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Summary:

Document P802.15-10-0532-01 presents a solid foundation for consolidation and organization of new frame types, accommodate the desired overhead reduction for certain applications, and resolves some of the comments on d1P802-15-4e on frame type issues. Document P802.15-10-0606-00 presents the enhanced beacon as captured in the July 2010 plenary meeting, addressing further comments from LB53, using the frame ideas introduced in 0532. Document P802.15.-10-0603-03 presents a simplification that consolidates frame types, adds flexibility and enhanced extensibility. This document builds on those documents to further enhance the desired goals of simplicity, flexibility and extensibility.  

There were many comments on the need for extensibility. Document 0532 introduces a method to generally extend the content of MAC frames by adding Information Elements (IE).   The IE concept provides flexibility and extensibility, as identified in both 0532, 0603 and 0606.  0603 introduces additional flexibility via reorganizing the MHR. In this document, we strive to achieve the flexibility identified in 0603 while leveraging consistency with the MHR of the base standard. Finally, we further define the use and specification of IE structures.
The following refinements are described:

· Ability to suppress sequence number and PAN ID as needed.

· Additional specification of Information Elements, including a Payload IE compatible with the PSDU length of the 15.4g proposed PHYs.

· Defines Information Elements to encapsulate MAC information.
Conventions:

Editorial instructions and explanations are shown in italics. Changes and edits are shown in the usual manner for a draft amendment.
Text Changes for General Frame Format (7.2)
General Frame Format:

D1 of 802.15.4g   (LB 51) includes a 4 octet FCS.  The following is the general MAC frame format figure as depicted in document 0532r1, with 4 octet FCS option included:   

	Octets: 1/2
	0/1
	0/2
	0/1/2/8
	0/2
	0/1/2/8
	0/5/6/10/14
	variable
	variable
	0/2/4

	Frame Control
	Seq Number
	Dest PAN ID
	Dest Addr
	Src pan
	Src Addr
	Aux Security Header
	IE List
	Frame Payload
	FCS


Note also that the figures in the frame sub-clauses will need to be modified also to include the additional field length options. It has been noted by the WG Technical Editor that these figures repeat normative text and therefore should be removed, so we have not shown any changes here.
General MAC frame format: In document 0532, in some cases the frame type determines which MHR fields are present, but not always. The additional text “The frame type…determines the fields that are included” is incorrect as a general statement applying to all MAC frame, as it is not true for all frame types.   Change the text as follows (retains the first change in 0532, removes the extra sentence added in 0532):
7.2.1 General MAC frame format

The MAC frame format is composed of a MHR, a MAC payload, and a MFR. The fields of the MHR appear in a fixed order; however, some the addressing fields may not be included in all frames. The general MAC frame shall be formatted as illustrated in Figure 41.
7.2.1.1, Document 0532: adds a field “IE List Present” to the full frame control field for frame types b000 through b011 but does not indicate how the receiving device identifies that the received frame contains the additional FCF fields defined for all included frame types. Thus the change to Figure 42 is not correct for an amendment. We need a new figure, or perhaps an added note, that indicates the presence of the new FCF sub-fields when frame version = b10. This enables the receiving device to know the new fields are present.  The flexibility added with inclusion of the optional Information Element List accommodates easily future additions to the existing frame formats, providing a method to, for example, easily extend the MHR fields if needed, so rolling the version number is well justified.

Consistent with the 16 bit FCF in document 0532, the following change adds the ability to suppress the sequence number for efficiency (DSN is not always needed with other enhancements introduced in 0532). The figure shown below is based on the Figure 42 from document 0532; Document 0606 already includes a sequence number control field in the reordered FCF.
Change figure 42 as shown (blue text from 0532):   
	Bit: 0-2
	3
	4
	5
	6
	7
	8
	9
	10-11
	12-13
	14-15

	Frame Type
	Security enabled
	Frame Pending
	ACK Request
	PAN ID Compression
	Reserved
	Sequence Number Compression
	IE List Present
	Dest. Addr. mode
	Frame Version
	Source Addr mode


Figure 42—Format of the Frame Control field
The following corrects the change  text for PAN ID compression to include the case from 0532 which allows compression of the PAN ID when only one address is present (but doesn’t break 2006), and adds a case to suppress PAN ID when only 64-bit MAC addresses are used.  WG Technical Editor suggested that the first sentence is unnecessary and so rather than update it, he suggests deleting it.  

Change 7.2.1.1.5 as indicated:

7.2.1.1.5 PAN ID Compression subfield

The PAN ID Compression subfield is 1 bit in length and specifies whether the MAC frame is to be sent containing one  of the PAN identifier fields when both source and destination addresses are present or that the corresponding PAN identifier is omitted if only one address field is present. If this subfield is set to one and both the source and destination addresses are present, the frame shall contain only the Destination PAN Identifier field, and the Source PAN Identifier field shall be assumed equal to that of the destination. If this subfield is set to zero and both the source and destination addresses are present, the frame shall contain both the Source PAN Identifier and Destination PAN Identifier fields. If only one of the addresses is present, and the PAN identifier field corresponding to the address is present, this subfield shall be set to zero. and the frame shall contain the PAN identifier field corresponding the address. If only one of the addresses is present, and no PAN ID is present, this subfield shall be set to one. If neither address is present, this subfield shall be set to zero, and the frame shall not contain either PAN identifier field. If this subfield is set to one, and the frame version is set to b10, and the addresses present are 64-bit extended addresses, the PAN ID fields shall be omitted for both source and destination. 

Insert new FCF sub-field descriptions following 7.2.1.1.5 (blue is from 0532):
7.2.1.1.5a IE List Enabled subfield

The IE List Enabled subfield is 1 bit in length and shall be set to one if Information Elements are contained in the frame. This subfield shall be set to zero otherwise.
7.2.1.1.5b Sequence Number Compression

This subfield indicates suppression of the Sequence Number field in the frame. This field shall be set to zero when the sequence number field is present, and shall be set to one when the sequence number field is omitted. 
Use the changes to the frame version subfield description as in doc # 0532 with, with correct notation for binary numbers:
7.2.1.1.7 Frame Version subfield

Change the second paragraph of clause 7.2.1.1.7 as follows:

This subfield shall be set to 0x00 to indicate a frame compatible with IEEE Std 802.15.4-2003, to and 0x01 b01 to indicate a frame compatible with IEEE Std 802.15.4-2006, and to b10 to indicate an IEEE 802.15.4 
frame. All other subfield values shall be reserved for future use. See 7.2.3 for details on frame compatibility.

Information Element Refinements

The Information Element structure described in 10-0532r1 is enhanced to include 2 forms of information element. The MAC IE content can be up to 127 octets in length. The payload IE accommodates a content length up to 2047 octets.  This allows encapsulating the MSDU as an IE for existing 802.15.4 PHYs and the 802.15.4g PHYs.
The text in this section is a new sub-clause added in 0532. 

Replace description of 7.2.1.7a from 0532 with the following:
7.2.1.7a Information Element List field
The Information Element (IE) list field is variable length and contains one or more IEs as described in 7.2.2f. This field shall be present only if the IE List Enabled subfield is set to one. The format of the Information Element List field is shown in Figure 42a.  
	Octets:  Variable

	IE #1
	…
	IE #n


Figure 42a—Format of Information Element List field

Change 7.2.2f from 0532 as follows:

7.2.2f Information elements

Replace text in 7.2.2f.1 from 0532:

7.2.2f.1 General
Each IE consists of IE description plus variable length content.  The description consists of the Element ID field and the Element Content Length field. The Element Content Length field contains the length of the Element Content in octets. The IE Content field contains the information of the element.  When the content field is omitted, the Content Length field shall be set to zero. 
Two formats of IE are specified. The first form provides for extended MAC functions, and can be thought of as logical extensions to the MHR. Elements in this format support MAC management functions and application specific MAC extensions. This form is referred to as MAC IEs in this subclause. This form provides deep name space of Element ID values, for both future versions of the standard, and for application specific extensions, of which many are likely.   The second form provides for encapsulating data in an IE, which allows combining MAC control information and upper layer payload in the same transmitted frame.  This form is referred to as the Payload IE in this subclause. 
The MAC IE format has the first bit set to zero, and uses 7 bits for the length of the content. The MAC IE is used to encapsulate information used/set by the MAC (MHR extension). The form of the MAC IE is shown in Figure 54.o1.
	1 bit
	8 bits
	7 bits
	0 to 127 octets

	0
	Element ID
	Element Content Length
	IE Content


Figure 54.o1 Form of MAC IEs
The Payload IE form accommodates an IE length up to 2047 octets (consistent the expected maximum packet length of 802.15.4 PHYS). The Payload IE is used to encapsulate MSDU content.  The form of the Payload IE is shown in figure 54.o2. 
	1 bit
	4 bits
	11 bits
	0 to 2047 octets

	1
	Element ID
	Element Content Length
	IE Content


Figure 54.o2—Form of Payload IEs

The Element ID field contains an identifier that uniquely identifies the information element. The allocation of Element IDs shall be as defined in Table 80.h1 and 80.h2. 

Table 80.h1 — Element IDs, MAC IEs

	IE ID
	Content Length
	Name
	Description

	0x80
	4
	CSL Sync
	CSL Phase and CSL Period per 10-0532r1 

	0x81
	5,6,10 or 14
	Aux Security Header
	Contains the auxilary security header as described in 7.6.2. Length depends on key field contents

	0x82 – 0xFE
	-
	Reserved 
	

	0x00 – 0x7F
	-
	Vendor Specific
	Implementation specific IEs.


Table 80.h2 — Element IDs, Payload IEs

	IE ID
	Len
	Name
	Description

	0x8
	Variable
	Payload
	Payload IE 

	0x9 – 0xF
	-
	Reserved
	

	0x 0 – 0x7
	-
	Vendor Specific
	


Replace 7.2.2f.2 from with the following:
7.2.2f.2 IE List Termination
The IE list is terminated with a Payload IE that has a content length of zero. Explicit termination is only required if the frame contains a data payload following the IE list (payload not encapsulated in a payload IE). 
Use text for 7.2.2f.3 CSL Sync element from 0532. 

Add new subclause after 7.2.2f.3:

7.2.2f.4 Vendor specific element
The purpose of the Vendor specific IE (VSIE) is to allow custom information for enhanced operation that is outside of the scope of this standard.   More than one VSIE may be included in an IE list. The content and use of VSIEs is outside the scope of this standard.

When a VSIE is received in a frame with a 64-bit extended source address, the OUI of the source address is compared to the receiving devices extended address OUI.  If a VSIE is received with an unrecognized OUI, the remainder of the VSIE is ignored. 
�Verify correct wording with WG technical editor, ver b10 applies to new frames added by the 4e amendment.
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