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1. Introduction
RAN1 thanks to RAN2 for the LS (R2-063657) on “Primary BCH Transmission”. 

RAN1 has discussed the questions stated by RAN2 and more detailed responses are provided below. However, the main conclusion from the RAN1’s discussion on the topic was that, in general and regardless of the detailed transmission approach (bandwidth and time duration), transmitting 200-300 bits every 10 ms (20-30 kbit/s) to the cell edge on the primary BCH will be quite expensive in terms of downlink resources and may also impose relatively strong limitations on the LTE cell range. The purpose with the primary BCH is to provide the UE with the essential system parameters at an early stage during cell search. Hence one should carefully evaluate which information needs to be transmitted on the P-BCH. The information transmitted on the P-BCH should be the information needed in order to read the secondary system information (on secondary BCH) and additionally information that is needed for enabling fast neighbor measurements and handover procedures. It is RAN1’s view that the P-BCH payload should preferably be limited as much as possible to a maximum of 30-40 bits including CRC. Once the exact number of bits has been agreed on, RAN1 will decide on the details BCH transmission scheme.
Answers to RAN2’s questions:

Q.1: What is the number of bits that can be carried per 1ms TTI, if 1% BLER is targeted for 98% coverage reliability?

Simulation results presented in RAN1, [1][2][3], show that 45-100 bits can be transmitted depending on TX diversity being applied or not. Note that these numbers might not represent the worst case and there may be scenarios where even this amount of bits will not be possible.
Q.2: What is the number of bits that can be carried per 1ms TTI, if the BLER and coverage reliability targets are relaxed (e.g., various combinations of 1-10% BLER and 95-98% coverage reliability)?

By relaxing the requirements to 10% BLER and 95% coverage up to about 200 bits can be transmitted for the scenarios studied. 
Q.3: If 200-300 bits do not fit 1 ms TTI in case of 1.25 MHz transmission bandwidth, is there a preference on the transmission scheme (e.g., larger transmission bandwidth, longer TTI, or segmentation) from RAN1 perspective?

As mentioned above, the first step should be to reduce the amount of bits transmitted on the P-BCH and rather transmit those on the secondary BCH.  Both approaches, transmitting with a larger bandwidth or for a longer time, mean assigning more resources to the P-BCH which is problematic especially for the low bandwidth carrier case. As also mentioned in the answer to question 4, in the power limited case increasing the resources in the frequency domain does not increase the number bits substantially and the only option is then to transmit for a longer time. 
Q.4: What would the answers to Q.1 and Q.2 be, if the transmission bandwidth is increased to 5 MHz? Would it be possible that the cell bandwidth is detected by synchronisation channel reception, if LTE supports multiple transmission bandwidths for primary BCH transmission?
Increasing the bandwidth potentially increases the number of bits that can be transmitted due to diversity gains, but in the power limited case (contrary to the interference limited scenario) there is as such no increase in the number of bits due more channel bits being available in the frequency domain (wider transmission bandwidth). The cell bandwidth could be detected using the synchronization channel, but for simplicity RAN1 chose to use the P-BCH for this. 
Q.5: Does the answer to Q.3 depend on the periodicity of primary BCH (e.g., 10, 20, 40 ms, or even longer)?
Increasing the periodicity does not increase the number of bits as such, but if UEs in bad channel conditions utilize soft combining over multiple (e.g. 10 ms) occurrences of the P-BCH, more bits can be transmitted in each occurrence, but the P-BCH reading time is extended for the UEs in bad radio conditions. 
Q.6: What is the assumption of periodicity of primary BCH transmission, considering the impact on cell search? 
The P-BCH periodicity was chosen with cell search in mind. Any change of the P-BCH periodicity will impact current RAN1 assumptions regarding cell search. It is especially important then to consider the impact of primary and secondary BCH periodicity on radio link setup latency.
2. Actions:
TSG-RAN WG2:

3GPP RAN1 kindly asks RAN2 to take the recommendations into account when designing the transmission of system information.
3. Dates of Next 3GPP TSG-RAN WG1 Meetings:
TSG RAN WG1 Meeting #48
12.02. - 16.02.2007

St. Louis, USA

TSG RAN WG1 Meeting #48bis
26.03. - 30.03.2007

Malta
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