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	Reason for           (
   

change:

	Race conditions were discussed in the last CT3 meeting. It was documented as an editor’s note in the 29.217.

	
	

	Summary of 
change:                (

	If the RCAF receives an MUR command before the RCAF receives a response of a RUCI report for a specific user id and PDN ID, the RCAF shall reject the MUR command with a Diameter experimental result code of DIAMETER_PENDING_TRANSACTION and marks the context of the specific user id and PDN ID with a pending condition. In the next RUCI report, if the RCAF doesn’t detect the user id in the congesteion area, the RCAF shall release the context related to the user id and PDN ID; otherwise, the RCAF shall report the RUCI for the use id and PDN ID even the RUCI is not changed.

If the PCRF receives the RUCI reports before the PCRF receives the response of the MUR for a specific user id and PDN ID, the PCRF shall reject the RUCI reports with a Diameter experimental result code of DIAMETER_PENDING_TRANSACTION.

	
	

	Consequences    (
  
if not agreed:
	RCAF and PCRF can’t handle the race conditions

	
	

	Other specs         (

	

	affected(if any):
	

	
	 

	
	

	Other comments (

	


Additional discussion(if needed):
Two scenarios which are discussed (i.e. Scenario B and scenario D) in S2-142356 wil be studied in this paper.
1) UE moves from congested cell X (served by RCAF A) to congested cell Y (served by RCAF B)

Sceniaro 1a)
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PCRF receives the RUCI report from the RCAF A after the PCRF receives the RUCI report from the RCAF B but before the response to the RCAF B. PCRF determines that UE has moved from RCAF B to the RCAF A. So the PCRF remove the context in the RCAF B by sending the MUR in the step 5. Later if the UE is still under the congested cell of RCAF B, RCAF B will generate the RUCI report again and then the PCRF receives the RUCI in step 7. PCRF determines that UE has moved from RCAF A to the RCAF B, so the PCRF removes the context in the RCAF a by sending the MUR in the step 9. It can be concluded that no issue exists in this scenario.
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PCRF receives the RUCI report from the RCAF A after the PCRF sends the acknowledgement of the RUCI report from the RCAF B but before the PCRF sends the MUR to the RCAF A. PCRF determines that UE has moved from RCAF B to the RCAF A. So the behaviour of the PCRF is same as the behaviour of scenario 1a). It can be concluded that no issue exists in this scenario.
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The PCRF receives the RUCI report from the RCAF A after the PCRFhas sent the MUR to the RCAF A but before the PCRF receives the MUA from the RCAF A. So there will be a state conflict between the RCAF A and PCRF if the RCAF removes the context according to the MUR while the PCRF updates the context according the RUCI report from the RCAF A. One proposal is that RCAF A rejects the MUR and marks the context with pending condition. At same time the PCRF rejects the RUCI report from the RCAF A. In the next period, the RCAF A detects that UE is not in the congested area, the RCAF remove the context without notifying to the PCRF.
2): 
UE moves from congested cell X (served by RCAF A) to congested cell Y (served by RCAF B) and returns to congested cell X (served by RCAF A)
Sceniaro 2a)
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In step 1 and step 2, PCRF updates the context based on the RUCI report from the RCAF A. When the UE moves to RCAF B, the RCAF B reports the RUCI, but the PCRF receives the the RUCI from the RCAF B after the PCRF received the RUCI report from the RCAF A. The PCRF determines that UE has moved from RCAF A to the RCAF B. So the PCRF remove the context in the RCAF A by sending the MUR in the step 7. Later if the UE is still under the congested cell of RCAF A, RCAF A will generate the RUCI report again and then the PCRF receives the RUCI in step 9. PCRF determines that UE has moved from RCAF A to the RCAF B, so the PCRF removes the context in the RCAF B by sending the MUR in the step 11. It can be concluded that no issue exists in this scenario.
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In step 1 and step 2, PCRF updates the context based on the RUCI report from the RCAF A. When the UE moves to RCAF B, the RCAF B reports the RUCI to the PCRF. But before the PCRF responds to the RCAF B, the PCRF receives the the RUCI from the RCAF A. The PCRF determines that UE has moved from RCAF A to the RCAF B but the UE returns from the RCAF B to the RCAF A. So the PCRF remove the context in the RCAF B by sending the MUR in the step 7. It can be concluded that no issue exists in this scenario.
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In step 1 and step 2, PCRF updates the context based on the RUCI report from the RCAF A. When the UE moves to RCAF B, the RCAF B reports the RUCI to the PCRF. But before the PCRF sends the MUR to the RCAF A, the PCRF receives the RUCI report from the RCAF A. The PCRF determines that UE has moved from RCAF A to the RCAF B but the UE returns from the RCAF B to the RCAF A. So the PCRF remove the context in the RCAF B by sending the MUR in the step 7. It can be concluded that no issue exists in this scenario.
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In step 1 and step 2, the PCRF updates the context based on the RUCI report from the RCAF A. When the UE moves to RCAF B, the RCAF B reports the RUCI and the PCRF updates the context accordingly. When the UE returns to the RCAF A, the RCAF A receives the MUR before the RACAF A receives the response of the RUCI report. So there will be a state conflict between the RCAF A and PCRF if the RCAF A removes the context according to the MUR while the PCRF updates the context according the RUCI report from the RCAF A. One proposal is that RCAF A rejects the MUR and marks the context with pending condition. At same time the PCRF rejects the RUCI report from the RCAF A. In the next period, the RCAF A detects that UE is in the congested area, the RCAF reports the RUCI even the RUCI is not changed. The PCRF then remove the context in the RCAF B by sending the MUR in step 12.
Proposed changes:
*** 1st Change ***
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*** 2nd Change ***

4.4.3
UE mobility between RCAFs
If RUCI reporting is used for a specific user id and PDN ID and the PCRF receives a new non-aggregated RUCI report for the same user id and PDN ID but with a different RCAF id included in the RCAF-Id AVP, the PCRF shall update the related information and respond with an NRA command according to subclause 4.4.1.1.

The PCRF shall also send an MUR command to the old RCAF to explicitly release the context related to the user id and PDN ID by including the Subscription-Id AVP indicating the identity of the user, the Called-Station-Id AVP indicating the  PDN ID, the Destination-Host AVP indicating the old RCAF id and the RUCI-Action AVP set to 2 (Release Context).

The RCAF when receiving the MUR command from the PCRF shall release the context related to the user id and PDN ID. If this is the last PDN ID stored for this user id the RCAF shall release the complete context. 

The RCAF shall acknowledge the received MUR command by sending an MUA command.


When the RCAF receives an MUR command to remove a context for a specific user id and PDN ID, if the RCAF has not received the response of a RUCI report for the specific user id and PDN ID, the RCAF shall reject the MUR command with a Diameter experimental result code of DIAMETER_PENDING_TRANSACTION and marks the context of the specific user id and PDN ID with a pending status. In the next congestion information report, if the RCAF does not receive the congestion information for the user id and PDN ID, the RCAF shall release the context related to the user id and PDN ID; otherwise, the RCAF shall report the RUCI for the use id and PDN ID even the RUCI is not changed.
When the PCRF receives a RUCI report for a specific user id and PDN ID, if the PCRF has not received the response of the MUR for the specific user id and PDN ID, the PCRF shall reject the RUCI report with a Diameter experimental result code of DIAMETER_PENDING_TRANSACTION.
*** 3rd Change ***

5.5.4
Transient Failures

Errors that fall within the transient failures category are used to inform a peer that the request could not be satisfied at the time it was received, but may be able to satisfy the request in the future.

The Result-Code AVP values defined in Diameter Base RFC 3588 [9] are applicable. As an addition the following Experimental-Result-Code value defined in 3GPP TS 29.212[x] is applicable:
DIAMETER_PENDING_TRANSACTION (4144)


This error shall be used when a node receives an incoming request for a specific user id and PDN Id while it has an ongoing transaction for the same user id and PDN ID and cannot handle the request as described in subclause 4.4.3.
*** End of Changes ***
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