [image: image62.wmf]P
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 according to (1).

6.4.1.2
Training Sequences for PRACH physical channels

The training sequences, i.e. midambles, of different users active in the same time slot are time shifted versions of a basic midamble code, m1, or a second basic midamble code, m2, which is a time inverted version of the basic midamble code m1. The basic midamble codes for burst type 3 are shown in section 6.4.2. The necessary time shifts are obtained by choosing all k=1,2,3...,K’. Different cells use different periodic basic codes, i.e. different midamble sets.

6.4.1.3
Midamble allocation for physical channels

Midamble allocation for physical channels is identical to 3.84Mcps TDD [3 section 5.6]. The association between midambles and channelisation codes is given in section 6.4.3. 

6.4.1.4
Midamble Transmit Power

There shall be no offset between the sum of the powers allocated to all midambles in a timeslot and the sum of the powers allocated to the data symbol fields. The transmit power within a timeslot is hence constant.

The midamble transmit power of beacon channels is equal to the reference power. If SCTD is used for beacon channels, the reference power is equally divided between the midambles m(1) and m(2).

The midamble transmit power of all other physical channels depends on the midamble allocation scheme used. The following rules apply

-
In case of Default Midamble Allocation, every midamble is transmitted with the same power as the associated codes.

-
In case of Common Midamble Allocation in the downlink, the transmit power of this common midamble is such that there is no power offset between the data parts and the midamble part of the overall transmit signal within one time slot.

-
In case of UE Specific Midamble Allocation, the transmit power of the UE specific midamble is such that there is no power offset between the data parts and the midamble part of every user within one time slot.

The following figure 6.4.1.4 depicts the midamble powers for the different channel types and midamble allocation schemes.

Note 1:
In figure 6.4.1.4, the codes c(1) to c(32) represent the set of usable codes and not the set of used codes.

Note 2:
The common midamble allocation and the midamble allocation by higher layers are not applicable in those beacon time slots, in which the P-CCPCH is located, see section 6.4.1.3.
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Figure 6.4.1.4: Midamble powers for the different midamble allocation schemes

6.4.2
Basic Midamble Codes

[Editor’s note: details basic midamble codes for 7.68Mcps option (cf section Annex A.1 and A.2 of TS 25.221)].

6.4.2.1
Basic Midamble Codes for Burst Type 1 and 3

[Editor’s note: definition of basic midamble codes for burst types 1/3. K’ = 8. Relates to Annex A.1 / A.2 of 25.221].

6.4.2.2
Basic Midamble Codes for Burst Type 2

[Editor’s note: definition of basic midamble codes for burst types 2. K’ = 8. Relates to Annex A.2 of 25.221].
6.4.3
Association between midambles and channelisation codes

6.4.3.1
Association for non-PRACH physical channels

The following mapping schemes apply for the association between midambles and channelisation codes if no midamble is allocated by higher layers. These mapping schemes apply for all burst types 1,2 and 3. Secondary channelisation codes are marked with a *. These associations apply both for UL and DL.

6.4.3.1.1
Association for KCell = 16 Midambles


[image: image64]
Figure 6.4.3.1.1: Association of Midambles to Spreading Codes for KCell = 16
6.4.3.1.2
Association for KCell = 8 Midambles


[image: image65]
Figure 6.4.3.1.2: Association of Midambles to Spreading Codes for KCell = 8
6.4.3.1.3
Association for KCell = 4 Midambles


[image: image66]
Figure 6.4.3.1.3: Association of Midambles to Spreading Codes for KCell = 4
6.4.3.2
Association for PRACH physical channels

For the PRACH the fixed association between a training sequence and associated channelisation code is defined in figure 6.4.3.1.1. In this figure, midamble  mj(k)  is formed from the kth shift of the original basic midamble code (j=1) or of the time-inverted basic midamble code (j=2). 


[image: image67]
Figure 6.4.3.1.1: Association of midambles to channelisation codes for PRACH in the OVSF tree
6.4.4
Signalling of the number of channelisation codes for the DL common midamble case

The following mapping schemes shall apply for the association between the number of channelisation codes employed in a timeslot and the use of a particular midamble shift in the DL common midamble case. In the following tables the presence of a particular midamble shift is indicated by ‘1’. Midamble shifts marked with ‘0’ are left unused. Mapping schemes in section 6.4.4.4, 6.4.4.5 and 6.4.4.6 are not applicable to beacon timeslots where a P-CCPCH is present, because the default midamble allocation scheme is applied to these timeslots. Note that in the mapping schemes of sections 6.4.4.4, 6.4.4.5 and 6.4.4.6, the fixed and pre-allocated channelisation code for the beacon channel is included into the number of indicated channelisation codes.

6.4.4.1
Mapping scheme for Burst Type 1 and KCell =16 Midambles

	m1
	m2
	m3
	m4
	m5
	m6
	m7
	M8
	m9
	m10
	m11
	m12
	m13
	m14
	m15
	m16
	

	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1 or 17 code 

	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2 or 18 codes

	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3 or 19 codes

	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	4 or 20 codes

	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	5 or 21 codes

	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	6 or 22 codes

	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	7 or 23 codes

	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	8 or 24 codes

	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	9 or 25 codes

	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	10 or 26 codes

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	11 or 27 codes

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	12 or 28 codes

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	13 or 29 codes

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	14 or 30 codes

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	15 or 31 codes

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	16 or 32 codes


6.4.4.2
Mapping scheme for Burst Type 1 and KCell =8 Midambles
	M1
	m2
	m3
	m4
	m5
	m6
	m7
	m8
	

	1
	0
	0
	0
	0
	0
	0
	0
	1 or 9 or 17 or 25 codes

	0
	1
	0
	0
	0
	0
	0
	0
	2 or 10 or 18 or 26 codes

	0
	0
	1
	0
	0
	0
	0
	0
	3 or 11 or 19 or 27 codes

	0
	0
	0
	1
	0
	0
	0
	0
	4 or 12 or 20 or 28 codes

	0
	0
	0
	0
	1
	0
	0
	0
	5 or 13 or 21 or 29 codes

	0
	0
	0
	0
	0
	1
	0
	0
	6 or 14 or 22 or 30 codes

	0
	0
	0
	0
	0
	0
	1
	0
	7 or 15 or 23 or 31 codes

	0
	0
	0
	0
	0
	0
	0
	1
	8 or 16 or 24 or 32 codes


6.4.4.3
Mapping scheme for Burst Type 1 and KCell =4 Midambles

	m1
	m3
	m5
	m7
	

	1
	0
	0
	0
	1 or 5 or   9 or 13 or 17 or 21 or 25 or 29 codes

	0
	1
	0
	0
	2 or 6 or 10 or 14 or 18 or 22 or 26 or 30 codes

	0
	0
	1
	0
	3 or 7 or 11 or 15 or 19 or 23 or 27 or 31 codes

	0
	0
	0
	1
	4 or 8 or 12 or 16 or 20 or 24 or 28 or 32 codes


6.4.4.4
Mapping scheme for beacon timeslots and KCell =16 Midambles

	m1
	m2
	m3
	M4
	m5
	m6
	m7
	M8
	m9
	m10
	m11
	M12
	m13
	m14
	m15
	m16
	

	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1 code (see note 1)

	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2 codes (SCTD applied to beacon in this time slot, see note 2)

	1
	x(*)
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	13 or 25 codes

	1
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2 codes (SCTD not applied to beacon in this time slot) or 14 or 26 codes

	1
	x(*)
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3 or 15 or 27 codes

	1
	x(*)
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	4 or 16 or 28 codes

	1
	x(*)
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	5 or 17 or 29 codes

	1
	x(*)
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	6 or 18 or 30 codes

	1
	x(*)
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	7 or 19 or 31 codes

	1
	x(*)
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	8 or 20 or 32 codes

	1
	x(*)
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	9 or 21 codes

	1
	x(*)
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	10 or 22 codes

	1
	x(*)
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	11 or 23 codes

	1
	x(*)
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	12 or 24 codes


(*) For the case of SCTD applied to beacon, midamble shift 2 is used by the diversity antenna.

Note 1:
If only one code is present in a beacon time slot, this code is a beacon channel and the beacon channel is the only channel in this slot, by default. Therefore, only the beacon midamble(s) shall be used.

Note 2:
If SCTD is applied to the beacon and only two codes are present in a beacon time slot, the beacon channel is the only channel in this slot, by default. Therefore, only the beacon midambles shall be used. 

6.4.4.5
Mapping scheme for beacon timeslots and KCell =8 Midambles

	m1
	m2
	m3
	m4
	m5
	m6
	m7
	M8
	

	1
	0
	0
	0
	0
	0
	0
	0
	1 code (see note 1)

	1
	1
	0
	0
	0
	0
	0
	0
	2 codes (SCTD applied to beacon in this time slot, see note 2)

	1
	x(*)
	1
	0
	0
	0
	0
	0
	7 or 13 or 19 or 25 or 31 codes

	1
	0
	0
	1
	0
	0
	0
	0
	2 (SCTD not applied to beacon in this time slot) or 8 or 14 or 20 or 26 or 32 codes

	1
	x(*)
	0
	0
	1
	0
	0
	0
	3 or 9 or 15 or 21 or 27 codes

	1
	x(*)
	0
	0
	0
	1
	0
	0
	4 or 10 or 16 or 22 or 28 codes

	1
	x(*)
	0
	0
	0
	0
	1
	0
	5 or 11 or 17 or 23 or 29 codes

	1
	x(*)
	0
	0
	0
	0
	0
	1
	6 or 12 or 18 or 24 or 30 codes


(*) For the case of SCTD applied to beacon, midamble shift 2 is used by the diversity antenna.

Note 1:
If only one code is present in a beacon time slot, this code is a beacon channel and the beacon channel is the only channel in this slot, by default. Therefore, only the beacon midamble(s) shall be used.

Note 2:
If SCTD is applied to beacon and only two codes are present in a beacon time slot, the beacon channel is the only channel in this slot, by default. Therefore, only the beacon midambles shall be used. 

6.4.4.6
Mapping scheme for beacon timeslots and KCell =4 Midambles

	m1
	m3
	m5
	m7
	

	1
	0
	0
	0
	1code (see note 1)

	1
	1
	0
	0
	4 or 7 or 10 or 13 or 16 or 19 or 22 or 25 or 28 or 31 codes

	1
	0
	1
	0
	2 or 5 or 8 or 11 or 14 or 17 or 20 or 23 or 26 or 29 or 32 codes

	1
	0
	0
	1
	3 or 6 or 9 or 12 or 15 or 18 or 21 or 24 or 27 or 30 codes


Note 1:
If only one code is present in a beacon time slot, this code is a beacon channel and the beacon channel is the only channel in this slot, by default. Therefore, only the beacon midamble shall be used.

7
Multiplexing and channel coding
[Editor’s note: this section should describe the changes that are required to TS 25.222. The section will describe the changes highlighted in Table 4.1 and shall also indicate areas where there is alignment with 3.84Mcps TDD].
8
Spreading and modulation

[Editor’s note: this section should describe the changes that are required to TS  25.223. The section will describe the changes highlighted in Table 4.1 and shall also indicate areas where there is alignment with 3.84Mcps TDD].
8.1
General

[Editor’s note: relates to section 4 of TS 25.223.].
8.2
Data Modulation for the 7.68Mcps option

[Editor’s note: relates to section 5 of TS 25.223.].
8.3
Spreading modulation

[Editor’s note: relates to section 6 of TS 25.223.].
8.4
Synchronisation codes for the 7.68Mcps option

8.4.1
Code Generation

The primary synchronisation code (PSC), Cp , is constructed as a so-called generalised hierarchical Golay sequence. The PSC is furthermore chosen to have good aperiodic auto correlation properties.

Define a = < x1, x2, x3, …, x16 > = < 1, 1, 1, 1, 1, 1, -1, -1, 1, -1, 1, -1, 1, -1, -1, 1 >
The PSC of length 512 chips is generated by repetition coding and repeating the sequence 'a' modulated by a Golay complementary sequence and creating a complex-valued sequence with identical real and imaginary components. 

The PSC, Cp , is defined as 
Cp = < y(0),y(0),y(1),y(1),y(2),y(2)...,y(255),y(255) >
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and the left most index corresponds to the chip transmitted first in time.
The 12 secondary synchronization codes, {C0, C1, C3, C4, C5, C6, C8, C10, C12, C13, C14,C15 } are complex valued with identical real and imaginary components, and are constructed from repetition coding of the position wise multiplication of a Hadamard sequence and a sequence z, defined as

z = [image: image69.wmf]>
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b = [image: image70.wmf]>
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and x1, x2, x3, …, x16  are the same as in the definition of the sequence 'a' above. 

The Hadamard sequences are obtained as the rows in a matrix H8 constructed recursively by:
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The rows are numbered from the top starting with row 0 (the all ones sequence). 

Denote the n:th Hadamard sequence hn as a row of H8 numbered from the top, n = 0, 1, 2, …, 255, in the sequel.

Furthermore, let hm(l) and z(l) denote the lth symbol of the sequence hm and z, respectively where l = 0, 1, 2, …, 255 and l = 0 corresponds to the leftmost symbol.

The i:th secondary SCH code word, Ci, i = 0, 1, 3, 4, 5, 6, 8, 10, 12, 13, 14, 15 is of length 512 chips and is then defined as

Ci = (1 + j) ( <hm(0) ( z(0), hm(0) ( z(0), hm(1) ( z(1), hm(1) ( z(1), hm(2) ( z(2), …, hm(255) ( z(255) , hm(255) ( z(255)>,

where m = (16(i) and the leftmost chip in the sequence corresponds to the chip transmitted first in time.

8.4.2
Code Allocation

Three secondary SCH codes are QPSK modulated and transmitted in parallel with the primary synchronization code. The QPSK modulation carries the following information:
-
the code group that the base station belongs to (32 code groups:5 bits; Cases 1, 2);

-
the position of the frame within an interleaving period of 20 msec (2 frames:1 bit, Cases 1, 2);

-
the position of the SCH slot(s) within the frame (2 SCH slots:1 bit, Case 2).

The QPSK modulation sequences for the 7.68Mcps TDD option are unique to the modulation sequences for the 3.84Mcps TDD option.

The modulated secondary SCH codes are also constructed such that their cyclic-shifts are unique, i.e. a non-zero cyclic shift less than 2 (Case 1) and 4 (Case 2) of any of the sequences is not equivalent to some cyclic shift of any other of the sequences. Also, a non-zero cyclic shift less than 2 (Case 1) and 4 (Case 2) of any of the sequences is not equivalent to itself with any other cyclic shift less than 8. The secondary synchronization codes are partitioned into two code sets for Case 1 and four code sets for Case 2. The set is used to provide the following information:

Case 1:

Table 8.4.1: Code Set Allocation for Case 1
	Code Set
	Code Group

	1
	0-15

	2
	16-31


The code group and frame position information is provided by modulating the secondary codes in the code set. 

Case 2:

Table 8.4.2: Code Set Allocation for Case 2
	Code Set
	Code Group

	1
	0-7

	2
	8-15

	3
	16-23

	4
	24-31


The slot timing and frame position information is provided by the comma free property of the code word and the Code group is provided by modulating some of the secondary codes in the code set.

The following SCH codes are allocated for each code set:

Case 1

Code set 1:  C1, C3, C5.

Code set 2:  C10, C13, C14.

Case 2

Code set 1:  C1, C3, C5.

Code set 2:  C10, C13, C14.

Code set 3:  C0, C6, C12.

Code set 4:  C4, C8, C15.

The following subclauses 7.2.18.4.2.1 to 7.2.28.4.2.2  refer to the two cases of SCH/P-CCPCH usage as described in [73].

Note that in the tables 4 8.4.3 and 5 8.4.4 corresponding to Cases 1 and 2, respectively, Frame 1 implies the frame with an odd SFN and Frame 2 implies the frame with an even SFN.
8.4.2.1
Code allocation for Case 1

Table 8.4.3: Code Allocation for Case 1

	Code Group
	Code Set
	Frame 1
	Frame 2
	Associated toffset

	0
	1
	C1
	C3
	jC5
	C1
	C3
	-jC5
	t0

	1
	1
	C1
	-C3
	jC5
	C1
	-C3
	-jC5
	t1

	2
	1
	-C1
	C3
	jC5
	-C1
	C3
	-jC5
	t2

	3
	1
	-C1
	-C3
	jC5
	-C1
	-C3
	-jC5
	t3

	4
	1
	jC1
	jC3
	jC5
	jC1
	jC3
	-jC5
	t4

	5
	1
	jC1
	-jC3
	jC5
	jC1
	-jC3
	-jC5
	t5

	6
	1
	-jC1
	jC3
	jC5
	-jC1
	jC3
	-jC5
	t6

	7
	1
	-jC1
	-jC3
	jC5
	-jC1
	-jC3
	-jC5
	t7

	8
	1
	jC1
	jC5
	C3
	jC1
	jC5
	-C3
	t8

	9
	1
	jC1
	-jC5
	C3
	jC1
	-jC5
	-C3
	t9

	10
	1
	-jC1
	jC5
	C3
	-jC1
	jC5
	-C3
	t10

	11
	1
	-jC1
	-jC5
	C3
	-jC1
	-jC5
	-C3
	t11

	12
	1
	jC3
	jC5
	C1
	jC3
	jC5
	-C1
	t12

	13
	1
	jC3
	-jC5
	C1
	jC3
	-jC5
	-C1
	t13

	14
	1
	-jC3
	jC5
	C1
	-jC3
	jC5
	-C1
	t14

	15
	1
	-jC3
	-jC5
	C1
	-jC3
	-jC5
	-C1
	t15

	16
	2
	C10
	C13
	jC14
	C10
	C13
	-jC14
	t16

	17
	2
	C10
	-C13
	jC14
	C10
	-C13
	-jC14
	t17

	(
	(
	(
	(
	(
	(
	(
	(
	(

	20
	2
	jC10
	jC13
	jC14
	jC10
	jC13
	-jC14
	t20

	(
	(
	(
	(
	(
	(
	(
	(
	(

	24
	2
	jC10
	jC14
	C13
	jC10
	jC14
	-C13
	t24

	(
	(
	(
	(
	(
	(
	(
	(
	(

	31
	2
	-jC13
	-jC14
	C10
	-jC13
	-jC14
	-C10
	t31


NOTE:
The code construction for code groups 0 to 15 using only the SCH codes from code set 1 is shown. The construction for code groups 16 to 31 using the SCH codes from code set 2 is done in the same way.
8.4.2.2
Code allocation for Case 2

Table 8.4.4: Code Allocation for Case 2

	Code Group
	Code Set
	Frame 1
	Frame 2
	Associated toffset

	
	
	Slot k
	Slot k+8
	Slot k
	Slot k+8
	

	0
	1
	C1
	C3
	jC5
	C1
	C3
	-jC5
	-C1
	-C3
	jC5
	-C1
	-C3
	-jC5
	t0

	1
	1
	C1
	-C3
	jC5
	C1
	-C3
	-jC5
	-C1
	C3
	jC5
	-C1
	C3
	-jC5
	t1

	2
	1
	jC1
	jC3
	jC5
	jC1
	jC3
	-jC5
	-jC1
	-jC3
	jC5
	-jC1
	-jC3
	-jC5
	t2

	3
	1
	jC1
	-jC3
	jC5
	jC1
	-jC3
	-jC5
	-jC1
	jC3
	jC5
	-jC1
	jC3
	-jC5
	t3

	4
	1
	jC1
	jC5
	C3
	jC1
	jC5
	-C3
	-jC1
	-jC5
	C3
	-jC1
	-jC5
	-C3
	t4

	5
	1
	jC1
	-jC5
	C3
	jC1
	-jC5
	-C3
	-jC1
	jC5
	C3
	-jC1
	jC5
	-C3
	t5

	6
	1
	jC3
	jC5
	C1
	jC3
	jC5
	-C1
	-jC3
	-jC5
	C1
	-jC3
	-jC5
	-C1
	t6

	7
	1
	jC3
	-jC5
	C1
	jC3
	-jC5
	-C1
	-jC3
	jC5
	C1
	-jC3
	jC5
	-C1
	t7

	8
	2
	C10
	C13
	jC14
	C10
	C13
	-jC14
	-C10
	-C13
	jC14
	-C10
	-C13
	-jC14
	t8

	9
	2
	C10
	-C13
	jC14
	C10
	-C13
	-jC14
	-C10
	C13
	jC14
	-C10
	C13
	-jC14
	t9

	10
	2
	jC10
	jC13
	jC14
	jC10
	jC13
	-jC14
	-jC10
	-jC13
	jC14
	-jC10
	-jC13
	-jC14
	t10

	11
	2
	jC10
	-jC13
	jC14
	jC10
	-jC13
	-jC14
	-jC10
	jC13
	jC14
	-jC10
	jC13
	-jC14
	t11

	12
	2
	jC10
	jC14
	C13
	jC10
	jC14
	-C13
	-jC10
	-jC14
	C13
	-jC10
	-jC14
	-C13
	t12

	13
	2
	jC10
	-jC14
	C13
	jC10
	-jC14
	-C13
	-jC10
	jC14
	C13
	-jC10
	jC14
	-C13
	t13

	14
	2
	jC13
	jC14
	C10
	jC13
	jC14
	-C10
	-jC13
	-jC14
	C10
	-jC13
	-jC14
	-C10
	t14

	15
	2
	jC13
	-jC14
	C10
	jC13
	-jC14
	-C10
	-jC13
	jC14
	C10
	-jC13
	jC14
	-C10
	t15

	16
	3
	C0
	C6
	jC12
	C0
	C6
	-jC12
	-C0
	-C6
	jC12
	-C0
	-C6
	-jC12
	t16

	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	23
	3
	jC6
	-jC12
	C0
	jC6
	-jC12
	-C0
	-jC6
	jC12
	C0
	-jC6
	jC12
	-C0
	t20

	24
	4
	C4
	C8
	jC15
	C4
	C8
	-jC15
	-C4
	-C8
	jC15
	-C4
	-C8
	-jC15
	t24

	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	31
	4
	jC8
	-jC15
	C4
	jC8
	-jC15
	-C4
	-jC8
	jC15
	C4
	-jC8
	jC15
	-C4
	t31


NOTE:
The code construction for code groups 0 to 15 using the SCH codes from code sets 1 and 2 is shown. The construction for code groups 16 to 31 using the SCH codes from code sets 3 and 4 is done in the same way.

8.4.3
Evaluation of synchronisation codes

The evaluation of information transmitted in SCH on code group and frame timing is shown in table 68.4.5, where the 32 code groups are listed. Each code group is containing contains 4 specific scrambling codes (cf. subclause 6.4), each scrambling code associated with a specific short and long basic midamble code.
Each code group is additionally linked to a specific tOffset, thus to a specific frame timing. By using this scheme, the UE can derive the position of the frame border due to the position of the SCH sequence and the knowledge of tOffset. The complete mapping of Code Group to Scrambling Code, Midamble Codes and tOffset is depicted in table 8.4.5.

Table 8.4.5: Mapping scheme for Cell Parameters, Code Groups,
Scrambling Codes, Midambles and tOffset
	CELL PARA-METER
	Code Group
	Associated Codes
	Associated tOffset

	
	
	Scrambling Code
	Long Basic Midamble Code
	Short Basic Midamble Code
	

	0
	Group 0
	Code 0
	mPL0
	mSL0
	t0

	1
	
	Code 1
	mPL1
	mSL1
	

	2
	
	Code 2
	mPL2
	mSL2
	

	3
	
	Code 3
	mPL3
	mSL3
	

	4
	Group 1
	Code 4
	mPL4
	mSL4
	t1

	5
	
	Code 5
	mPL5
	mSL5
	

	6
	
	Code 6
	mPL6
	mSL6
	

	7
	
	Code 7
	mPL7
	mSL7
	

	.
.

.

.

	124
	Group 31
	Code 124
	mPL124
	mSL124
	t31

	125
	
	Code 125
	mPL125
	mSL125
	

	126
	
	Code 126
	mPL126
	mSL126
	

	127
	
	Code 127
	mPL127
	mSL127
	


For basic midamble codes mP cf. [7], annex A 'Basic Midamble Codes'.

Each cell shall cycle through two sets of cell parameters in a code group with the cell parameters changing each frame. Table 8.4.6 shows how the cell parameters are cycled according to the SFN.

Table 8.4.6: Alignment of cell parameter cycling and SFN

	Initial Cell Parameter Assignment
	Code Group
	Cell Parameter used when     SFN mod 2 = 0
	Cell Parameter used when     SFN mod 2 = 1

	0
	Group 0
	0
	1

	1
	
	1
	0

	2
	
	2
	3

	3
	
	3
	2

	4
	Group 1
	4
	5

	5
	
	5
	4

	6
	
	6
	7

	7
	
	7
	6

	.

.

.

.

	124
	Group 31
	124
	125

	125
	
	125
	124

	126
	
	126
	127

	127
	
	127
	126


8.5
Cell synchronisation codes

[Editor’s note: relates to section 9 of TS 25.223.].
8.6
Scrambling codes

[Editor’s note: relates to Annex A of TS 25.223.].
9
Physical layer procedures

[Editor’s note: this section should describe the changes that are required to TS 25.224. The section will describe the changes highlighted in Table 4.1 and shall also indicate areas where there is alignment with 3.84Mcps TDD].
9.1
Timing Advance

[Description:]

The timing advance procedure shall be based on that described in section 4.3 of [7] with the exception that the required timing advance, 'UL Timing Advance' TAul will be represented as a 7 bit number (0-127).

The ‘UL Timing Advance’ is signalled to the UE by RRC signalling

The signalled timing advance ‘UL Timing Advance’ shall be the multiplier of 4 chips which is nearest to the required timing advance.

[Rationale:]

The timing advance procedure is based on that of 3.84Mcps. In order to cover the same timing advance in terms of time (assuming the same propagation delay can be tolerated at 7.68Mcps as at 3.84Mcps) and to maintain the same granularity of signalled timing advance in terms of number of chips, the number of bits required to signal timing advance is 7 bits. 

9.2
Transmitter Power Control
Transmitter power control, both on the uplink and downlink, is aligned with that of 3.84Mcps TDD.
10
Measurements

10.1
Control of UE/UTRAN measurements

[Editor’s note: relates to section 4 of TS 25.225.].
10.2
Measurement abilities for UTRA TDD

[Editor’s note: relates to section 5 of TS 25.225. Covers UE and UTRAN measurements].
10.2.1
UE measurement abilities

[Editor’s note: relates to section 5.1 of TS25.225].
Table 10.2.2.1 defines the UE measurement abilities supported.
Table 10.2.2.1: UE measurement abilities

	Measurement ability
	Notes

	[…]
	

	[…]
	


10.2.2
UTRAN measurement abilities

[Editor’s note: relates to section 5.2 of TS25.225].

Table 10.2.2.2 defines the UTRAN measurement abilities supported.

Table 10.2.2.2: UTRAN measurement abilities

	Measurement ability
	Notes

	[…]
	

	RX Timing deviation
	Defined as per section 5.2.8 of TS25.225. Note that in order to express the same deviation in time, an extra bit will be required to express the ‘Rx Timing Deviation’ for the 7.68Mcps TDD option.

	[…]
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