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Response for Comments & Resolution

Related with this part, there are three comments ( #203, #39 and #107). The comments are classified mainly two parts. One is that FDD scheme is an optional, so the FDD scheme remove or move to optional section (#39). Another part is that they ask “How TDD scheme merge with previous (Philips scheme) one” (#203 and #107). To reflect the comments, followed document shows TDD and FDD IDRP schemes saperately. FDD IDRP will be moved to annex based on the decision of Washington meeting. This is the first step to merge the one IDRP scheme.  And then, the second step will be merged between TDD IDRP(in followd text) and Philips IDRP. Carlos and Gwangzeen agree with this procedure. The merged document will be modified in next version of this document. 
Replace the content of clause 6.21.1.5 by the following text:
6.21.1.5 Incumbent Detection Recovery
1.1.1.1.1 Incumbent Detection Recovery (Mandatory,TDD case)
Herein, “Incumbent Detection Recovery” refers to the operation of selecting a new channel in the event of appearance of incumbent user (IU). There are three types of notification: Explicit, Implicit and Short implicit. These notification methods, a part of the recovery protocol, have different merits and demerits for incumbent appearance scenarios. First of all, explicit notification, simply BS transmit channel switching request message (CHS-REQ) to CPE, is the best way to notify to CPE for channel change (recovery). However, when CPE cannot hear the downstream, it is impossible to receive channel switch request (CHS-REQ) message. In such case, we can use implicit notification which is CPE wait until certain time to receive CHS-REQ. If CHS-REQ is not received. CPE conjecture some problem on the operating channel and move to pre-defined candidate channel immediately. But implicit recovery needs more time overhead comparing with explicit notification. Figure 1 shows conceptually these procedures. 
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Figure１IDRP Overview
Based on these concepts, IDRP can be designed as Figure 2 and 3 in TDD case. First of all, after every predefined channel sensing time BS analysis sensing results. If WRAN systems employ a sensor inculuding intelligent decision, BS simply receiving the sensing results from the sensor. However, if not, IDRP should include the decision procedures to estimate correct sensing results. Figure 2 and 3 show in detail the procedures execured in IDRP in the case of BS and CPE, respectively. As shown in the figures, the procudres operate depending on the sensing results and BS or CPE’s response, by doing so,  the procedure optimally change their operating channel. Noting that the procedure assuemed candidate channels are predefined by channel set management procedure. 
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	Figure 1 —BS recovery procedure (TDD)
	Figure 2 —CPE recovery procedure (TDD)


Following text move to Annex :
1.1.1.1.2 Incumbent Detection Recovery (Optional FDD case)
In this sub-section, we discuss the IDRP(See TDD IDRP section) for FDD version. The main difference between TDD and FDD IDRP is the number of their operating channels. Oviousely, FDD mode uses different US and DS channels. This means that incumbent users can be appeared one of both or both US and DS channels. Also, WRAN systems can be changed one of both channel or both channel while IU appeared their operating channels. Therefore, in the case of FDD, incumbent appearance sinarios are more complex comparing with TDD case. Figure 4 shows five possible the incumbent appearance scenarios:

· Case 0: When IU detected by both BS and CPE

· Case 1: When IU in upstream detected by BS
· Case 2: When IU in downstream detected by BS

· Case 3: When IU in upstream detected by CPE

· Case 4: When IU in downstream detected by CPE

In case 0, BS and CPE move their channel to predefined candidate channel immediately. Because both BS and CPE notice IU, they not need more time to notice each other. In other cases, we can choose one or more methods depending on IU appearance scenarios.
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Figure 3 —Incumbent appearance scenarios

In FDD case, possible notification methods are summarized as shown in Figure 5. However, even if an incumbent user appears in the channel, BS can try to send the CHS-REQ message based on the response time. In this reason, when an IU appears in active set, BS shall execute first explicit notification methods. However, FDD system may have a problem in executing explicit notification. The problem is that the BS cannot make CHS-REQ message. The reason is that if BS fails receiving of BLM-REP, BS cannot sure what channel has a problem (DS, US or both?). Therefore the BS needs more information to decide the problem of DS and US channel.

To solve this problem the double-checking response protocol (DCRP) is introduced. Basically, in FDD mode, BLM-REP message are used not only acknowledgement of BLM-REQ but also transmission of sensing result itself. Figure 6 and 7 show sensing result report message and corresponding CPE procedure.
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Figure 4 —Incumbent notification for each case
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Figure 5 —Sensing result report messages
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Figure 6 —Sensing result report procedure
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Figure 7 —BS sensing result report analysis

Based on DCRP, the BS concludes what channel has a problem as shown in Figure 8. Finally, we can devise the corresponding recovery procedure depicted in Figure 9 and Figure 10 for FDD mode.
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Figure 9 BS recovery procedure (FDD)
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Figure 10 CPE recovery procedure (FDD)
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Abstract


This document provides IDRP(Incumbent Detection Recovery Protocol) which yield selecting and moving of new operating channel in WRAN system when an IU appears current operating channels. Proposed IDRP designed various incumbent appearance senarios including both TDD(mandatory) and FDD(Optional) mode. The protocol consists of mainly three parts which are Incumbent notification, channel switching and candidate channel selecting procedure. Specially, proposed protocol precisely described Incumbent notification procedure which is most important part of IDRP. These solutions provide successful changing of the operating channel in WRAN systems. This document provides recommended remedy for comment CID # 203, #39 and #107. Also this is an on-going work towards the final resolution.
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