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Change in Annex A

Annex A (normative):
Charging Characteristics

The term “Charging Characteristics” refers to pieces of information that may be part of the GPRS subscription. This annex describes how the applicable charging characteristics are chosen by the GSNs, and further specifies the behaviour of the GSNs with respect to the charging characteristics.

Charging characteristics can be supplied by the HLR to the SGSN as part of a GPRS user’s subscription information. A subscriber may have charging characteristics assigned to his subscription and/or his subscribed APNs. The SGSN applies a preconfigured default if no charging characteristics are supplied by the HLR. The SGSN shall support three different charging characteristics default configurations:

· the home default configuration for subscribers of the SGSN’s PLMN;

· the visiting default configuration for visitors using a GGSN belonging to the same PLMN as the SGSN;

· the roaming default configuration for visitors using a GGSN belonging to their home PLMN.

The SGSN can determine the GGSN PLMN from the operator identifier part of the APN. Optionally the SGSN may support more than one visiting and roaming default configurations of the charging charactertistics, where the applicable configuration would then be selected based on the MNC/MCC combination of the subscriber.

In the case of a home subscriber, the charging characteristics are selected by the SGSN according to the following procedures. For PDP context specific charging characteristics (i.e. those applied for the S-CDRs that are generated for this PDP context):

· If the MS requests a particular APN then
*
If the SGSN accepts this request (i.e. it has been verified against the subscription) then

· If it has been matched against the wildcard APN then

-
If charging characteristics for the wildcard APN are present in the subscription information then they shall be used;

-
If no charging characteristics arepresent for the wildcard APN but subscription related charging characteristics are present, then these shall be chosen;

-
If neither of the two are present then the SGSN home default shall be applied.

· If it has been matched against a specific subscribed APN then

-
If charging characteristics for this APN are present in the subscription information then they shall be used;

-
If no charging characteristics are present for the APN but subscription related charging characteristics are present, then these shall be chosen;

-
If neither of the two are present then the SGSN home default shall be applied.

*
If the SGSN rejects the request then charging characteristics selection does not apply.

· If the MS does not request an APN then

*
If the SGSN chooses a subscribed APN then

· If charging characteristics for this APN are present in the subscription information thentheyshall be used;

· If no charging characteristics are present for the APN but subscription related charging characteristics are present, then these shall be chosen;

· If neither of the two are present then the SGSN home default shall be applied.

*
If only the wildcard APN is present in the subscription, i.e. the SGSN applies its configured default APN then

· If charging characteristics for the wildcard APN are present in the subscription information then they shall be used;

· If no charging characteristics are present for the wildcard APN but subscription related charging characteristics are present, then these shall be chosen;

· If neither of the two are present then the SGSN home default shall be applied.

For the non-PDP context specific CDR types, i.e. the M-CDRs and the SMS CDRs, the SGSN applies the subscription specific charging characteristics, or, if not supplied, it shall choose the home default configurationas defined above.

In case of subscribers from other PLMNs, the SGSN may be configured to either apply the "home subscriber case" charging characteristics selection procedure defined above, or to ignore charging characteristics provided by the subscriber’s HLR, and apply a default configuration instead. If default charging characteristics are selected for the foreign subscriber, then the SGSN shall choose either the visiting or roaming default configuration for the PDP context specific charging characteristics, according to the roaming or visiting scenario, as described above. For M-CDRs and SMS CDRs, the operator can configure if the roaming or the visiting default configuration shall be applied, since no GGSN is involved.

Upon activation of a PDP context, the SGSN forwards the charging characteristics (as selected for that PDP context according to the above procedures) to the GGSN according to the following rules:

*
if the selected charging characteristics were received from the HLR, then they shall be sent as provided by the HLR, regardless of the home, visiting, or roaming case, and regardless of whether the SGSN applies the HLR supplied charging characteristics or chooses to ignore them;

*
if the selected charging characteristics were not received from the HLR, then the SGSN does not forward any charging characteristics to the GGSN.

The above rules imply that no explicit transfer of the Charging Characteristics Selection Mode (see 3GPP TS 23.060) to the GGSN is necessary, because it is implicitly given as "subscribed" when the GGSN receives charging characteristics from the SGSN, and "non-subscribed" otherwise.

The GGSN shall also apply charging characteristics to its PDP contexts. Depending on Operator configuration, the GGSN either applies the SGSN supplied charging characteristics , or it may ignore the SGSN supplied parameters, in any combination of the following cases:

*
visiting case, i.e. the subscriber belongs to a different PLMN; 

*
roaming case, i.e. the SGSN belongs to a different PLMN; 
*
home case, i.e. the subscriber belongs to the same PLMN as the GGSN; or
*
unconditionally, i.e. it always ignores the SGSN supplied parameters.

If the GGSN ignores the charging characteristics supplied by the SGSN, it shall apply its own default charging characteristics as appropriate, i.e. the home, visiting or roaming configuration. The GGSN shall support the configuration of one set of default charging characteristics (i.e. home, visiting, roaming) for each of its supported APNs.
Charging characteristics consists of a string of 16 bits designated as Profile (P) and Behaviour (B), shown in Figure 4. The first four bits (P) shall be used to select one of up to 16 profiles that may be configured on the GSN (i.e. the profile number corresponding to the decimal value represented by the P bits) The GSN shall support a minimum of one such profile. The number of additional supported profiles (up to 15) is implementation specific.
Each profile consists of the following trigger sets:

*
S-CDR: activate/deactivate CDRs, time limit, volume limit, maximum number of charging conditions, tariff times;

*
G-CDR: same as SGSN, plus maximum number of SGSN changes;

*
M-CDR: activate/deactivate CDRs, time limit, and maximum number of mobility changes;

*
SMS-MO-CDR: activate/deactivate CDRs;

*
SMS-MT-CDR: active/deactivate CDRs.

In addition to these trigger sets, the profile may also specify an optional charging gateway address. If this CGF address is configured in the GGSN’s selected profile, the GGSN shall apply it for the G-CDRs and send this charging gateway address in its GTP message exchange with the SGSN (overriding any other GGSN configured CGF address). In the home or visiting case, the SGSN shall apply the received CGF address to the S-CDRs pertaining to this PDP context. In the roaming case, or if no address is received from the GGSN, then the SGSN shall use the CGF address from its own selected profile, or, if it does not exist, use a preconfigured default CGF address. For M-CDRs and SMS CDRs, the SGSN shall use the CGF address configured in the profile that it applies to the respective CDRs, or if no such address is configured then the default CGF address shall be used.

The Table below is an informative example intended for clarification.

Table 15: Example of Charging Characteristics Profiles

	
	
	S-CDR
	G-CDR

	Profile Index bits 0 ‑ 3
	CGF Address
	Active
	Time limit
	Volume limit
	Change cond
	Tariff times
	Active
	…

	0
	-
	Yes
	30 min
	100 K
	2
	0-7, 7-12, …
	
	

	1
	100.128.35.20
	No
	-
	-
	-
	-
	
	

	2
	-
	Yes
	10 min
	50 K
	1
	0-24
	
	

	..
	..
	..
	..
	..
	..
	..
	
	


The remaining 12 (B) bits can be freely assigned by the Operator to enable (bit set) or disable (bit cleared) particular charging behaviours that the GSNs may support. Examples of those behaviours are:

*
Selection of the applicable idle context purge timer, i.e. use global value or use special value. This feature could be used to distinguish between customers and/or APNs whose PDP contexts should be purged after short (e.g. 30 minutes) or long (e.g. 12 hours) periods of inactivity.

*
Use specific charging gateway address (override all other configured/selected CG addresses).

*
Deactivate SMS-MO-CDRs for customers of the own PLMN using preconfigured SMSC addresses.

*
Disable G-CDRs for roamers that use the HPLMN GGSN.

*
Allow or inhibit the use of own GGSNs by visitors.

*
Allow or inhibit network triggered QoS change (upgrade and/or downgrade).
The GSNs shall ignore any “B” bit for which they do not have a valid behaviour assignment.
The SGSN selects the applicable charging characteristics and associated profile for M-CDR generation upon the creation of a MM context. Both SGSN and GGSN select the applicable charging characteristics and associated profile for PDP context CDR generation (i.e. S-CDR and G-CDR, respectively) upon creation of a PDP context or secondary PDP context. Upon inter-SGSN RAU, the new SGSN applies the charging characteristics received from the old SGSN and selects its own profiles accordingly. Once selected, the charging characteristics and profiles shall be maintained throughout the lifetime of the MM or PDP contexts on that GSN, i.e. any changes to the charging characteristics or the profile configuration shall only be applied to new MM, PDP and secondary PDP contexts.
 
Under certain circumstances it is possible that different profiles are applied by the GSNs serving the same PDP contexts:

· if a GSN receives charging characteristics that are not configured or supported on that GSN - i.e. no profile exists that matches the P bits - the GSN shall select one of its valid configured profiles but maintain the received charging characteristics unchanged. The selection of a valid profile may be achieved by executing the charging characteristics selection procedure described in this annex followed by choosing the associated profile, or by implementation specific mechanisms; 
· for the same charging characteristics, the new SGSN or the GGSN may have a different profile configured than the (old) SGSN. For example, the profile with P=1 on the old SGSN may have a different set of attributes compared to profile 1 on the new SGSN. This can only be avoided by careful alignment and configuration of the profiles in the GSNs.
The rules described in this annex for the management of charging characteristics on the GSNs imply that charging characteristics must never change for an existing MM or PDP context. As a result, no PDP context modifications are triggered in relation to the charging characteristics.
End of Change in Annex A
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