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1 Introduction
This contribution describes the burst types and midamble constructions that are considered in the reference system for higher chip rate UTRA TDD.  The higher chip rate UTRA TDD mode is intended to retain commonality with the existing 3.84Mcps UTRA TDD mode and the reference configuration reflects this in its design.
The reference configuration uses the 3.84Mcps UTRA TDD burst type 1 and 3 midambles for the higher chip rate burst type 2 midamble.

The reference configuration midambles for burst types 1 and 3 are formed by concatenation of the burst type 1 and 3 3.84Mcps UTRA TDD midambles. Although this base code construction via concatenation does not produce midambles with optimal correlation properties, it is found that the performance degradation from such midambles is typically less than 0.2 dB over the critical low C / I operating range.  This fact along with the benefits of the reuse of hardware and alleviation of ROM requirements has lead to the decision to employ the concatenation of base codes instead of designing new ones.
2 Text Proposal
The higher chip rate reference configuration shall be broadly the same as the 3.84Mcps TDD mode in terms of layer 1 architecture.  The following text proposal states the principal differences between the burst types and midambles of the 3.84 Mcps UTRA TDD mode and the higher chip rate reference configuration.
>>>>>>>>>>>>>>>>>>>>>>>> START OF TEXT PROPOSAL >>>>>>>>>>>>>>>>>>

4.3.1
Physical channels and mapping of transport channels onto physical channels
Physical channels
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 the channelisation codes as defined in section 4.3.3.  Operation with a single code with spreading factor 1 is possible for the downlink physical channels.

Spreading for the Uplink Physical Channels

Spreading for uplink physical channels is identical to that of 3.84 Mcps UTRA TDD mode as stated in section 5.2.1.2 of TS 25.221 [5] with the exception that the range of spreading factor that may be used for uplink physical channels shall range from 32 down to 1.

Burst Types

Three burst types are defined : all of them comprise two data 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 upon the spreading factor and burst type as defined in Table 1 below:

Table 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.

Burst Type 1

Burst type 1 can be used for uplink and downlink.  The midamble is of length 1024 chips.  The maximum number of midambles for burst type 1 shall be 4, 8, or 16.  The burst structure of burst type 1 is shown in Figure 1 below:


[image: image1]
Figure 1:  Burst structure of burst type 1.  GP denotes the guard period and CP denotes chip periods.

Burst Type 2

Burst type 2 can be used for uplink and downlink.  The midamble is of length 512 chips.  The maximum number of midambles for burst type 2 shall be 4 or 8.  The burst structure of burst type 2 is shown in Figure 2 below:


[image: image2]
Figure 2:  Burst structure of burst type 2.  GP denotes the guard period and CP denotes chip periods.

Burst Type 3

Burst type 3 is used in the uplink only.  Due to the longer guard period it is suitable for initial access or access to a new cell after handover.  The midamble construction is identical to that of burst type 1.  The maximum number of midambles for burst type 3 shall be 4, 8, or 16.  The second data field is reduced in length compared to the first data field and the structure of burst type 3 is shown in Figure 3 below:


[image: image3]
Figure 3:  Burst structure of burst type 3.  GP denotes the guard period and CP denotes chip periods.

Transmission of TFCI

All burst types 1, 2, and 3 provide the possibility for transmission of TFCI.  Transmission of TFCI is identical to that of 3.84 Mcps UTRA TDD mode, see section 5.2.2.4 [5], with the exception that in the uplink the data in the TFCI field are always spread with SF = 32.

Transmission of TPC

All burst types 1, 2, and 3 provide the possibility for transmission of TPC in the uplink.  Transmission of TPC is identical to that of 3.84 Mcps UTRA TDD mode, see section 5.2.2.5 [5], with the exception that the data in the TPC field are always spread with SF = 32.

Training sequences for spread bursts
The midamble for burst type 1 or 3 of the reference configuration has a length of Lm=1024, which corresponds to:

K’ = 8; W = 114; P = 912.

Depending on the possible delay spread, cells are configured to use KCell midambles which are generated from the basic midamble codes (which are described below)

· for all k = 1,2,…,K;  K = 2K’ or

· for k = 1,2,…,K’, only, or

· for odd k = 1,3,5,…,( K’, only.

The basic midamble codes of length 912 chips are formed from the concatenation of successive basic midamble codes of length P = 456 (as defined in [5]).  I.e. the nth base code is formed from the concatenation of the nth and mth existing base codes of length 456, where m = (n+1)mod 128.  The concatenation is pictured below in Figure X. 

[image: image4]
Figure X:  Basic midamble code construction from existing codes of length 456 for burst types 1 and 3.

The basic midamble codes for burst type 2 of the reference configuration are identical to those of burst type 1/3 at 3.84 Mcps as given in Table A-1 of [5].  The maximum number of midambles for burst type 2 shall be 4 or 8 and the midambles are constructed from the basic midamble codes as described in Section 5.2.3 of [5] with the following parameters: Lm = 512; K’ = 8; W = 57; P = 456.
Common physical channels

The association between burst type number and physical channels is identical to that of 3.84 Mcps UTRA TDD [5].  All physical channels with the exception of SCH shall be capable of using spreading factor 32.  The uplink PRACH uses either spreading factor SF = 32 or SF = 16.

[Editor’s note:  this section will also contain a more complete description of Physical channels including Frame structure, Dedicated physical channel (DPCH), Common physical channels, Transmit diversity for DL physical channels, Beacon characteristics of physical channels, Midamble allocation for physical channel and, Midamble transmit power]
Midamble Allocation for Physical Channels

Midamble allocation for physical channels of the higher chip rate reference configuration shall be identical to that of 3.84Mcps UTRA TDD (sec 5.6 of [5]) with the exception that the association between midambles and channelisation codes is as described below :

- Association between Midambles and Channelisation Codes:
The following mapping schemes apply for the association between midambles and channelisation codes if no midamble is allocated by higher layers.  Secondary channelisation codes are marked with a *.  These associations apply both for UL and DL.

-- Association for Burst Type 1/3 and KCell = 16 Midambles
	m(1) – c1(1)
	m(1) – c2(1)
	m(1) – c4(1)
	m(1) – c8(1)
	m(1) – c16(1)
	m(1) – c32(1)

	
	
	
	
	
	m(1) – c32(2)*

	
	
	
	
	m(9) – c16(2)
	m(9) – c32(3)

	
	
	
	
	
	m(9) – c32(4)*

	
	
	
	m(2) – c8(2)
	m(2) – c16(3)
	m(2) – c32(5)

	
	
	
	
	
	m(2) – c32(6)*

	
	
	
	
	m(10) – c16(4)
	m(10) – c32(7)

	
	
	
	
	
	m(10) – c32(8)*

	
	
	m(3) – c4(2)
	m(3) – c8(3)
	m(3) – c16(5)
	m(3) – c32(9)

	
	
	
	
	
	m(3) – c32(10)*

	
	
	
	
	m(11) – c16(6)
	m(11) – c32(11)

	
	
	
	
	
	m(11) – c32(12)*

	
	
	
	m(6) – c8(4)
	m(6) – c16(7)
	m(6) – c32(13)

	
	
	
	
	
	m(6) – c32(14)*

	
	
	
	
	m(14) – c16(8)
	m(14) – c32(15)

	
	
	
	
	
	m(14) – c32(16)*

	
	m(5) – c2(2)
	m(5) – c4(3)
	m(5) – c8(5)
	m(5) – c16(9)
	m(5) – c32(17)

	
	
	
	
	
	m(5) – c32(18)*

	
	
	
	
	m(13) – c16(10)
	m(13) – c32(19)

	
	
	
	
	
	m(13) – c32(20)*

	
	
	
	m(4) – c8(6)
	m(4) – c16(11)
	m(4) – c32(21)

	
	
	
	
	
	m(4) – c32(22)*

	
	
	
	
	m(12) – c16(12)
	m(12) – c32(23)

	
	
	
	
	
	m(12) – c32(24)*

	
	
	m(7) – c4(4)
	m(7) – c8(7)
	m(7) – c16(13)
	m(7) – c32(25)

	
	
	
	
	
	m(7) – c32(26)*

	
	
	
	
	m(15) – c16(14)
	m(15) – c32(27)

	
	
	
	
	
	m(15) – c32(28)*

	
	
	
	m(8) – c8(8)
	m(8) – c16(15)
	m(8) – c32(29)

	
	
	
	
	
	m(8) – c32(30)*

	
	
	
	
	m(16) – c16(16)
	m(16) – c32(31)

	
	
	
	
	
	m(16) – c32(32)*


Figure A - Association of Midambles to Spreading Codes for Burst Type 1/3 and KCell = 16

-- Association for Burst Type 1-3 and KCell = 8 Midambles

	m(1) – c1(1)
	m(1) – c2(1)
	m(1) – c4(1)
	m(1) – c8(1)
	m(1) – c16(1)
	m(1) – c32(1)

	
	
	
	
	
	m(1) – c32(2)*

	
	
	
	
	m(1) – c16(2)*
	m(1) – c32(3)*

	
	
	
	
	
	m(1) – c32(4)*

	
	
	
	m(2) – c8(2)
	m(2) – c16(3)
	m(2) – c32(5)

	
	
	
	
	
	m(2) – c32(6)*

	
	
	
	
	m(2) – c16(4)*
	m(2) – c32(7)*

	
	
	
	
	
	m(2) – c32(8)*

	
	
	m(3) – c4(2)
	m(3) – c8(3)
	m(3) – c16(5)
	m(3) – c32(9)

	
	
	
	
	
	m(3) – c32(10)*

	
	
	
	
	m(3) – c16(6)*
	m(3) – c32(11)*

	
	
	
	
	
	m(3) – c32(12)*

	
	
	
	m(6) – c8(4)
	m(6) – c16(7)
	m(6) – c32(13)

	
	
	
	
	
	m(6) – c32(14)*

	
	
	
	
	m(6) – c16(8)*
	m(6) – c32(15)*

	
	
	
	
	
	m(6) – c32(16)*

	
	m(5) – c2(2)
	m(5) – c4(3)
	m(5) – c8(5)
	m(5) – c16(9)
	m(5) – c32(17)

	
	
	
	
	
	m(5) – c32(18)*

	
	
	
	
	m(5) – c16(10)*
	m(5) – c32(19)*

	
	
	
	
	
	m(5) – c32(20)*

	
	
	
	m(4) – c8(6)
	m(4) – c16(11)
	m(4) – c32(21)

	
	
	
	
	
	m(4) – c32(22)*

	
	
	
	
	m(4) – c16(12)*
	m(4) – c32(23)*

	
	
	
	
	
	m(4) – c32(24)*

	
	
	m(7) – c4(4)
	m(7) – c8(7)
	m(7) – c16(13)
	m(7) – c32(25)

	
	
	
	
	
	m(7) – c32(26)*

	
	
	
	
	m(7) – c16(14)*
	m(7) – c32(27)*

	
	
	
	
	
	m(7) – c32(28)*

	
	
	
	m(8) – c8(8)
	m(8) – c16(15)
	m(8) – c32(29)

	
	
	
	
	
	m(8) – c32(30)*

	
	
	
	
	m(8) – c16(16)*
	m(8) – c32(31)*

	
	
	
	
	
	m(8) – c32(32)*


Figure B - Association of Midambles to Spreading Codes for Burst Type 1-3 and KCell = 8
-- Association for Burst Type 1-3 and KCell = 4 Midambles

	m(1) – c1(1)
	m(1) – c2(1)
	m(1) – c4(1)
	m(1) – c8(1)
	m(1) – c16(1)
	m(1) – c32(1)

	
	
	
	
	
	m(1) – c32(2)*

	
	
	
	
	m(1) – c16(2)*
	m(1) – c32(3)*

	
	
	
	
	
	m(1) – c32(4)*

	
	
	
	m(1) – c8(2)*
	m(1) – c16(3)*
	m(1) – c32(5)*

	
	
	
	
	
	m(1) – c32(6)*

	
	
	
	
	m(1) – c16(4)*
	m(1) – c32(7)*

	
	
	
	
	
	m(1) – c32(8)*

	
	
	m(3) – c4(2)
	m(3) – c8(3)
	m(3) – c16(5)
	m(3) – c32(9)

	
	
	
	
	
	m(3) – c32(10)*

	
	
	
	
	m(3) – c16(6)*
	m(3) – c32(11)*

	
	
	
	
	
	m(3) – c32(12)*

	
	
	
	m(3) – c8(4)*
	m(3) – c16(7)*
	m(3) – c32(13)*

	
	
	
	
	
	m(3) – c32(14)*

	
	
	
	
	m(3) – c16(8)*
	m(3) – c32(15)*

	
	
	
	
	
	m(3) – c32(16)*

	
	m(5) – c2(2)
	m(5) – c4(3)
	m(5) – c8(5)
	m(5) – c16(9)
	m(5) – c32(17)

	
	
	
	
	
	m(5) – c32(18)*

	
	
	
	
	m(5) – c16(10)*
	m(5) – c32(19)*

	
	
	
	
	
	m(5) – c32(20)*

	
	
	
	m(5) – c8(6)*
	m(5) – c16(11)*
	m(5) – c32(21)*

	
	
	
	
	
	m(5) – c32(22)*

	
	
	
	
	m(5) – c16(12)*
	m(5) – c32(23)*

	
	
	
	
	
	m(5) – c32(24)*

	
	
	m(7) – c4(4)
	m(7) – c8(7)
	m(7) – c16(13)
	m(7) – c32(25)

	
	
	
	
	
	m(7) – c32(26)*

	
	
	
	
	m(7) – c16(14)*
	m(7) – c32(27)*

	
	
	
	
	
	m(7) – c32(28)*

	
	
	
	m(7) – c8(8)*
	m(7) – c16(15)*
	m(7) – c32(29)*

	
	
	
	
	
	m(7) – c32(30)*

	
	
	
	
	m(7) – c16(16)*
	m(7) – c32(31)*

	
	
	
	
	
	m(7) – c32(32)*


Figure C - Association of Midambles to Spreading Codes for Burst Type 1-3 and KCell = 4
Mapping of transport channels to physical channels

[Editor’s note:  this section describes the way in which transport channels are mapped onto physical resources]

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