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Proposed modification to the IEEE Std 802.22TM- 2011
Modification of the SCH to signal the boosting level for the initial broadcast MAC control messages

Since various boosting levels can be used in the transmission of downstream MAC and data messages as indicated in the DS-MAP (Table 26), such a flexibility should also me included for the initial broadcast MAC control messages in each frame to be able to, in particular, maintain the robustness of these messages at an equal or higher level than that used for other MAC and data messages so that even the distant CPEs can properly decode these broadcast messages. It would make little sense if a data message is boosted to be more robust than the basic MAC control messages that allow the CPE to find the location of its incoming and returning bursts in the multiplex.

It is first proposed to modify the SCH parameters in sub-clause 7.5.1 (Table 1) to allow indication of the boosting level that will be used for the FCH and DS-MAP control messages. Although there are more broadcast MAC control messages that can be transmitted such as the US-MAP, DCD and UCD, the level of boosting for these latter messages are specified in the DS-MAP.

Secondly, it is felt that more flexibility is needed in the possible placement of these five initial MAC control messages at the beginning of each frame and some modified text is proposed for sub-clause 7.4 (middle of page 30) to clarify the order in which these initial broadcast MAC control messages can be transmitted.

a) Modify Table 1in sub-clause 7.5.1 as follows:
	FCH Encoding Flag
	1bit
	0: FCH packet encoded with PHY mode 5
1: FCH packet encoded with PHY mode 4

	Boosting level of the initial  four broadcast MAC control messages
	3 bits
	111:   3 ,   (in voltage ratio)
110:   2
101:  3/2
100:    1 , normal (not boosted)

 011:  2/3
010:   1/2
001:   1/3
000:     0

	Self-coexistence Capability Indicator
	42 bits
	00: no self-coexistence capability supported
01: only Spectrum Etiquette
10: Spectrum Etiquette and Frame Contention
11: Reserved


b) Modify the text of the 4th paragraph of page 30 as follows:
The format of the FCH MAC burst is described in 7.5.2. The FCH is modulated using the data mode
 (e.g., Mode 4 or 5, see Table 202) and the boosting level selected in the SCH. Binary convolutional coding (BCC, 9.7.2.1) shall also be applied to the FCH burst. The FCH specifies the length of the frame in OFDM symbols and the length of either the DS-MAP, if transmitted, or the US-MAP. If neither, the DS-MAP nor the US-MAP is transmitted, this length shall be set to zero. The DS-MAP message, if transmitted, shall be the first MAC PDU in the burst following the FCH since it defines the length and the transmission format of the following MAC PDUs. If a DS-MAP message is not transmitted, the US-MAP message shall immediately follow the FCH. If the DCD message is transmitted in the frame, it shall immediately follow the DS-MAP. If the DS-MAP message is transmitted, the US-MAP message and the UCD message, if transmitted,  should be placed sufficiently early in the downstream burst to leave the time for the distant CPEs to receive the relevant information in time for their upcoming upstream transmission The first message following the FCH shall be modulated using data mode 5 as described in Table 202 with the mandatory BCC mode (see 9.7.2.1) and the boosting level indicated in the SCH. These broadcast MAC control messages can be transmitted in more than one MAC PDU in the downstream burst as long as they precede the MAC PDUs for which they contain transmission format information.
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Abstract


In our work to create test vectors and testing an implementation for compliance to the base 802.22 standard, it was discovered that since various boosting levels can be used in the transmission of downstream data and MAC messages as indicated in the DS-MAP, such a flexibility should also be included for the FCH and the first transmitted MAC control message to maintain the robustness of these messages at an equal or higher level than that used for the data and other MAC messages so that even the distant CPEs can properly decode these broadcast messages. It is proposed to modify the SCH parameters in Table 1 of the IEEE Std. 802.22TM-2011 to allow indication of the boosting level that will be used for the FCH and the first MAC control message. It is also proposed to clarify the order in which these broadcast MAC messages should be transmitted.
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