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1.  Reference

[1]
IEEE P802.22™/D0.1 Draft Standard for Wireless Regional Area Networks Part 22: Cognitive Wireless RAN Medium Access Control (MAC) and Physical Layer (PHY) specifications: Policies and procedures for operation in the TV Bands.
2.  
Overhead Reduction for Downlink Bursts: A Refined DS-MAP Message
2.1. Introduction
As stated in Section 6.8.2 of [1], the DS-MAP message shall be padded to meet the byte boundary. However, there is discrepancy in the required number of padding nibbles in [1] that leads to occasional failure of fulfilling such requirement. A redundant byte-boundary checking process and inefficient use of padding nibbles are also identified.

This contribution defines a refined DS-MAP message that is more compact, efficient and satisfies the byte-boundary requirement. In addition, full compatibility with all the other mandatory and optional features is maintained. The refined DS-MAP message focuses on three aspects: (i) deletion of redundant byte-boundary checking process; (ii) correction of required number of padding nibbles; (iii) more flexible and meaningful definition of part of the padding nibbles.
2.2. Issues in Current Draft
The redundant byte-boundary checking process and discrepancy in the required number of padding nibbles are listed as follows.

(i) Redundant byte-boundary checking process:


[image: image1]
(ii) Incorrect number of padding nibbles:

[image: image2]
2.3. Proposed Text Changes
In the following, the texts in red are to be deleted while those in blue are to be added to the refined DS-MAP message.
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By the above refined DS-MAP message (refined Tables 30 and 32), byte-boundary can be guaranteed. Padding nibbles that are always required for the case of DIUC ( 15 in the current draft standard [1] are redefined in a more meaningful way as reserved bits for a higher design degree of freedom. More additional features can therefore be supported. The byte-boundary checking process now applies to the case of DIUC = 15 only. It is noteworthy that the refined DS-MAP message is fully compatible with other mandatory or optional features as the original fields and conditionings other than the padding nibbles remain unchanged. 
2.4. Conclusion
In summary, a refined DS-MAP message, in particular, refined Tables 30 and 32, was proposed where a redundant byte-boundary checking process was removed and correction was made to the required number of padding nibbles for fulfilling the byte-boundary requirement. Part of the padding nibbles were also redefined and utilized in a more meaningful way so that more additional features can be supported. We note that this feature was obtained by improving the efficiency of the current DS-MAP message without introducing any additional bits compared with the current draft standard [1]. All the original fields and conditionings other than the padding nibbles remain unchanged in the refined DS-MAP message. Therefore, it is more compact and is fully compatible with all the other mandatory and optional features in the current draft.
Abstract


This contribution defines a refined DS-MAP message that is more compact and fully compatible with all the other mandatory and optional features in the current draft standard v.D0.1. Corrections are made to the number of padding nibbles such that the mandatory byte-boundary condition can be satisfied. In addition, a redundant byte-boundary checking process is removed and part of the padding nibbles are redefined and utilized in a more meaningful way that provides an extra design degree of freedom.
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Refined Table 32:





Syntax�
Size�
Notes�
�
DS-MAP_IE () {�
 �
�
�
	DIUC�
4 bits�
6.8.2.1.1�
�
	If (DIUC == 15)�
 �
�
�
		Extended DIUC Dependent IE�
Variable�
6.8.2.1.2�
�
	else{�
�
�
�
		If (INCLUDE_CID){�
�
The DS-MAP starts with INCLUDE_CID =0.�INCLUDE_CID is toggled between 0 and 1 by the CID-SWITCH_IE() – see 6.8.2.1.2.2�
�
			Reserved�
1 bit�
�
�
			N_CID�
7 bits�
Number of CIDs assigned for this IE�
�
			for (i=0; i<N_CID; i++)�
 �
�
�
				CID�
16 bits�
Unicast/Multicast/Broadcast CID. In case of a dummy allocation, the BS shall user the Padding CID – see Table 248�
�
		}�
 �
�
�
		Reserved�
3 bits�
�
�
		Channel Offset�
7 bits�
�
�
		Number of Channels�
7 bits�
�
�
		Slot Offset�
8 bits�
�
�
		Number of Slots�
8 bits�
In number of PHY symbols. Specification of the duration in the downstream allows for the BS to introduce gaps in the downstream data transmission, and hence provide better support for coexistence.�
�
		Boosting�
3 bits�
000: normal (not boosted)


001: +6dB


010: -6dB


011: +9dB


100: +3dB


101: -3dB


110: -9dB


111: -12dB�
�
	}�
�
�
�
     If (! byte_boundary)�
�
�
�
      	Padding Nibble�
4 bits�
�
�
}�
 �
�
�






Refined Table 30:


Syntax�
Size�
Notes�
�
DS-MAP_Message_Format() {�
 �
�
�
	Management Message Type = 1�
8 bits�
�
�
	Synchronization Field�
16 bits�
Table 31�
�
	DCD Count�
8 bits�
Matches the value of the configuration change count of the DCD, which describes the downstream burst profiles that apply to this map.�
�
	BS ID�
48 bits�
See Table 26.�
�
	Begin PHY Specific Section {�
�
�
�
		for (i = 1; i ( n; i++) {�
�
�
�
			DS-MAP_IE()�
Variable�
PHY specific (6.8.2.1)�
�
       	}�
�
�
�
	}�
�
�
�
	If (! byte_boundary)�
 �
�
�
		Padding Nibble�
4 bits�
�
�
}�
 �
�
�









ONLY 3 BITS are required for (INCLUDE_CID =0), which are ALWAYS REQUIRED for (DIUC (15).











Table 32 [1]:


Syntax�
Size�
�
DS-MAP_IE () {�
 �
�
	DIUC�
4 bits�
�
	If (DIUC == 15)�
 �
�
		Extended DIUC Dependent IE�
Variable�
�
	else{�
�
�
		If (INCLUDE_CID){�
�
�
			N_CID�
7 bits�
�
			for (i=0; i<N_CID; i++)�
 �
�
				CID�
16 bits�
�
		}�
 �
�
		Channel Offset�
7 bits�
�
		Number of Channels�
7 bits�
�
		Slot Offset�
8 bits�
�
		Number of Slots�
8 bits�
�
		Boosting�
3 bits�
�
	}�
�
�
     	If (! byte_boundary)�
�
�
      	Padding Nibble�
4 bits�
�
}�
 �
�






NOT REQUIRED as byte boundary is always guaranteed in DS-MAP_IE().


(see Table 32)








Table 30 [1]:


Syntax�
Size�
�
DS-MAP_Message_Format() {�
 �
�
	Management Message Type = 1�
8 bits�
�
	Synchronization Field�
16 bits�
�
	DCD Count�
8 bits�
�
	BS ID�
48 bits�
�
	Begin PHY Specific Section {�
�
�
		for (i = 1; i ( n; i++) {�
�
�
			DS-MAP_IE()�
Variable�
�
       	}�
�
�
	}�
�
�
	If (! byte_boundary)�
 �
�
		Padding Nibble�
4 bits�
�
}�
 �
�
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