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1. Introduction
Based on the discussion at last meeting (CT4#79), CT4 has decided to find a solution to support credit pool when CP function and UP function are separated. The solution should avoid to complicate the UP function implementation. 
2. Stage 2 Requirements
In 3GPP TS 32.240, subclause 5.5.2.1
Use of credit pooling, it reads:

"To avoid such credit fragmentation and unnecessary load on the server, it is possible for multiple quotas provided to be linked into a credit pool. The client may then consider the quotas to form a single pool of credit, from which all services draw units.

The reference to a credit pool includes a translation factor derived from the rating parameter, which translates from units of a specific type (time/volume) to the abstract units in the pool.

The use of credit pooling is described in IETF RFC 4006 [402]." 
In 3GPP TS 32.299, table 6.4.3.1:
	
G-S-U-Pool-Reference
	OC
	 Only used in ECUR and SCUR.

	

G-S-U-Pool-Identifier
	M
	Used as defined in DCCA  [402].

	

CC-Unit-Type
	M
	Used as defined in DCCA  [402].

	

Unit-Value
	M
	Used as defined in DCCA  [402].

	


Value-Digits
	M
	Used as defined in DCCA  [402].

	


Exponent
	OC
	Used as defined in DCCA  [402].


In RFC 4006 (DCCA):

"It is possible to request and allocate resources as a credit pool shared between multiple services.  The services can be grouped into rating groups in order to achieve even further aggregation of credit allocation."
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To avoid a situation where several parallel (and typically also

   small) credit reservations must be made on the same account (i.e.,

   credit fragmentation), and also to avoid unnecessary load on the

   credit-control server, it is possible to provide service units as a

   pool that applies to multiple services or rating groups.  This is

   achieved by providing the service units in the form of a quota for a

   particular service or rating group in the Multiple-Services-Credit-

   Control AVP, and also by including a reference to a credit pool for

   that unit type.

   The reference ssough derived from the rating

   parameter, which translates from service units of a specific type to

   the abstract service units in the pool.  For instance, if the rating

   parameter for service 1 is $1/MB and the rating parameter for service

   2 is $0.5/MB, the multipliers could be 10 and 5 for services 1 and 2,

   respectively.
   If S is the total service units within the pool, M1, M2, ..., Mn are

   the multipliers provided for services 1, 2, ..., n, and C1, C2, ...,

   Cn are the used resources within the session, then the pool credit is

   exhausted and re-authorization MUST be sought when:

         C1*M1 + C2*M2 + ... + Cn*Mn >= S
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   The total credit in the pool, S, is calculated from the quotas, which

   are currently allocated to the pool as follows:

         S = Q1*M1 + Q2*M2 + ... + Qn*Mn

   If services or rating groups are added to or removed from the pool,

   then the total credit is adjusted appropriately.  Note that when the

   total credit is adjusted because services or rating groups are

   removed from the pool, the value that need to be removed is the

   consumed one (i.e., Cx*Mx).

   Re-authorizations for an individual service or rating group may be

   sought at any time; for example, if a 'non-pooled' quota is used up

   or the Validity-Time expires.

   Where multiple G-S-U-Pool-Reference AVPs (section 8.30) with the same

   G-S-U-Pool-Identifier are provided within a Multiple-Services-

   Credit-Control AVP (section 8.16) along with the Granted-Service-Unit

   AVP, then these MUST have different CC-Unit-Type values, and they all

   draw from the credit pool separately.  For instance, if one

   multiplier for time (M1t) and one multiplier for volume (M1v) are

   given, then the used resources from the pool is the sum C1t*M1t +

   C1v*M1v, where C1t is the time unit and C1v is the volume unit.

   Where service units are provided within a Multiple-Services-Credit-

   Control AVP without a corresponding G-S-U-Pool-Reference AVP, then

   these are handled independently from any credit pool and from any

   other services or rating groups within the session.

   The credit pool concept is an optimal tool to avoid the over-

   reservation effect of the basic single quota tariff time change

   mechanism (the mechanism described in section 5.1.1).  Therefore,

   Diameter credit-control clients and servers implementing the

   independent credit-control of multiple services SHOULD leverage the

   credit pool concept when supporting the tariff time change.  The

   Diameter credit-control server SHOULD include both the Tariff-Time-

   Change and Tariff-Change-Usage AVPs in two quota allocations in the

   answer message (i.e., two instances of the Multiple-Services-Credit-

   Control AVP).  One of the granted units is allocated to be used

   before the potential tariff change, while the second granted units

   are for use after a tariff change.  Both granted unit quotas MUST

   contain the same Service-Identifier and/or Rating-Group.  This dual

   quota mechanism ensures that the overall reported used units would

   never exceed the credit reservation.  The Diameter credit-control

   client reports both the used units before and after the tariff change

   in a single instance of the Multiple-Services-Credit-Control AVP.
8.30.  G-S-U-Pool-Reference AVP
   The G-S-U-Pool-Reference AVP (AVP Code 457) is of type Grouped.  It

   is used in the Credit-Control-Answer message, and associates the

   Granted-Service-Unit AVP within which it appears with a credit pool

   within the session.

   The G-S-U-Pool-Identifier AVP specifies the credit pool from which

   credit is drawn for this unit type.

   The CC-Unit-Type AVP specifies the type of units for which credit is

   pooled.

   The Unit-Value AVP specifies the multiplier, which converts between

   service units of type CC-Unit-Type and abstract service units within

   the credit pool (and thus to service units of any other service or

   rating group associated with the same pool).

   The G-S-U-Pool-Reference AVP is defined as follows (per the grouped-

   avp-def of RFC 3588 [DIAMBASE]):

      G-S-U-Pool-Reference    ::= < AVP Header: 457 >

                                  { G-S-U-Pool-Identifier }

                                  { CC-Unit-Type }

                                  { Unit-Value }

8.8.  Unit-Value AVP
   Unit-Value AVP is of type Grouped (AVP Code 445) and specifies the

   units as decimal value.  The Unit-Value is a value with an exponent;

   i.e., Unit-Value = Value-Digits AVP * 10^Exponent.  This

   representation avoids unwanted rounding off.  For example, the value

   of 2,3 is represented as Value-Digits = 23 and Exponent = -1.  The

   absence of the exponent part MUST be interpreted as an exponent equal

   to zero.

   It is defined as follows (per the grouped-avp-def of

   RFC 3588 [DIAMBASE]):

                    Unit-Value ::= < AVP Header: 445 >

                                   { Value-Digits }

                                   [ Exponent ]

3. Solution description
The following figure illustrates an example that how the solution works on the conceptual level:

Figure 3-1:
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In the above example, when the Credit Pool feature is supported, if a CP function (e.g. PGW-C) has received two MSCC for RG1 and RG2 respectively that containing a G-S-U-Pool-Reference, where the G-S-U-Pool-Identifier is the same, this indicates RG 1 and RG2 belong to the same Credit Pool and share the credit.
The CP function will create URRs for RG1 and RG2, where two new parameters are included: Linked URR which points to the URR3 for the pool; and multiplier 0.1 and 1 respectively; 

· When the multiplier is set to 0.1, it indicates, if measurement method is set to Volume, 10 octets will consume 1 unit of Quota; when the multiplier is set to 1, it indicates, if measurement method is set to Volume, 1 octets will consume 1 unit of Quota.
· The linked URR points to URR for the pool, which indicates that, as long as the pool URR generate a usage report, these URRs shall also generate usage reports, so that the CP function will know the usage per RG.

· The volume threshold shall be set to the pool threshold:80 + 40 = 120; The Quota shall be set to pool quota 100 + 50 = 150. 

Note: with this approach, the URRs for RG1 and RG2 will normally not generate usage report due to reaching the threshold, because the URR3 will hit the threshold first.

The CP function will create a URR for the pool, URR3, a new parameter is proposed, it may be called "aggregating usage of reports", where the parameter is set to a list of usage reporting rules, i.e. this URR doesn't have any PDR associated, it simply aggregates all network usage counted by associated Usage Reporting Rule(s) URR1 and URR2; 
Note: the ID of this URR may be set to the Credit Pool ID within the session, otherwise the mapping is needed between this URR ID and the credit pool ID;
The following figure illustrates how a new RG is added into pool, and when a URR for one RG has triggered a report.

Figure 3-2:


[image: image2]
4. Conclusion
The solution is rather simple, and it is in line with the current UP Function packets forwarding model and usage measurement model. From a UPF point of view, it just receives another URR, which requires to aggregate the usage counted by other URRs, upon the threshold, it generates a report for this URR, and to trigger also other usage report for the URRs it aggregated from by using the existing Linked URR IE.
It is proposed to agree the solution and the associated CR as in C4-175163. 
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