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1
Decision/action requested

SWG-B is asked to agree / implement the proposal below.
2
References

S5-054909 LS from SA2 on Determining the Charging method.
3
Rationale

In S5-054909, SA2 notifies SA5 of conflicting mechanisms that may instruct the TPF on how to perform charging. There are two sources that may provide input for the TPF, which are the charging characteristics (defined per bearer) and the charging rule (defined per service). As an attempt to resolve this situation the table below was proposed:
	Charging rule indicates
	Charging characteristics indicate

	
	Online charging
	Other

	Online charging
	TPF shall request credit from OCS
	If the OCS is known at the TPF, the TPF should request credit from OCS.

Otherwise the TPF uses the charging characteristics to determine the charging method.

	Offline charging
	TPF may request credit from OCS
	TPF shall not request credit from OCS

	Neither
	TPF should not request credit from OCS
	


Note that, in fact, charging characteristics may be bearer  specific or subscriber specific.  It should also be noted that, in contrast to what is stated in the above table from LS S5-054909, the charging characteristics were never intended to indicate “Online Charging” – in fact they only determine the way the GSNs have to generate CDRs and as such are specific to offline charging.
Furthermore it should be noted that the LS, quoting the TPF and charging rules provision, refers only to the GGSN, while charging characteristics apply to both the SGSN and the GGSN.  Currently SA5 charging specifications have reinstalled the possibility for operators to continue to use the Rel-99 semantics of the charging characteristics, alternatively to the more general semantics of Rel-4 and following.  SA5 specifications also state that there may be a need to modify the charging characteristics for Flow based Bearer Charging.

In the Rel-99 semantics of the charging characteristics, there are four charging characteristics bits, where the P3 (N) flag in the Charging Characteristics indicates normal charging, the P2 (P) flag indicates prepaid charging, the P1 (F) flag indicates flat rate charging and the P0 (H) flag indicates charging by hot billing.  Where the Rel-4 semantics is applied, the four bits point to a specific charging characteristics profile.  In both the Rel-99 and Rel-4+ semantics, the purpose of the charging characteristics is to instruct the GSNs if and how to generate CDRs, as already stated above.  There is no mapping or relation of the charging characteristics to online charging.
It is further noted that the above table does not take into account the cases where several of the Rel-99 charging characteristics bits are set, or where the Rel-4 semantics is used, i.e. no “online charging” designation is present.

4
Detailed proposal

A) Technically, no need to do anything

As described above, the charging characteristics are solely used for offline charging and so the perceived conflict that triggered the SA2 LS simply does not exist.  The LS is in fact based on a misinterpretation of the “prepaid” charging characteristics bit as meaning “online charging”.  From that perspective, there is neither a technical problem or error in SA5 specifications, nor a contradiction to SA2 TSs - it could be concluded that there is no need  for any action in SA5.

B) Benefits form alignment of charging characteristics with charging rules

However, it should be considered whether there is a need or benefit to better align the existing charging characteristics with the charging rules.  E.g. the charging characteristics could be used to disable offline charging completely when it is known that there are charging rules for online charging.  Furthermore, being subscription information, the charging characteristics could be used to instruct the GGSN to obtain charging rules, or to not apply charging rules for the context at all.  Clearly we have to distinguish between the SGSN and the GGSN impacts.
SGSN

As the SGSN is neither affected by FBC / charging rules provision nor by online charging, we do not see the need for any changes in the SGSN.  The profile selection mechanism established in Rel-4 is sufficient to instruct the SGSN per bearer / per subscriber to create CDRs more or less frequently / swiftly, or even not to create CDRs at all.
In fact, it may turn out as a general rule that, due to the shift of charging to the GGSN, operators disable SGSN charging when their own GGSN is being used for the PDP context.  On the other hand, when another network’s GGSN is used (i.e. for inbound roamers), the charging characteristics will most likely be ignored by the SGSN as they come from a “foreign” HLR and therefore their significance cannot be interpreted properly.  SA5 charging specifications foresee this case where the SGSN will ignore the supplied charging characteristics and use a roaming default setting instead.
In summary, no changes are recommended with respect to the SGSN.

GGSN

The GGSN is specified to use the charging characteristics in the same way as the SGSN, i.e. with the Rel-99 or the Rel-4+ semantics.  However, with the occurrence of the charging rules, there is a need:
· to determine when to (try to) retrieve charging rules from a CRF;

· to determine whether to use the subscription or PDP context specific charging characteristics (note that the GGSN cannot distinguish these two case), or the service specific charging rules.

Given that the charging characteristics are subscription information, we feel that they should always have precedence.  In other words, there needs to be subscription information to determine the above issues.

Firstly, we should indicate with the charging characteristics whether the GGSN shall apply no charging, offline charging or online charging for the PDP context(I).  Secondly, we need to indicate whether charging characteristics are to be used for the PDP context at all, or whether they shall be ignored and service specific charging rules be obtained and used (II).
(I)  This can be done by either of the following specification changes:
1. by the P” bits, redefining P3 as “activate offline charging”, P2 as “activate online charging”, and P1 as “do not activate charging”.  Obviously, this takes the GGSN back to the Rel-99 semantics of the charging characteristics – bringing back also the potential conflicts between the bits - and inhibits the profiling established as of Rel-4.  There will be only one setting possible to determine the rules for CDR creation when P3 is set.  Further note that there is no use of P0.

2. by a specific “B” bit of the charging characteristics that would indicate if offline charging shall be enabled The profiling mechanism of Rel-4+ semantics would be preserved, as would be the Rel-99 mechanism.  However, care must be taken that the specific “B” bit doesn’t contradict to the “P” bits (e.g. “B” bit activates offline charging but P1 is set).
It is proposed that a separate “B” bit should be used to do the same for online charging, but this would not be relevant for the charging characteristics which are “offline only” by nature.
(II)  This can be done by either of the following specification changes:
1. by a specific value of the four “P” bits (we suggest “0000” or “1111”) that would be used to disable the charging characteristics and thereby force the GGSN to obtain charging rules when the PDP context is created (and possibly again later, of course).  This would imply that one of the profiles (either #0 or #15) is no longer usable.  The result of using “0000” would be that the default system behaviour (i.e. no charging characteristics are populated) is to enforce the use of charging rules.  In contrast, using “1111” implies that there is most likely no conflict with the Rel-99 or Rel-4+ semantics (as it is unlikely/contradictory that all Rel-99 bits are set // that all 16 Rel-4+ profiles are used), but operators that didn’t populate charging characteristics with specific values will now have to do so in order to disable the charging characteristics and enable charging rules instead.

2. by a specific bit within the charging characteristics “P” bits (we suggest the “hot billing” bit, P0, as it has no defined meaning).  This would imply that the Rel-99 “hot billing” cannot be used any more, and that only even numbered Rel-4+ profiles can be used – charging characteristics would be disabled by setting P0, resulting in an odd number being represented by the 4 “P” bits.  Operators that never populated the charging characteristics will again have to so, as described in case 1 above.
3. if option (I)2 above is implemented, then enabling neither the “B” bit for offline charging nor the “B” bit for online charging can be interpreted as invalidating the PDP charging.  We can combine this with option (II)1 in order to determine whether this means “no charging” or “enforce the use of charging rules”.
We have to carefully consider how the above two cases, (I) and (II), interwork, e.g. (I)1 only interworks properly with (II)1 when the option “0000” is used in (II)1.  Also the amount of changes to existing functionality must be taken into account.  This is further elaborated in section 5 below.

In any of the above cases, operators must take specific action on the subscription information in order to enable charging rules in their network – regardless of whether they ever populated specific values (i.e. other than “0000” on the “P” bits) or not.
5
Recommendation

T-Mobile requests SWG-B to agree on, and implement, one of the above options for items (I) and (II).  Due to a drive to minimise change to existing functionality of Rel-6 or earlier, our preferences and recommendations are as follows:

(I) For item 1 (“indicate with the charging characteristics whether the GGSN shall apply no charging, offline charging or online charging”), implement option 2.

(II) For item 2 (“indicate whether charging characteristics are to be used for the PDP context at all, or whether they shall be ignored and service specific charging rules be obtained and used”), implement option 3 in combination with option 1.
As a result of the above choice, there will be no need for changes to existing system functionality, and the overall system behaviour will be as follows:

1. If the specific “B” bit activates offline charging, then PDP context offline charging shall be used for the lifetime of the PDP context with the charging characteristics as per the “P” bits and the remaining “B” bits.  There shall not be any charging rules use.

2. If the specific “B” bit activates online charging, then PDP context online charging shall be used for the lifetime of the PDP context.  There shall not be any charging rules use.
3. The above two mechanisms can run independently and simultaneously.

4. If neither 1) nor 2) above are enabled, then no charging shall be applied at all for the PDP context, and no use of charging rules shall occur if the value of the “P” bits is different from “1111”.  All other information in the charging characteristics shall be ignored.
5. If neither 1) or 2) above are enabled, then no charging shall be applied at all for the PDP context.  Charging rules shall be used if the value of the “P” bits is equal to “1111”.  All other information in the charging characteristics shall be ignored.
