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1 Introduction
In the 7.68Mcps TDD option WI, construction of the synchronization codes for the 7.68Mcps TDD option has been considered thus far. This document considers aspects of the SCH channel itself. Aspects of SCH that have not thus far been considered for the 7.68Mcps TDD WI are:

· timeslot occupancy of SCH and P-CCPCH

· toffset of SCH

It is proposed in this document that the construction of the SCH for the 7.68Mcps TDD option is aligned with that for 3.84Mcps TDD (note: the 7.68Mcps TDD SCH is constructed from synchronization codes that are unique to the synchronization codes used at 3.84Mcps and this aspect has already been captured in [1,2]).

2 Timeslot occupancy of SCH

The synchronization codes for the 7.68Mcps TDD option have been defined to facilitate the design and operation of UEs that are capable of operation at both the 3.84Mcps and 7.68Mcps TDD chip rates. This goal has been achieved by defining the 7.68Mcps TDD option synchronization sequences to be based on repetition coded versions of the 3.84Mcps TDD synchronization sequences (note that unique modulation sequences are then applied to these basic repetition coded synchronization codes).
To further aid in the design of dual mode 3.84Mcps / 7.68Mcps TDD UEs, it is proposed that both sync case 1 and sync case 2 are supported in the 7.68Mcps option and that, as for 3.84Mcps, the second timeslot allocated for SCH is separated from the first SCH timeslot by 8 timeslots.

3 toffset
In 3.84Mcps TDD, it is necessary for the SCH of neighbour cells to be offset from one another. This offsetting avoids a capture effect between the synchronization channels of neighbouring cells. The existence of the capture effect is independent of the chip rate of the cell.
At 3.84Mcps, the time offset applied to the SCH depends on the code group of the cell. A unique toffset value is applied for each code group (of which there are 32). The toffset,n value that is applied for code group n is:


[image: image8.bmp]
The equation used for toffset,n allows for the support of 32 code groups, while ensuring that the SCH is never coincident with the midamble or guard period for any code group (since the P-CCPCH or other physical channels may be multiplexed on the same timeslot as the SCH). Figure 1 shows some pertinent cases for the toffset,n value applied to SCH at 3.84Mcps TDD. 


[image: image2]
Figure 1 - toffset,n applied to SCH for various code groups, n, at 3.84Mcps

The equivalent relationship between code group, n, and toffset,n at 7.68Mcps is:
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This relationship accounts for the higher chip rate at 7.68Mcps (and hence, the increased number of chips per SCH, the increased number of chips per midamble and the increased number of chips per guard period). Note that with this definition of the toffset,n values for 7.68Mcps, the locations of the SCH in time are identical at 7.68Mcps to the locations at 3.84Mcps. Figure 2 shows some pertinent cases for the toffset,n value applied to SCH at 7.68Mcps TDD.


[image: image4]
Figure 2 - toffset,n applied to SCH for various code groups, n, at 3.84Mcps

4 Text Proposals
It is proposed to capture the timeslot occupancy and toffset aspects of SCH for the 7.68Mcps TDD option in TS25.202 and TR25.809.

4.1 Text Proposal for TS25.202

<<<<<<<<<<<<<<<<< START OF TEXT PROPOSAL >>>>>>>>>>>>>>>>>>>

6.6
Synchronisation Codes
The synchronisation codes for the 7.68Mcps TDD option are formed by repetition coding of the 3.84Mcps TDD synchronisation code words. Unique modulation sequences are applied to these code words that enable the UE to determine the code group, frame alignment and chip rate of the cell. 
The synchronization channel (SCH) is constructed in an identical manner to the construction at 3.84Mcps. The relationship between code group, n, and toffset,n at 7.68Mcps is:
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<<<<<<<<<<<<<<<<< END OF TEXT PROPOSAL >>>>>>>>>>>>>>>>>>>>>

4.2 Text Proposal for TR25.809

<<<<<<<<<<<<<<<<< START OF TEXT PROPOSAL >>>>>>>>>>>>>>>>>>>

6.2.7
The synchronization channel (SCH)

The code group of a cell can be derived from the synchronisation channel. In order not to limit uplink/downlink asymmetry, the SCH is mapped on one or two downlink slots per frame only.

There are two cases of SCH and P-CCPCH allocation as follows:

Case 1)
SCH and P-CCPCH allocated in TS#k, k=0….14

Case 2)
SCH allocated in two TS: TS#k and TS#k+8, k=0…6; P-CCPCH allocated in TS#k.

The position of SCH (value of k) in the frame can change on a long term basis in any case.

Due to this SCH scheme, the position of P-CCPCH is known from the SCH.
Figure 6.2.7.1 is an example for transmission of SCH, k=0, of Case 2.


[image: image6]
Figure 6.2.7.1: Scheme for Synchronisation channel SCH consisting of one primary sequence Cp and 3 parallel secondary sequences Cs,i in slot k and k+8 (example for k=0 in Case 2)

As depicted in figure 6.2.7.1, the SCH consists of a primary and three secondary code sequences each 512 chips long. The primary and secondary code sequences are defined in section 8.4.

Due to mobile to mobile interference, it is mandatory for public TDD systems to keep synchronisation between base stations. As a consequence of this, a capture effect concerning SCH can arise. The time offset toffset,n enables the system to overcome the capture effect.

The time offset toffset,n is one of 32 values, depending on the code group of the cell, n, (section 8). Note that the cell parameter will change from frame to frame, but the cell will belong to only one code group and thus have one time offset toffset,n. The exact value for toffset,n, is given by:
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<<<<<<<<<<<<<<<<< END OF TEXT PROPOSAL >>>>>>>>>>>>>>>>>>>>>
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