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Introduction
Regarding the Charging Characteristics IE in the SGSN Context Response message in 3GPP TS 29.060, section 7.5.4 says the following:

"Charging Characteristics IE contains the charging characteristics which apply for a PDP context; see 3GPP TS 32.251 [18] and 3GPP TS 32.298 [34]. One Charging Characteristics IE shall be included per PDP context IE. If no PDP context is active, this IE shall not be included. The mapping of a Charging Characteristics IE to a PDP Context IE is done according to the sequence of their appearance, e.g. the first Charging Characteristics IE is mapped to the first PDP Context IE."
The same text is included in section 7.5.6 for the Forward Relocation Request.

Although the Charging Characteristics IE is listed as optional in both the SGSN Context Response and Forward Relocation Request messages, it must be included for each included PDP Context included (per the above text). The Charging Characteristics IE is listed as optional over Gn is because the Gn SGSN does not require that any PDP Contexts be included in the messages as a UE/MS may be attached but not have any PDP Contexts active. If no PDP Contexts are included in the messages, then no Charging Characteristics would be included, either. In LTE, however, a UE which is attached in the LTE network is required to have at least one active EPS bearer (PDP context) – the default EPS bearer for a PDN connection.  Therefore the MME/S4-SGSN will always included at least one PDP Context (for a default EPS bearer) in the SGSN Context Response and Forward Relocation Request messages. 
When the PDN connection originates within LTE, it is possible for the MME/S4-SGSN to not have the Charging Characteristics to include, since the IE is optional from the HSS (both UE level and per-APN value).  Per Annex A of TS 32.251, the MME/S4-SGSN is not required to utilize Charging Characteristics as it does not generate charging information, therefore the MME/S4-SGSN does not currently maintain default values for the Charging Characteristics. Within LTE/EPC, if the subscribed Charging Characteristics aren’t included in the Create Session Request, the SGW applies its locally defined Charging Characteristics.  In this case the Charging Characteristics IE is NOT then passed back down to the MME/S4-SGSN to store.
Some possible solution options include:
1. Have an MME/S4-SGSN DB parameter for the Charging Characteristics to let the operator configure the value to use.

Assumption:
The default Charging Characteristics are set consistently across all SGWs with which an MME/S4-SGSN can communicate such that only one set of default Charging Characteristics need to be defined at the MME/S4-SGSN.  Otherwise a set of default Charging Characteristics per SGW would have to defined at the MME/S4-SGSN, such that the SGWs with which an MME/S4-SGSN could communicate to would need to be known a priori..
Pro:



No interface protocol changes are required.
Con:


New configuration data is required at the MME/S4-SGSN.
2. Add the Conditional-Optional Charging Characteristics IE to the Create Session Response in TS 29.274, where the SGW would include the IE if the SGW applies its configured default values for a PDN connection (e.g., when the MME/S4-SGSN has not included the Charging Characteristics IE for a PDN connection in the Create Session Request or when the SGW overrides the values received from the MME/S4-SGSN) so the MME/S4-SGSN has the value-in-use to subsequently pass to another MME/S4-SGSN or a Gn SGSN.

Pro:



No additional configuration data.
Con:


Interface protocol changes required.
3. Require the operator to configure the Charging Characteristics at the HSS, if deploying inter-RAT.

Pro:



Charging Characteristics is always guaranteed to be available to the MME/S4-SGSN.
Con:


Depending on the granularity of the data, there may be a large amount of additional configuration required at the HSS.
4. Include the Charging Characteristics IE with all 0s serving as a special value to indicate no Charging Characteristics are included (and the SGSN should use their DB default). Note, this IE would have to appear for every active PDP Context (EPS bearer) with zeros for the case that it was not available.

Pro:



No additional configuration data.
Con:


This is backward incompatible for a Release 7 SGSN.
5. Clarify in SGSN Context Response and Forward Relocation Request messages in TS 29.060 "If available, the old Gn/Gp SGSN or S4 SGSN, or MME shall include one Charging Characteristics IE per PDP context IE ". 

Pro:



No protocol impact.
Con:


If legacy SGSN needs to get the CC, than SGW shall be provisioned with CC in some way. Currently, SGW expects such information to come from PCRF (via PGW), which means PCRF should have respective configuration..

Conclusion
Option 1 requires SA5 or SA2 involvement to specify that operator that supports IRAT HOs shall configure all involved S4-SGSN/MME with CC values.

Option 2 implies that SGW needs to be configured with default CC value for other nodes (S4-SGSN/MME). This does not look inline with charging principles and therefore needs to be examined by SA5.

Option 3 requires SA5 or SA2 involvement to specify that operator that supports IRAT HOs shall configure HSS with CC values.

Option 4 is backward incompatible and therefore unacceptable.

Option 5 may not be necessary if either option 1 or option 3 is selected.

Proposal

It is proposed to discuss the problem and if CT4 can't agreed on some solution, then an LS shall be sent to SA5 and SA2.
