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1.  Introduction
802.22 WG concerns whether WRAN can always capture a PN sequence and Index of the TG1 Beacon within a 5.1ms intra-frame QP? Now the problem is: because of the existence of RTS/ANP period during which there was no PN sequence and Index was transmitted, the WRAN can’t capture a PN sequence and Index of the TG1 Beacon if its intra-frame QP encounter the RTS/ANP period. Here we redesign the RTS/ANP so that the WRAN can always capture a PN sequence and Index of the TG1 Beacon within a 5.1ms intra-frame QP.
2.  The Problem in the current Draft
The TG1 Beacon superframe in the current Draft is as illustrated in Figure 1:
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Figure 1: Beacon  Superframe Structure in current Draft。

If we don’t consider the RTS/ANP, the WRAN can always capture a PN sequence and Index of the TG1 Beacon within a 5.1ms intra-frame QP as illustrated in Figure 2:
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Figure 2: The longest QP needed to Cpature PN and Index is 5.1ms when not considering the RTS/ANP 
But when take the RTS/ANP into consideration, because there is no PN sequence or Index was transmitted in the RTS/ANP period, the intra-frame QP needed will be much longer as illustrated in Figure 3
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 Figure 3: The longest QP needed to Cpature PN and Index is 9.89ms when considering the RTS/ANP
9.89ms is really a very long period for a WRAN intra-frame QP considering the WRAN frame length is only 10ms, so the WRAN service will definitely be affected if it opens a  9.89ms intra-frame QP to sense the PN sequence and Index of TG1 beacon in one of its 10ms frame.
3.  The new design of RTS/ANP to shorten the WRAN intra-frame QP
To resolve the problem mentioned above, we redesign the RTS/ANP as illustrated in Figure 4:
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Figure 4: The new RTS/ANP structure
With the new RTS/ANP structure, a PN sequence and Index was transmitted in I channel in the RTS/ANP period just the same as in other non-RTS/ANP period, except that the Index value in RTS/ANP period is a specific predetermined value 127. 

Now, the WRAN can always capture a PN sequence and Index within a 5.1ms QP, and after decoding, suppose the Index value is x, then if x = 127, the WRAN knows that the next PSDU will start right after this slot, otherwise, the WRAN knows that the next PSDU will start x slots later.

The two shadow symbol in Figure 5 represent turnaround time which allows the PPD to determine whether he had detected a RTS codeword and decide what he will transmit in the ANP period,  or to allow the SPD to determine whether what he received in the ANP period is the same as what he transmitted in RTS period and whether he should transmit its beacon in the next superframe or not?
The position of the two reserved bits in SyncBurst should also be modified a little bit so that the SyncBurst has the same structure with the I channel in the new RTS/ANP structure, the new design of a whole TG1 Beacon superframe is illustrated in Figure 5:
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Figure 5: The new TG1 Beacon superframe structure
4.  Conclusions
With the new RTS/ANP structure, a PN sequence and Index was transmitted in I channel of the RTS/ANP period, just the same as in other non-RTS/ANP period. So the WRAN can always capture a PN sequence and Index within a 5.1ms QP and thus, resolve the problem that WRAN concern on TG1.

Another advantage of this design is that it changes the current Draft in a minimum way, which is desirable because TG1 has been quite stable and now in the second round letter ballot status.
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Abstract


In this presentation we change the design of  the RTS/ANP in current Draft a little bit so that the WRAN can always capture a PN sequence and Index of the TG1 Beacon within a 5.1ms intra-frame QP.
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