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Background

This contribution is an alternative way to resolve the problem defined in IEEE C802.16maint-08/135 Contribution:
“Handovers are not transparent DSx transactions, i.e., a transaction started at the serving BS cannot continue at the target BS, even in the case of a full optimization handover process. First, the standard does not address any synchronization of the transaction state between the serving and the target BS (although it does address many other so-called dynamic state attributes). Secondly, the target BS manages its own resources and may not have the same resources available as the serving BS. The current DSx transactions are not flexible enough to handle such situations. Thirdly, messages sent by the MS or the serving BS may or may not be received by the other party. Therefore, although a transaction may seem to be completed by one entity it may not be completed at the other entity.” 
The proposed mechanism to terminate all DSX transactions before HO at both MS and serving BS is based on the approach that HO negotiation messages is the better place to signal about DSx transaction termination. Both devices will be involved in negotiation process and may terminate the outstanding transactions properly and synchronize SF’s context. 

The mechanism gives the opportunity to start HO execution with static SF context only, which simplify the further application of Connect Info TLV, which may be received in RNG-RSP and which contains DSC-like SF encodings.

The other advantage of this proposal is that RNG-RSP is not involved into this synchronization mechanism and may be omitted.

Proposed Changes

The new DSx Transaction Update TLV distributed with HO request message will provide the other device with information, which DSx transaction need to be successfully completed similar to “DSx Ended” event processing or terminated unsuccessfully similar to DSX-RSP/ACK with erred confirmation code processing. 
Both mechanisms are already used by DSx SMs.

Proposed Changes in 802.16Rev2/D4
[On page 450, Section “6.3.22.2.8.1.6 Service flows settings”, add the new subsection at the end of the section:]

6.3.22.2.8.1.6.8 Service flows - dynamic context for SFs in Added and Changed DSx states 

MS context with Serving BS: All dynamic context for outstanding DSx transactions is moved to static context in accordance with rules defined below. All Service flows in Added or Changed DSx states return to Nominal state. 

MS context with Target BS: Only Service flow static configuration context is in use. 

The MS and BS shall not start the DSA and DSC transactions if HO negotiation has already been started (for MS initiated handover, when the MOB_MSHO-REQ is sent; for a BS initiated handover, when the BS sends the MOB_BSHO-REQ). The MS and BS shall postpone this operation until the HO negotiation failure or HO cancellation. When the MS will complete network re-entry on new serving BS it may start postponed DSA or DSC transaction with new serving BS.

If the MS sends a MOB-MSHO-REQ or the BS sends a MOB_BSHO-REQ when there are outstanding DSA or DSC transactions, the HO initiator (MS or BS) shall place the list of all outstanding DSA and DSC transactions into MOB_MSHO-REQ or MOB_BSHO-REQ respectively with indication for each transaction if it was successfully completed or terminated. The HO initiator will consider a transaction as successfully completed only if correspondent DSx-ACK management message with successful confirmation code was already sent or received prior to the handover request. The presence of some transaction in MOB_MSHO-REQ or MOB_BSHO-REQ message shall be considered as DSA-ACK or DSC-ACK, if it was lost or has not been received yet. If some transaction in this list is indicated as terminated, it will cause for MS or BS to terminate transaction regardless of DSx SM state and revert SF configuration information. The successfully completed transaction will be ended at both devices. 
The DSx transaction may be started and completed at both devices at a different time. The absence of some transaction in the DSX transaction list will be treated differently based on DSx transaction state: only transactions in the “Holding Down” state shall be considered finished; the transactions in all other states shall be terminated.  The presence in the DSX transaction list of one or more transactions, which are unknown or considered completed by the other device, will not impact the operations of the device. 

When the MS will fail in HO negotiation or HO processing and return to normal operation with its previous serving BS or will successfully complete network re-entry with its target BS, it may restart the unsuccessfully terminated DSA or DSC transaction.

[On page 223, Section “6.3.2.3.47 MOB_BSHO-REQ (BS HO request) message, apply the following changes:]

The MOB_BSHO-REQ may contain the following TLV: 

DSx Transaction Update (see 11.15.2)

The MOB_BSHO-REQ message shall include the following parameter encoded as TLV tuples: 

HMAC/CMAC Tuple (see 11.1.2)
[On page 227, Section “6.3.2.3.48 MOB_MSHO-REQ (MS HO request) message”, , apply the following changes:]

The MOB_MSHO-REQ may contain the following TLV: 

DSx Transaction Update (see 11.15.2)

The MOB_MSHO-REQ message shall include the following parameters encoded as TLV tuples: 

HMAC/CMAC Tuple (see 11.1.2)
[On page 1266, Section “11.15 HO management encodings”, add the new subsection at the end of the section:]

11.15.2 DSx Transaction Update

The DSx Transaction Update encoding field is sent by HO initiator to terminate outstanding DSx transactions and provide Service Flow configuration synchronization between all devices involved into HO process.

	Name
	Type
(1 byte)
	Length
	Value
	Scope

	DSx Transaction Update
	2
	variable
	Compound
	MOB_BSHO-REQ MOB_MSHO-REQ


The following TLV elements may appear in a DSx Transaction Update TLV.

	Name
	Type
(1 byte)
	Length
(1 byte)
	Value 
(variable length)

	DSx Succeeded TA List
	2.1
	2*n
	List of successfully completed DSA and DSC transaction IDs

	DSx Failed TA List
	2.2
	2*m
	List of terminated DSA and DSC transaction IDs



  


