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Format of SFH and delta encodings in AAI_NBR-ADV (16.2.3) 

Daniel Cohn, Vladimir Yanover
Alvarion
Problem Statement

Problem #1:

802.16m/D4 allows ABS to transmit SFH information of neighbor ABSs to connected AMSs in order to expedite network re-entry when the AMS performs handover to a neighbor ABS. To save overhead, the standard allows the ABS to transmit only differences between the neighbor ABS SFH and the first ABS of the same cell type (“delta encoding”) in the AAI_NBR-ADV message. 

However, the delta encoding format is not specified in D4.
It should be noted that, according to D4, information needed for re-entry purposes is contained in S-SFH SP1 IE, therefore only SP1 IEHowHoHHo
 information needs to be transmitted in the AAI_NBR-ADV message, whether it is transmitted in full or delta format. 
Problem #2:

In D4, the S-SFH message is partitioned into three subpackets (SPs) which contain different S-SFH elements. SP1 includes elements required for network re-entry, SP2 includes elements required for network entry and discovery and SP3 contains all the remaining elements. The SPs are periodically transmitted by the ABS, with different period length (e.g. 40 ms, 80 ms and 160 ms for SP1, SP2 and SP3 respectively as shown in the figure). 

[image: image1.emf]
S-SFH SPs are transmitted in the first subframe within a superframe, together with the P-SFH. P-SFH and S-SFH can occupy up to 24 DLRUs (Distributed Logical Resource Units) in the subframe.  This motivation for this limitation is to ensure the SFH can be transmitted in a single subframe, even for the lowest channel bandwidth supported (5 MHz), in a coding rate that provides reasonable coverage.

The SFH size limitation imposes a rigid restriction on the size of the SPs. This limitation makes SP design difficult and in particular precludes future extension of the SPs (e.g. to support additional features in later standard revisions).
Suggested Solution

Remedy #1:

AAI_NBR-ADV message is changed so that only SP1 information is transmitted, whether in full or delta format.

Delta information is encoded in type-value format, where the type is derived from the order of the field in the SP1 message, starting from zero. For instance, the “LSBs of 48 bit ABS MAC ID” field in the SP1 message appears in the second position, therefore its type in the delta SFH encodings is encoded as 1.

It is also specified that dynamic SFH fields (such as MSB of superframe number) are not transmitted in the AAI_NBR-ADV message.
The length of the SFH SP1 delta and full information is included in order to enable legacy AMS to decode following fields in case new elements are added to the SP1 IE formats. Accordingly, SP1 length is changed to “variable”. It should be noted that even in D4 the length of SP1 is variable due to the presence of variable-length fields, e.g. DCASi

Remedy #2:

A new S-SFH structure is proposed, based on the concept of S-SFH containers. An S-SFH channel is a container for SP fragments, where for example S-SFH channel #1 can carry data currently associated with SP1. S-SFH channels are transmitted periodically with the same period length defined in D4 for the different SPs. When SDUs within S-SFH channels are fragmented, fragments are transmitted in consecutive superframes. The advantage of the proposed structure is that SP size is no longer limited by the capacity of a single subframe and therefore SPs can be extended without this limitation.

Suggested Standard Modifications
Remedy #1:
1.- Add the following text at the end of page 84 in section 16.2.3.12

Dynamic SFH information such as MSB of superframe number shall not be transmitted in the AAI_NBR-ADV message.
2.- Modify table 687 in page 86, lines 19-49 as follows:

	Control_bitmap
	4
	Each bit maps to one SFH subpacket or extended broadcast information. For macrocell ABS, the bitmap shall be 1111

	If( SFH_encoding_format =00) {
	
	//encoding format type-1

	If( Control_bitmap[0] ==1 ){
	
	

	SFH Subpkt 1 length
	1
	Length of SFH Subpkt 1 in bytes

	SFH Subpkt 1
	88Variable
	//exclude those fields already in cell type info

	}
	
	

	If( Control_bitmap[1] ==1 ){
	
	

	SFH Subpkt 2
	88
	

	}
	
	

	If( Control_bitmap[2] ==1 ){
	
	

	SFH Subpkt 3
	88
	//exclude those fields already in cell type info

	}
	
	

	}
	
	

	If( SFH_encoding_format =01) {
	
	

	Delta information length
	1
	Length of transmitted delta information in bytes

	Delta information
	Variables
	Delta encoding, w.r.t. the reference BS

	}
	
	


3.- Add the following text at the end of section 16.2.3.12, in page 86 after line 58.

Delta information is encoded as a sequence of type-value pairs, where the one-byte type field encodes the S-SFH field type, defined as the order in which the field appears in the S-SFH SP1 IE format, as specified in table 811 (a value of zero represents the first field). The length of the value fields follows the definition in table 811 for each S-SFH SP1 IE field. 
The delta information field should be padded so its length will be an integer number of bytes.
Remedy #2:

1.-Make the following changes in section 16.2.23, page 335, lines 61-65
16.2.23 Update of S-SFH IEs
The S-SFH channel subpacket (SP) IEs (i.e., S-SFH SP1 IE, SP 2 IE and SP3 IE) are transmitted by ABS at the scheduled period of each channel SP, respectively, with different periodicity (i.e., TC1< TC2<TC3TSP1 < TSP2 < TSP3). This SP scheduling periodicity information is transmitted in the S-SFH SP3 IE. Otherwise, an AMS may implicitly know each S-SFH SP IE's scheduling period by receiving each subsequent S-SFH SP IE.

Each S-SFH channel (channels 1, 2 and 3) carries fragments of the corresponding S-SFH subpackets (SP1, SP2 and SP3 respectively). If an S-SFH subpacket is comprised of Nfrag fragments, the corresponding S-SFH channel is transmitted over consecutive Nfrag superframes. This is indicated by the More fragments field of the S-SFH IE.

2.-Make the following changes in section 16.3.6.2.1.2, page 434, lines 1-26

16.3.6.2.1.2 Secondary Superframe Header

The Secondary Superframe Header (S-SFH) may be transmitted in every superframe

If the S-SFH is present, the S-SFH shall be mapped to the NS-SFH distributed LRUs following the NP-SFHdistributed LRUs. The value of NS-SFH is indicated in P-SFH IE.

The S-SFH can be repeated over two consecutive superframes.

The information transmitted in S-SFH is divided into three sub-packets, which are carried by three S-SFH channels.

The channels sub-packets of S-SFH are transmitted periodically where each channels sub-packet has a different transmission periodicity as illustrated in Figure 515.

The “channel SP scheduling periodicity information" field of S-SFH SP3 is used to indicate the transmission periodicity

of the S-SFH channels SPs (1, 2, 3). Table 807 shows the transmission periodicity of different S-SFH channels SPs for different values of " channel SP scheduling periodicity information" field.

S-SFH subpackets can be fragmented. If an S-SFH subpacket is comprised of Nfrag fragments, the corresponding S-SFH channel is transmitted over consecutive Nfrag superframes. This is indicated by the More fragments field of the S-SFH IE. 

[Make the following changes in table 807, page 435, lines 3-12]
Table 807—Transmission Periodicity of S-SFH SPs

	Channel  SP scheduling periodicity information


	Transmission periodicity of S-SFH Channel SP1


	Transmission periodicity of S-SFH Channel SP2


	Transmission periodicity of S-SFH Channel SP3




3.-Make the following changes in section 16.3.6.5.1.2, page 44 , lines 8-52

16.3.6.5.1.2 S-SFH IE

The S-SFH IE is mapped to the S-SFH. Essential system parameters and system configuration information belonging to the S-SFH are categorized into three S-SFH subpacket IEs such as SP1, SP2 and SP3. These SPs are carried by S-SFH channels 1, 2 and 3 respectively.These channels SPs are transmitted in different timing and periodicity. The periodicity of each channel SP (TCiTSP) is determined with TSP1 < TSP2 < TSP3.  TC1< TC2<TC3
The S-SFH IE format are shown in Table 810.
Each S-SFH subpacket IE is of a fixed size.
Table 810—S-SFH IE format

	Syntax
	Size (bit)
	Notes

	S-SFH IE format () {
	
	

	If (1st bit of S-SFH Scheduling information bitmap == 1) {
	
	

	Fragment index
	4
	The index of the SP1 fragment transmitted in this superframe. Values are 0..15

	More fragments
	1
	When set, indicates another fragment of SP1 will be transmitted in the following superframe header.

	S-SFH  SP1 IE ()
	
	

	}
	
	

	Fragment index
	4
	The index of the SP2 fragment transmitted in this superframe. Values are 0..15

	More fragments
	1
	When set, indicates another fragment of SP2 will be transmitted in the following superframe header.

	if (2nd bit of S-SFH Scheduling information bitmap == 1) {
	
	

	S-SFH SP2 IE ()
	
	

	}
	
	

	Fragment index
	4
	The index of the SP3 fragment transmitted in this superframe. Values are 0..15

	More fragments
	1
	When set, indicates another fragment of SP3 will be transmitted in the following superframe header.

	S-SFH SP 3 IE()
	
	

	}
	
	


4.-Make the following changes in table 813, page 453, lines 44-46

Table 813—S-SFH SP3 IE format

	Channel SP scheduling periodicity information


	TBD
	



  


