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Introduction

In order to support multi-code transmission in TDD the current physical channel mapping after the 2nd interleaving scheme has to be adjusted for optimal bit separation. With the current scheme only in the single code case the bits will have maximum distance with interleaving. In UTRA TDD due to the large variance in the interference in time domain it is important to maintain the maximum separation between the bits, because in the case of uplink/downlink interference there could be a situation where a part of a slot could be wiped out. If the bits from the parallel codes are not maximally separated in time domain this could result in an error burst being input to the channel decoder. 

This contribution proposes simple corrections to the physical channel mapping with multi-code transmission to avoid the problem.

Principle of the new scheme

According to current TDD specification (TS25.222), the second interleaving scheme combined with the physical channel mapping follows a simple rule by which in case of parallel codes the bits that should be separated by the interleaving are mapped on top of each other. This is illustrated in Figure2 in the part headed: "Multi-code Tx current". As was already mentioned before due to the uplink/downlink interference in UTRA TDD it is important that these bits are not mapped on top of each other. In the case that a part of a time slot (begging/end) is lost such a bit mapping scheme would result in an input error burst to the channel decoder most likely.

In this context, we propose to use a simple scheme to overcome this problem. The following would be applicable in the case of multi-code transmission in UTRA TDD. The new scheme would simply perform a bit order reversal of the bits to be mapped on the second code. Since in TDD there are up to 9 codes to be transmitted the scheme would in this case invert the bit order on every second code. The case with two parallel codes is also illustrated in Figure2 in the part headed: "Multi-code Tx modified". The proposed scheme is a generic solution for Multi-code transmission in all specified cases with UTRA TDD.

The new scheme does not include major complexity issues either, since only a bit order reversal is introduced for part of the data. 

Results

The proposed scheme was simulated and the gain to the current scheme is obvious from the Figure1. The simulation was a simple example to demonstrate the tolerance to losing one or more consecutive bits (symbols) from the beginning of the burst. This was performed both with and without the modification. The simulation set-up was corresponding to a spreading factor of 16 and two parallel codes. It should be noted that the presented performance is at 1/3 rate coding and that further deterioration can be expected as the code rate goes down (1/2). The simulation parameters were the following:

· 10ms Interleaving

· 1/3 Rate convolutional coding

· No of frames: 10000

· AWGN channel

· SNR set to 0dB

Text proposal 

In the text as given below required changes for physical channel mapping scheme are made to accommodate the possibility of using multi-code transmission in TDD. The changes apply to specification document TS25.222.

Conclusion

We propose to adopt the text from beyond to the specification document TS 25.222.
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Figure 1: Simulation resluts
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Figure 2: Modified physical channel mapping principle
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6.2.11  Physical channel mapping

The PhCH for both uplink and downlink is defined in [6]. The bits after physical channel mapping are denoted by 
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, where p is the PhCH number and Up is the number of bits in one radio frame for  the respective PhCH. The bits wpk are mapped to the PhCHs so that the bits for each PhCH are transmitted over the air in ascending order with respect to k. The mapping scheme depends on the applied 2nd interleaving scheme.

6.2.11.1  Mapping scheme after frame related 2nd interleaving

The following mapping rule is applied:

Bits on first PhCH after physical channel mapping:
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Bits on second PhCH after physical channel mapping:
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Bits on the odd numbered Pth PhCH after physical channel mapping  (P = 1, 3, 5, …..):
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Bits on the even numbered Pth PhCH after physical channel mapping  (P = 2, 4, 6, …..):
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6.2.11.2  Mapping scheme after timeslot related 2nd interleaving

For each timeslot only those physical channels with p = 1, 2, …, Pt are considered respectively, which are transmitted in that timeslot, and the following mapping scheme is applied:

Bits on first PhCH in timeslot t after physical channel mapping:
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Bits on second PhCH in timeslot t after physical channel mapping:
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Bits on the odd numbered PhCH Pt in timeslot t after physical channel mapping  (P = 1, 3, 5, …..)::
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Bits on the even numbered Pth PhCH Pt  in timeslot  t after physical channel mapping  (P = 2, 4, 6, …..):
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Note: t subscript has also been added for the last two equations.
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