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Precursor Lists and Forwarding Information

Changes:

· General rules for updating the forwarding information due to reception of HWMP information elements has been made specific and transferred to the corresponding Effect of Receipt sections. Reasons:

· There are only two of the four types of HWMP information elements that use these rules: PREQ and PREP. The RANN does not generate forwarding information.

· Due to the Destination/Target cleanup, the terms are different for PREQ and PREP, so that they have to be given separately.

· There is a difference in setting the precursor list between PREQ and PREP
· Parts of the acceptance criteria for PREQ and PREP have been incorporated into the Effect of Receipt processing, since some processing has to be done before the elements are “discarded”.

· In Effect of Receipt for PREQ, the intermediate reply used the original PREP transmission. Now changed to Case C.

· Complete definition and processing of precursor list

· Part of forwarding information

· Consists of precursor and corresponding lifetime

· Correction of the TTL condition

· The PREQ/PREP is not propagated if the (received) TTL in field TTL is not larger than 1

Related Comments

Resolution of comment CID 697 about 

More complete resolution to CID 1616. The intention of the accepted resolution is not changed.

Base Version

All changes are done based on IEEE 802.11s Draft Standard version D2.06.
Instruction to editor: 
Incorporate a modified version of the last  paragraph of clause 11B.6.5.2.2 (D2.06, page 197, lines 55-56) into the paragraph for intermediate MPs of the same clause (D2.06, page 196/7, lines 64-3) as depicted below:

11B.6.5.2.2 At Intermediate and destination mesh STAs
[…]

If Address 3 does not match the mesh STA’s own address, but is a known MAC address in the forwarding information (intermediate mesh STA), the mesh STA shall take the following actions:

· If the forwarding information supports precursor lists, check that the frame has been received from one of the precursors for this destination mesh STA. If not, the frame shall be discarded.
· The lifetime of the forwarding information is set to the initial value for this target

· If the forwarding information supports precursor lists, the lifetime of the entry of the precursor is set to the maximum of the initial value for this target and the current value.
· decrement the TTL field in the Mesh Control. If zero has been reached, the frame shall be discarded.
Otherwise, the mesh STA shall forward the frame by setting the Address 1 field to the MAC address of the next hop mesh STA as determined from the forwarding information and the Address 2 field to its own MAC address and queueing the frame for transmission.

[…]


Instruction to editor: 

Change clause 11B.9.4.3 (D2.06) as depicted below:

11B.9.4.3 Forwarding information 

The forwarding information to a destination consists of at least a destination mesh STA address, the HWMP sequence number (SN), the Next Hop address, the path metric, the number of hops, the precursor list, and the lifetime of this forwarding information. 
An entry in the precursor list contains the precursor mesh STA address and the lifetime of this entry. If an existing entry in a precursor list is updated, the lifetime is the maximum of the current and the updated value. If the lifetime of a precursor expires, it will be deleted from the precursor list.
PREQ elements and PREP elements create or update the forwarding information in the mesh STAs that process these information elements as follows:
· 
· 
· 
· 
· The mesh STA may create or update its forwarding information to the transmitter of the information element. An update requires that the path metric improves.
· The mesh STA may create or update its forwarding information to the originator mesh STA if it received a PREQ or to the target mesh STA if it received a PREP. An update requires that 
· the Originator or Target HWMP sequence number > HWMP sequence number in the forwarding information for this Originator or Target mesh STA, or
· the Originator or Target HWMP sequence number = HWMP sequence number in the forwarding information for this target mesh STA AND the updated path metric is better than the path metric in the forwarding information.
	
	Received PREQ
	Received PREP

	Part of forwarding information
	Forwarding Information for transmitter of PREQ
	Forwarding information for Originator MSTA
	Forwarding Information for transmitter of PREP
	Forwarding information for Target MSTA

	HWMP sequence number
	Invalid if created, 
no change if updated
	PREQ field Originator HWMP Sequence Number
	Invalid if created, 
no change if updated
	PREP field Target HWMP Sequence Number

	Next hop
	Transmitter address of the management frame containing the PREQ element
	Transmitter address of the management frame containing the PREQ element
	Transmitter address of the management frame containing the PREP element
	Transmitter address of the management frame containing the PREP element

	Path metric
	Accumulation of the initial value of the path metric with the metric of the link to the transmitter of the PREQ element
	Accumulation of the value of PREQ field Metric with the metric of the link to the transmitter of the PREQ element
	Accumulation of the initial value of the path metric with the metric of the link to the transmitter of the PREP element
	Accumulation of the value of PREP field Metric with the metric of the link to the transmitter of the PREP element

	Number of hops
	1
	Value of PREQ field Hopcount + 1
	1
	Value of PREP field Hopcount + 1

	Precursor list
	No change
	No change except in case of an intermediate reply (see 11B.9.5.3.2 step 6)

	No change
	See 11B.9.6.3.2 step 5

	Lifetime
	The larger one of the lifetime of the stored forwarding information and the value of PREQ field Lifetime
	The larger one of the lifetime of the stored forwarding information and the value of PREQ field Lifetime
	The larger one of the lifetime of the stored forwarding information and the value of PREP field Lifetime
	The larger one of the lifetime of the stored forwarding information and the value of PREP field Lifetime


Table sX: Creation and update of forwarding information due to PREQ and PREP
Changes to the forwarding information in other situations are described in the corresponding clauses.

The forwarding information for a destination shall not be used for forwarding if its lifetime has expired. A precursor shall be deleted from the precursor list if the lifetime of the entry of the precursor list has expired.

Instruction to editor: 

Delete first two bullets in clause 11B.9.5.3.1 (D2.06) as depicted below:

11B.9.5.3.1 Acceptance criteria

The PREQ element shall not be accepted (and shall not be processed as described in 11B.9.5.3.2) if any of the following is true:

·  
· 
· (the target address of the PREQ is neither the recipient MAC address nor a MAC address proxied by the recipient) AND (dot11MeshForwarding is set to 0)

Otherwise, the PREQ information element is accepted.

See also 11B.9.4: General rules for message processing.

Instruction to editor: 

Change the processing for an accepted PREQ element in clause 11B.9.5.3.2 (D2.06) as depicted below. Correct the numbering of the steps accordingly. 
11B.9.5.3.2 Effect of receipt 
The following applies only to a PREQ element that was accepted according to the acceptance criteria in 11B.9.5.3.1:
· The receiving mesh STA shall record the PREQ ID and the Originator mesh STA Address.

· The receiving mesh STA shall create or update the active forwarding information it maintains for the originator mesh STA of the PREQ (see 11B.9.4.3). If the forwarding information has not been created or updated, the PREQ is not processed further.
· If the mesh STA is addressed by the PREQ or is the proxy of the target MAC address it shall initiate the transmission of a PREP to the originator mesh STA (11B.9.6.2 Case A). If the PREQ carries a proxied address (indicated by the AE flag), the mesh STA shall update its proxy information with the PREQ Originator Proxied Address field as proxied address, the PREQ Originator mesh STA Address field as the corresponding proxy, and ??proxy lifetime.

· If step 3 was not applicable for the mesh STA and the AE flag in the PREQ is set to 1, the mesh STA may update its proxy information with the proxied address and set the PREQ originator mesh STA address as the corresponding proxy.
· If the mesh STA has valid forwarding information to any of the requested targets and the TO flag for such a target is not set (TO=0), it initiates the transmission of a PREP for each of these targets (see 11B.9.6.2 Case C)

· If
 the mesh STA is initiating a PREP transmission on behalf of another target according to step 5 (intermediate reply), it shall update the precursor list in its forwarding information for the target mesh STA with the next hop from the forwarding information of the originator mesh STA together with the lifetime for this precursor which is the larger one of the lifetime of the forwarding information of the target mesh STA and the lifetime of the precursor list entry in case it already exists.  Furthermore, this intermediate mesh STA shall also update the precursor list in its forwarding information for the originator mesh STA with the next hop toward the target mesh STA together with the lifetime for this precursor which is the larger one of the lifetime of the forwarding information of the originator mesh STA and the lifetime of the precursor list entry in case it already exists.

· If there are targets in the PREQ that have not been processed in steps 3 or 5 or that have been processed in step 5 but the corresponding Reply and Forward Flag is set (RF = 1) and field TTL>1, the receiving mesh STA shall propagate the PREQ as defined in 11B.9.5.2, Case D.

Instruction to editor: 

Delete first three bullets in clause 11B.9.6.3.1 (D2.06) as depicted below:

· Acceptance criteria

The PREP element shall not be accepted (and shall not be processed as described in 11B.9.6.3.2) if any of the following is true: 

· 
· 
·  
· (the Originator mesh STA address of the PREP is neither the recipient MAC address nor a MAC address proxied by the recipient) AND (dot11MeshForwarding is set to 0)

Otherwise, the PREP information element shall be accepted.

Instruction to editor: 

Change the processing for an accepted PREP element in clause 11B.9.6.3.2 (D2.06) as depicted below. Correct the numbering of the steps accordingly. “(n)” is the correct number of the step.

The changed text incorporates the rules for creating and updating forwarding information (clause 11B.9.4.3) and some acceptance criteria from 11B.9.6.3.1, which require some processing even if the acceptance condition is true.
11B.9.6.3.2 Effect of receipt 
The following applies only to a PREP element that was accepted according to the acceptance criteria in 11B.9.6.3.1.

· The receiving mesh STA shall create or update the active forwarding information it maintains for the target mesh STA of the PREQ (see 11B.9.4.3). If the forwarding information has not been created or updated, the PREP is not processed further.
· If the receiving mesh STA is not the final destination of the PREP (Originator mesh STA) and the field TTL>1
, the PREP is propagated as defined in 11B.9.6.2 Case B.

· If the receiving mesh STA is the final destination of the PREP (Originator mesh STA) and the AE-flag is set, the mesh STA shall store the target proxied address and the proxy target mesh STA address in its proxy information.

· If the receiving mesh STA is not the final destination of the PREP (Originator mesh STA) and the AE-flag is set to 1, the mesh STA may store the target proxied address in its proxy information.

· If the mesh STA propagates the PREP, the precursor list for the Target mesh STA Address is updated by adding the next hop mesh STA to which the PREP is propagated. In addition, at the mesh STA the precursor list for the originator mesh STA address is updated by adding the next hop mesh STA towards the Target Address. The lifetimes of these entries in the precursor lists are the values of the lifetimes of the corresponding forwarding information.
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Abstract


This document completes the text paragraphs on the precursor lists. The entries of a precursor list are defined as tuples of precursor and lifetime. The setting of the precursor lists is described.





The condition for discarding, actually not propagating, a PREQ/PREP is corrected.





Furthermore, some restructuring of the updating of the forwarding information is proposed.











�This is moved to 11B.9.5.3.2 Effect of receipt. Some actions will be taken even if this condition is true.


�This is moved to 11B.9.5.3.2 Effect of receipt. Some actions will be taken even if this condition is true.


�Note to editor: The order is changed. This is the former step 7


�This is moved to 11B.9.6.3.2 Effect of receipt. Some actions will be taken even if this condition is true.


�This is moved to 11B.9.6.3.2 Effect of receipt. Some actions will be taken even if this condition is true.


�The TTL should be checked before propagating the IE


The criteria is 0, shown by example:


TTL = 2, A(B(C(D 


A(B: TTL=2


B(C: TTL=1 (has to be processed, because it is the second hop!)


C shall not propagate IE (C(D: TTL=0) 


�Explanation by example:


A(B(C(D


Frame is supposed to travel 2 hops (TTL = 2)


A sends with TTL = 2


B receives TTL = 2 and shall forward


B sends with TTL = 1


C receives with TTL = 1 and shall NOT forward (would be 3rd hop)
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