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* * * First Change * * * *

8.2.1
Cause

Cause IE is coded as depicted in Figure 8.2.1-1.
	.
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = 19 (decimal)
	

	
	3 to 4
	Length = n
	

	
	5
	Cause value
	


Figure 8.2.1-1: Cause

The Cause value shall be included in a response message. In a response message, the Cause value indicates the acceptance or the rejection of the corresponding request message. The Cause value indicates the explicit reason for the rejection.

Table 8.2.1-1: Cause values

	Message Type
	Cause value 

(decimal)
	Meaning
	Description

	
	0
	Reserved. 
	Shall not be sent and if received the Cause shall be treated as an invalid IE

	Acceptance in a response
	1
	Request accepted (success)
	"Request accepted (success)" is returned when the PFCP entity has accepted a request.

	
	2-63
	Spare. 
	This value range shall be used by Cause values in an acceptance response message. See NOTE 1.

	Rejection in a response
	64
	Request rejected (reason not specified)
	This cause shall be returned to report an unspecified rejection cause

	
	65
	Session context not found
	This cause shall be returned, if the F-SEID included in a Sx Session Modification/Deletion Request message is unknown.

	
	66
	Mandatory IE missing
	This cause shall be returned when the PFCP entity detects that a mandatory IE is missing in a request message

	
	67
	Conditional IE missing
	This cause shall be returned when the PFCP entity detects that a Conditional IE is missing in a request message.

	
	68
	Invalid length
	This cause shall be returned when the PFCP entity detects that an IE with an invalid length in a request message

	
	69
	Mandatory IE incorrect
	This cause shall be returned when the PFCP entity detects that a Mandatory IE is incorrect in a request message, e.g. the Mandatory IE is malformated or it carries an invalid or unexpected value.

	
	70
	Invalid Forwarding Policy
	This cause shall be used by the UP function in the Sx Session Establishment Response or Sx Session Modification Response message if the CP function attempted to provision a FAR with a Forwarding Policy Identifier for which no Forwarding Policy is locally configured in the UP function.

	
	71
	Invalid F-TEID allocation option
	This cause shall be used by the UP function in the Sx Session Establishment Response or Sx Session Modification Response message if the CP function attempted to provision a PDR with a F-TEID allocation option which is incompatible with the F-TEID allocation option used for already created PDRs (by the same or a different CP function).

	
	72
	No established Sx Association 
	This cause shall be used by the CP function or the UP function if they receive an Sx Session related message from a peer with which there is no established Sx Association.

	
	73
	Rule creation/modification Failure 
	This cause shall be used by the UP function if a received Rule failed to be stored and  be applied in the UP function.

	
	74
	PFCP entity in congestion
	This cause shall be returned when a PFPC entity has detected node level congestion and performs overload control, which does not allow the request to be processed.

	
	75
	No resources available
	This cause shall be returned to indicate a temporary unavailability of resources to process the received request.

	
	76
	Service not supported
	This cause shall be returned when a PFCP entity receives a message requesting a feature or service that is not supported. 

	
	77
	System failure
	This cause shall be returned to indicate a system error condition. 

	
	78 to 255
	Spare for future use in a response message. See NOTE 2.
	This value range shall be used by Cause values in a rejection response message. See NOTE 2.

	NOTE 1:
This value is or may be used in future version of the specification. If the receiver cannot comprehend the value, it shall be interpreted as an unspecified acceptance cause. Unspecified/unrecognized acceptance cause shall be treated in the same ways as the cause value 1 " Request accepted (success)".
NOTE 2:
This value is or may be used in a future version of the specification. If the receiver cannot comprehend the value, it shall be interpreted as an unspecified rejection cause. Unspecified/unrecognized rejection cause shall be treated in the same ways as the cause value 32 "Request rejected (reason not specified)".


* * * Next Change * * * *

C.2.1.2.3
Example Call Flow 2
In this example, the PGW-C is instructed by the OCS to handle a credit pool for two Rating Groups, RG1 and RG2. The PGW-C provisions two URRs, URR1 and URR2, for the two RGs respectively, and a URR3 for the Credit Pool. The PGW-C provisions the quotas for URR1 and URR2 taking into account the credit pool quota and the multipliers of the RGs.  

This reflects another possible implementation option. This approach avoids extra usage reports being sent over Sxb for RG1 or RG2 before the credit pool is exhausted, and thus reduces Sxb signalling.




[image: image2.emf]UP function

(PGW-U)

CP function

(PGW-C) OCS

RG1 consumed 400 counted by URR1, RG2 

consumed 40 counted by URR2;

URR3 for Pool counts

U = 400 x 0.1 + 40 x 0.5 = 60 >= S

1. request credit for RG1 and RG2

1'. RG1, GSU=100M, PID=1000, M=0.1

RG2, GSU=100M, PID=1000, M=0.5

2. Send Sx Session Mod. Request to create

new URR1 for RG1, quota=600;

new URR2 for RG2, quota=120;

new URR3 for The Credit Pool, 

Quota = S = 100 x 0.1 + 100 x 0.5 = 60;

2' response

3. Sx Session Report Request

URR 3, exceeding quota;

URR 1, 400, due to Linked to the URR3

URR 2, 40, due to Linked to the URR3

3' Response

4. request credit for RG1 (USU 400 ) and RG2 

(USU 40)

4'. RG1, GSU=200M, PID=1000, M=0.1

RG2, GSU=100M, PID=1000, M=0.5

5. Send Sx Session Mod. Request, update

URR1 for RG1, quota=700;

URR2 for RG2, quota=140;

URR3 for The Credit Pool, quota = 200 x 0.1 + 100 x 0.5 

= 70

5' response


Figure C.2.2.3-2: Online charging with Credit Pooling (alt 2) 

1.
Upon the request from the CP function for RG1 and RG2, the OCS grants: 

RG1: quota 100 Mbytes, together with a G-S-U-Pool-Reference AVP  included within the Multiple Services Credit Control (for RG1), where the G-S-U-Pool-Identifier AVP indicating the identifer (e.g. 1000) of the Credit Pool to which the RG1 pertains, the CC-Unit-Type AVP specifies the type of units for which credit is (e.g. total octets), the Unit-Value AVP specifies the multiplier (e.g. 0.1);


RG2: quotas 100 Mbytes, together with a G-S-U-Pool-Reference AVP  included within the Multiple Services Credit Control (for RG2), where the G-S-U-Pool-Identifier AVP indicating the identifer (e.g. 1000) of the Credit Pool to which the RG2 pertains, the CC-Unit-Type AVP specifies the type of units for which credit is (e.g. total octets), the Unit-Value AVP specifies the multiplier (e.g. 0.5); 
2.
The CP function sends an Sx Session Modification Request to the UP function, to create:


A new URR1 for RG1, quota=600, Linked URR = URR3; 
A new URR2 for RG2, quota=120, Linked URR = URR3;
And new URR3 for Pool, quota = S = 100 x 0.1 + 100 x 0.5 = 60, Aggregated URRs: URR1 with Multiplier 0.1 and URR2 with Multiplier 0.5.


The UP function accepts the request.

NOTE 1: To avoid receiving usage report upon exceeding the original Quota for RG1 or RG2, the quota can be set to 60 / 0.1 = 600 for RG1, assuming RG1 consumes the complete Quota for the pool; similarly, for RG2, the quota can be set to 60 / 0.5 = 120;
3.
The URR3 always first reaches the Quota, e.g. when the URR1 has counted 400, and URR2 has counted 40, this results the counted usage for the Credit Pool U=400 x 0.1 + 40 x 0.5 = 60. So the UP function sends an Sx Session Report Request, including the Usage Reports:

-
for the URR3, generated due to that it has reached quota (60), 
-
for the URR1, generated due to that it is linked to the URR3 and 
-
for the URR2, generated due to that it is linked to the URR3. 

The CP function sends the response message.

4.
The CP function requests new Quota for RG1 and RG2 to the OCS. The OCS grants 200M for RG1 and 100M for RG2, with the same pool ID and Multipliers.  
5.
The CP function sends an Sx Session Modification Request to the UP function with the modified URRs, for URR1, URR2 and URR3.


URR1 for RG1, quota=70 / 0.1 = 700; 
URR2 for RG2, quota=70 / 0.5 = 140; 
URR3 for The Credit Pool, quota = 200 x 0.1 + 100 x 0.5 = 70. 
* * * End of Changes * * * *

UP function
(PGW-U)
CP function
(PGW-C)
OCS
RG1 consumed 100 counted by URR1, RG2 consumed 10 counted by URR2; URR3 for Pool counts U = 400 x 0.1 + 40 x 0.5 = 60 >= S
1. request credit for RG1 and RG2
1'. 	RG1, GSU=100M, PID=1000, M=0.1 RG2, GSU=100M, PID=1000, M=0.5
2. Send Sx Session Mod. Request to create
new URR1 for RG1, quota=100; new URR2 for RG2, quota=100; new URR3 for The Credit Pool, 
Quota = S = 100 x 0.1 + 100 x 0.5 = 60;
2' response
3. Sx Session Report Request URR 3, exceeding quota; URR 1, 400, due to Linked to the URR3 URR 2, 40, due to Linked to the URR3
3' Response
4. request credit for RG1 (USU 400 ) and RG2 (USU 40)
4'. 	RG1, GSU=200M, PID=1000, M=0.1 RG2, GSU=100M, PID=1000, M=0.5
5. Send Sx Session Mod. Request, update
URR1 for RG1, quota=700; URR2 for RG2, quota=140; URR3 for The Credit Pool, quota = 200 x 0.1 + 100 x 0.5 = 70
5' response



UP function
(PGW-U)
CP function
(PGW-C)
OCS
RG1 consumed 400 counted by URR1, RG2 consumed 40 counted by URR2; URR3 for Pool counts U = 400 x 0.1 + 40 x 0.5 = 60 >= S
1. request credit for RG1 and RG2
1'. 	RG1, GSU=100M, PID=1000, M=0.1 RG2, GSU=100M, PID=1000, M=0.5
2. Send Sx Session Mod. Request to create
new URR1 for RG1, quota=600; new URR2 for RG2, quota=120; new URR3 for The Credit Pool, 
Quota = S = 100 x 0.1 + 100 x 0.5 = 60;
2' response
3. Sx Session Report Request URR 3, exceeding quota; URR 1, 400, due to Linked to the URR3 URR 2, 40, due to Linked to the URR3
3' Response
4. request credit for RG1 (USU 400 ) and RG2 (USU 40)
4'. 	RG1, GSU=200M, PID=1000, M=0.1 RG2, GSU=100M, PID=1000, M=0.5
5. Send Sx Session Mod. Request, update
URR1 for RG1, quota=700; URR2 for RG2, quota=140; URR3 for The Credit Pool, quota = 200 x 0.1 + 100 x 0.5 = 70
5' response



