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Handling of on going DSx Transactions Interrupted by HO (Section 16.2.6.3.3)
Stavros Tzavidas
Motorola
Introduction

In the current text we have the concept of a “change count” for each service flow. This concept is used when DSx transactions are interrupted by a HO, at which point the AMS goes to the T-ABS and reports the status of each flow by reporting the associated change count in the RNG-REQ message during network entry. 
However still issues remain with the implementation and with how it deals with the actual problem. 

1. The description of “FID change count” is fragmented and how this field is incremented becomes unclear: FID Change count is described as part of DSx message description (e.g. Table 748). There it is specified that the FID Change count is assigned by the sender and if a new transaction is started then the change count is incremented by one. A few pages earlier, in the description of AAI_RNG-REQ (section 16.2.3.1) in Table 679 we are told that the AMS shall include a list of FIDs which the AMS currently has, and Change Count of each FID. What is probably implied here is that each side maintains one count per flow but the current explanation could easily mean that there is one global change count that is incremented every time a new transaction is started (for any flow). The text needs to clearly specify that FID change count is maintained per flow and this description needs to be in one place.
2. The current mechanism does not resolve the most important error situations (unfinished DSx transactions). The current mechanism requires the AMS to report to the T-ABS the Change Count (CC) for each FID. The CC reported by the AMS may or may not match the value internally stored at the T-ABS (which in turn was obtained from the S-ABS during HO preparation). We can distinguish the following two cases: 

a. The CC reported by the AMS does NOT match the CC internally stored at the T-ABS. In this case we know there were some DSx transactions that were initiated by one side (the AMS or the S-ABS) prior to the HO, but were totally missed by the other side. For example, one side may have initiated a DSx transaction by sending a DSx-REQ message but this message was never received by the other side before a HO was executed. 

b. The CC reported by the AMS DOES match the CC internally stored at the T-ABS. In this case the current mechanism concludes that no error condition exists. However, if the CCs match, we only know that both sides have seen the same number of transactions start but we don’t know if both sides agree on how many of these transactions were completed. In other words the existing mechanism fails to detect situations in which the two sides agree on how many DSx transactions were initiated but disagree on how many transactions were completed. But it is exactly this type of error that is most severe. Assume for example that the S-ABS wants to modify a header compression rule. The S-ABS sends a DSC-REQ and increments its CC. The AMS receives the DSC-REQ, increments its own CC (so now the AMS and the ABS CC match) and sends DSC-RSP. The S-ABS receives DSC-RSP, implements the change and sends DSC-ACK. Now assume that the DSC-ACK is lost (so the AMS never implements the change) and then an HO happens. The AMS will report its CC to the T-ABS, which will match the CC received by the S-ABS and no error is detected. Yet, the header compression rules applied by the T-ABS and the AMS are different! This type of error cannot be detected by the current mechanism.
3. When a mismatch is detected, the prescribed action is unnecessarily severe (i.e. delete!). The point is to figure out which transaction is missing and to repeat it, not to delete the whole flow!
4. This solution will not work in a situation where the backbone network is still in legacy (16e) mode. The solution requires passing more information per flow (i.e. the CC) from the S-ABS to the T-ABS. A legacy ASN-GW has no notion of "change count", i.e. this is not part of the context we can transfer from the S-ABS to the T-ABS. In fact the ASN-GW may need to be aware of such a concept because it IS affected by DSx transactions.

For all the above reasons we propose that it is better to terminate all DSx transactions at the serving abs and never involve the T-ABS. This can be done in the HO-CMD message, and has the advantage that it prevents possible missmatches instead of simply detecting them and also that it does not involve the ASN-GW in any way. 

Proposed Solution

We can adopt the following simple rules: 
1. The S-ABS shall not initiate any DSx transactions after it decides to initiate a HO and send AAI_HO-CMD to the AMS.

2. The AMS shall not initiate any DSx transactions after it receives AAI_HO-CMD from the S-ABS

3. Both sides should ignore any DSx messages that are received after the AAI_HO-CMD is transmitted (at the ABS side) or received (at the AMS side).

4. The AAI_HO-CMD message shall be used to convey final information and complete/terminate any pending DSx transactions. 

This can be accomplished by simply including in AAI_HO-CMD the same information that is normally 

included in DSx-RSP and/or DSx-ACK, i.e the pair (Transaction identifying information, Confirmation Code) that indicates the status of the pending transaction. 
In the following the term “Transaction ID” refers to some information that can be used to identify a particular transaction. For example one possibility is Transaction ID = (FID, Change Count). 
More specifically, depending on which side initiated the transaction and which messages have been received by the ABS at the time it transmits AAI_HO-CMD, we can distinguish the following cases: 

	DSx transaction initiated by the ABS (ABS sent DSx-REQ)

	If…
	The DSx transaction shall be considered…

	DSx-REQ sent but DSx-RSP not received
	Failed

The AAI_HO-CMD shall contain (Transaction ID, Confirmation Code) for this transaction with Confirmation Code set to 1.

	DSx-RSP received
	Complete. 

The AAI_HO-CMD shall contain (Transaction ID, Confirmation Code) for this transaction. This information may be repeated if the ACK has already been transmitted.

	DSx transactions initiated by the AMS (AMS sent DSx-REQ)

	If…
	The DSx transaction shall be considered…

	DSx-REQ not received by the ABS
	Failed. 

The ABS is obviously unaware of this transaction and does not include the transaction ID in the AAI_HO-CMD.

	DSx-REQ received but DSx-RSP not yet transmitted.
	Complete. 

The AAI_HO-CMD shall contain (Transaction ID, Confirmation Code) that would normally be included in DSx-RSP. DSx-ACK is not required.

	DSx-RSP transmitted but DSx-ACK not received yet.
	Complete.

The AAI_HO-CMD shall contain (Transaction ID, Confirmation Code) that was included in DSx-RSP. DSx-ACK is not required.


Proposed Text
[Change 1: Modify the text in section 16.2.6.3.3 “HO Preparation” on page 283, line 44 as indicated:]

16.2.6.3.3 HO Preparation
During HO preparation phase, the serving ABS communicates with target ABS(s) selected for HO. The AAI_HO-CMD message should not include an ABS with cell bar bit =1. A Femto ABS shall follow the handover procedure described in section 16.4.8. The target ABS may obtain AMS information from the serving ABS via backbone network for HO optimization.
[text ommited]

The AAI_HO-CMD message indicates if the static and/or dynamic context and its components of the AMS are available at the target ABS.

All on-going DSx transaction during HO shall be handled as specified in section 16.2.6.3.3.1. cancelled, and shall be re-started after HO completion. After an ABS receives the AAI_HO-REQ message from an AMS, the ABS shall not send any DSx message to the AMS until HO completion. After an ABS sends the AAI_HO-CMD message to an AMS, the ABS shall not send any DSx message to the AMS until HO completion.

[Change 2: Insert the following new sub-clause in section 16.2.6.3.3 “HO Preparation” on page 283:]

16.2.6.3.3.1 Handling of DSx transactions during HO

The serving ABS shall not initiate any DSx transactions after sending the AAI_HO-CMD message. The AMS shall not initiate any DSx transactions after receiving the AAI_HO-CMD message. The ABS shall ignore any DSx messages received after sending the AAI_HO-CMD message. The AMS shall ignore any DSx messages received after receiving the AAI_HO-CMD message. 

The Serving ABS shall include in AAI_HO-CMD a set of (FID, Change Count, Confirmation Code) for each pending DSx transaction. The Confirmation Code shall be set according to the rules in table XXX. 

The Serving ABS may also include in AAI_HO-CMD a set of (FID, Change Count, Confirmation Code) for DSx transactions that were recently completed, to ensure reception synchronization with the AMS.

Table XXX – Rules for setting Confirmation Code value in AAI_HO-CMD

	DSx transaction initiated by the ABS (ABS sent DSx-REQ)

	If…
	The DSx transaction shall be considered…

	DSx-REQ sent but DSx-RSP not received
	Failed

The AAI_HO-CMD shall contain (FID, Change Count, Confirmation Code) for this transaction with Confirmation Code set to 1.

	DSx-RSP received
	Complete. 

The AAI_HO-CMD shall contain (FID, Change Count, Confirmation Code) for this transaction. This information may be repeated if the ACK has already been transmitted.

	DSx transactions initiated by the AMS (AMS sent DSx-REQ)

	If…
	The DSx transaction shall be considered…

	DSx-REQ not received by the ABS
	Failed. 

The ABS is unaware of this transaction and does not include the transaction ID in the AAI_HO-CMD.

	DSx-REQ received but DSx-RSP not yet transmitted.
	Complete. 

The AAI_HO-CMD shall contain (FID, Change Count, Confirmation Code) with Confirmation Code set to the value that would normally be included in DSx-RSP. DSx-ACK is not required.

	DSx-RSP transmitted but DSx-ACK not received yet.
	Complete.

The AAI_HO-CMD shall contain (FID, Change Count, Confirmation Code) with Confirmation Code set to the value that was included in DSx-RSP. DSx-ACK is not required.


Upon receiving the AAI_HO-CMD message the AMS shall decide on the status of pending DSx transactions according to the following rules:

(i) If the FID and Change Count of a pending DSx transaction is not included in AAI_HO-CMD, the transaction shall be considered as failed.

(ii) The AMS shall ignore any information contained in AAI_HO-CMD for transactions that have been completed (DSx-ACK received prior to receiving AAI_HO-CMD).

(iii) If the FID and Change Count of a pending DSx transaction is included in the AAI_HO-CMD, the Confirmation Code included in AAI_HO-CMD is considered final and no further control messages shall be required. 

[Change 3: Modify the text in Table 679-“AAI_RNG-REQ message Field Descriptions” on page 79 as indicated:]
Table 679—AAI_RNG-REQ message Field Descriptions
	M/O
	Attributes / Array of Attributes
	Size (bits)
	Value / Note 
	Conditions

	O
	CMAC Tuple
	PMK SN
	4
	The sequence number of PMK used to derive the current AK.
	It shall be included when the AMS is attempting to perform Network Reentry, Secure Location Update, or HO, or a reentry if the AMS has a CMAC tuple necessary to expedite security authentication.

	
	
	CMAC_PN
	24
	Current CMAC_PN_U for uplink or current CMAC_PN_D for downlink.
	

	
	
	CMAC value
	64


	The CMAC value derived from the whole message.
	

	O
	List of FIDs, and Change Count of each FID
	
	List of FIDs which the AMS currently has, and Change Count of each FID

perEachFID SEQUENCE {

fid INTEGER (0 .. 15),

fidchangecount INTEGER (0 .. 15)

}
	Shall be included if Ranging Pur​pose Indication value is set to 0b000 and Pag​ing Controller ID is absent, 


[Change 4: Insert new text in Table 691-“AAI_HO-CMD parameters” on page 112 as indicated:]
Table 691—AAI_HO-CMD parameters
	M/O
	Attributes / Array of Attributes
	Size (bits)
	Value / Note 
	Conditions

	O
	Pre-assigned second​ary carrier informa​tion
	TBD
	Carrier information of each pre-assigned second​ary carrier, which includes: 

Carrier Status Bitmap: indicating whether this pre-assigned carrier will be activated immedi​ately after HO procedure is done; 

Physical carrier index of pre-assigned secondary carriers; 

Logical carrier index, which is assigned implic​itly in the order of Carrier information of each pre-assigned secondary carriers.
	Shall be included when N_Preassigned_Carriers > 0

	O
	LZone Preambile Index
	7
	LZone Preamble Index for AMS to switch from MZone to LZone
	Shall be included when Mode = 0b01.

	O
	Pre allocated Basic CID
	16
	Used by the AMS to derive its own primary CID and transport CID in target legacy BS.
	May be included when HO to a LZone or a leg​acy BS

	O
	SFH delta informa​tion
	Variable
	Delta encoding with reference to the serving ABS. 
	May be included for each target ABS when Mode = 0b00 and SFH delta information is not included in the AAI_NBR-ADV message for the target ABS

	O
	S-SFH change count
	4
	S-SFH change count of the reference for the included SFH delta information..
	Shall be included for each target ABS when SFH delta information is included 

	O
	Pending DSx transaction status reports
	
	List of (FID, Change Count, Confirmation Code) sets for each FID that has an on-going DSx transaction

perDSxStatus SEQUENCE {

fid INTEGER (0 .. 15),

FidChangeCount INTEGER (0..15)
Confirmation Code ENUMERATED {SUCCESS(0), ERROR(1)}

}
	

	O
	Physical carrier index at the serving ABS
	6
	Recommended carrier index of the AMS to be used for network reentry to the target ABS
	May be included when AMS's multicarrier capability= 0b10 , HO Reentry Mode = 1 and the target carrier is different from the serving carrier



  


