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1 Introduction 
This contribution is an update of R1-081531.

According to ‎[1], the random access preamble format 4 shall start 
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 before the end of the UpPTS at the UE. In this contribution, we discuss the need to start the transmission of this preamble earlier than currently specified in order to avoid interference from data scheduled in the subframe following UpPTS when timing advance is used to create the guard period required for switching from UL to DL transmission.
2 Start of uplink transmission
In TDD, a guard period TUD for switching from UL to DL transmission is created by starting the uplink transmission prior to a start time related to an uplink timing advance of zero as illustrated in Figure 1. The length of this guard period is expected to be at most 
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(approximately 614Ts) according to ‎[2]. The UpPTS consists here of two OFDM symbols of total length of 4384Ts, so for a UE close to the eNodeB the uplink transmission is expected to start approximately 4998Ts (4384+614) before the end of subframe #1.
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Figure 1 The guard period TUD is created by a timing advance of the uplink transmissions
3 Timing of preamble format 4
The preamble format 4 has a total length of
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, and consists of a CP of length 
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and a sequence part of length
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as shown in Figure 2. The current timing of this preamble is such that a guard time of 
[image: image7.wmf]s

288

T

is created. Thus, for a switching guard period 
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data scheduled in the subframe following UpPTS will interfere with the preamble detection window as illustrated in Figure 3.
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Figure 2 Timing of preamble format 4 with respect to UpPTS.
Assuming now a switching guard period of 
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(TUD = 614Ts), the overlap (TUD – 288Ts) between the subframe and the PRACH detection window would thus be 326Ts, which corresponds to approximately 7% of the total window size. This may lead to a degradation of the preamble detection performance in particular when a high bit rate data users are scheduled in the first subframe that follows the UpPTS.
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Figure 3 Data scheduled in the first uplink subframe after UpPTS will overlap with the preamble detection window if
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4 The effective SNR
The impact on the detection performance of the preamble will depend on the amount of overlapping as well as of the SNR of the received data scheduled in subframe #2. In this section, a simplified SNR analysis is conducted in the sense that a partial overlap of data and preamble is approximated with a complete overlap but with a downscaled power of data.
With
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representing the relative overlap of the data with respect to the preamble length, the effective SNR at the input to the preamble detector can be expressed as 
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, where 
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In Figure 4, the effective SNR is plotted versus 
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, and for different data-to-preamble power ratios. As seen from this figure, the impact of the interference from data scheduled in subframes following UpPTS on the effective SNR starts to be severe for data-to-preamble power ratios 
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above 10dB. In ‎[3] it was shown that preamble format 4 required SNRs in the region of -11dB to -3 dB for 1% probability of miss-detection and it was concluded that it seemed reasonable to assume that the short preamble is mainly used in high SNR scenarios.
[image: image21.emf]-15 -10 -5 0 5

-20

-15

-10

-5

0

5

SNR in dB

Effective SNR in dB

 

 

b = 0 dB

b = 3 dB

b = 10 dB

b = 15 dB

b = 20 dB


Figure 4 The effective SNR for 7% overlap and for five different data-to-preamble power ratios.
5 Conclusion
With current start position of the preamble format 4, users scheduled in the uplink subframe that follow UpPTS will interfere with the corresponding preamble detection window when the guard period TUD, needed for switching from UL to DL transmission, exceeds 288Ts. Since RAN4 didn’t excluded switch times up to
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‎[2], for which severe interference may occur, we propose that the preamble format 4 shall start 326Ts earlier than currently specified, i.e. we propose that the preamble format 4 starts
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before the end of the UpPTS at the UE.
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