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1
Introduction
In this document, we outline the UE processing involved in PBCH demodulation.

2
Discussion
The baseline cell identification procedure for E-UTRA is shown in Figure 1:
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Figure 1

Cell Search
At the end of SSC detection, the UE is aware of the slot timing, cyclic prefix used in subframes #0 and #5, 10ms radio frame timing and cell ID (510 values). However, it is not aware of the timing of PBCH, whose TTI is 40ms.
In Figure 2, we outline the structure of PBCH, assuming it is present in every subframe #0 within 40ms.
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Figure 2

PBCH
After SSC detection, the UE still doesn’t know the 40ms timing for PBCH. Therefore the PBCH needs to be decoded blindly, with four hypotheses. This is accomplished by scrambling the coded PBCH bits, prior to transmission, with a different scrambling sequence depending upon the value of radio frame number (RFN) modulo 4.
After cell ID and symbol/frame timing detection, the RS is available as a signal for additional processing prior to PBCH demodulation. We propose to define the PRS sequences for RS with a periodicity of 40ms. This enables the UE to detect the PBCH 40ms boundary, thereby reducing the number of blind hypotheses that are needed.
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Figure 3

PBCH Demodulation
2.1
Impact on Initial Cell Search

Increasing the periodicity of PRS to 40ms has no impact on initial cell search. UE vendors interested in minimizing the number of PBCH blind decode attempts after SSC detection can utilize the PRS to indicate the 40ms timing. UE vendors not interested in such a feature do not have any additional increase in complexity, given that all the complexity is already subsumed within the blind decoding structure.

2.2
Impact on Neighbor Cell Measurements
Over the email reflector, some concerns were raised on the impact of neighbor cell measurements. We observe the following:
· Number of Tx antennas at eNB is transparent to the UE
· Not explicitly signaled in PSC or SSC

· To perform measurements of neighboring cells, UE has two options:

· Option A

· Perform measurements based on the 1st Tx antenna only

· Option B

· Perform measurements based on all available Tx antennas

· Requires detection of number of Tx antennas from RS or PBCH

We prefer option B as the baseline method of performing measurements. 

If the UE detects the number of Tx antennas from PBCH, it has to anyway detect the PBCH timing and in that sense, there is no impact of increasing the RS periodicity to the same as PBCH (40ms).
If the UE detects the number of Tx antennas from RS, it needs to perform additional correlations of the appropriate FFT O/P (tone locations) and locally generated pseudo-random sequences. The UE cannot simply stop after SSC detection stage and start performing measurements. There is an additional stage involving the processing of RS. From this viewpoint, having an RS periodicity of 40ms does not impose any additional complexity on the UE.
Based on the recent RAN4 LS, the UE is not required to decode PBCH from neighbor cells. While it is not required, detection of PBCH from neighboring cells is needed whenever the UE needs to handoff to a new serving cell, especially as it relates to UE based mobility as agreed upon in RAN2.

3
Summary

We propose to adopt a periodicity of 40ms for PRS in E-UTRA.
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