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GSMA WSOLU is a new subgroup under GSMA WAS which has taken over responsibilities with respect to the charging principles from BARG RCPG and IWG SOLU which have recently been dissolved as a consequence of GSMA internal restructuring.
GSMA WSOLU has started to re-assess the charging capabilities for VoLTE and in that context a number of questions have come up for which we seek confirmation / guidance. The assessment is based upon our understanding of the Release 11 specifications but GSMA WSOLU is also interested in the potential evolution / enhancement of capabilities in Release 12 (where applicable).

The primary aim of our assessment currently is to understand the options for inter operator charging in International Roaming scenarios where the chosen VoLTE Roaming architecture is S8HR (Home Routing) rather than the Ravel/LBO (Local Breakout). Our considerations below are formulated independent from the chosen architecture option as much as possible as we believe that is important to understand the charging capabilities for both architecture options.
In a nutshell the bearer allocation in case of VoLTE works as follows (see quotes from GSMA PRD IR.92 below): 
· When the subscriber registers with the IMS core network, a default QCI5 bearer will be allocated in order to handle IMS signalling.
· Whenever the subscriber initiates / receives a VoLTE call, in addition a dedicated QCI1 bearer will be established which will be released, once the call has terminated.
· Where a subscriber is engaged in multiple, VoLTE calls at the same time only a single QCI1 bearer will be allocated  

1. Creation of CDRs for the different PS bearers
According to our understanding of 3GPP charging specifications (see quotes from TS 32.251 and TS 32.298 below), the S-GW and P-GW will create separate CDRs for offline charging for the QCI5 and QCI1 bearer. 
These CDRs will carry a unique charging reference. I.e. the charging information on the QCI5 and QCI1 bearers will be indeed recorded in dedicated CDRs and not just partial CDRs within a single, common sequence of partial CDRs for the entire PDP session.
We kindly ask SA5 to confirm that our understanding is correct (or to clarify what CDRs would actually be created).   

2. Charging options
The separation of CDRs for the different bearers could raise interest in charging the QCI1 bearer according to duration - comparable to traditional CS voice charging principles. We are fully aware that neither call direction nor the other party subscriber (called party / call originator) on the bearer level CDRs and also that it will not be visible whether or not multiple VoLTE calls were ongoing in parallel, but we are wondering whether charging by duration for the QCI1 bearer resource would be practical.
We kindly ask SA5 to comment whether the duration of the allocation of the QCI1 bearer reflects the duration of the corresponding VoLTE calls measured by IMS network or whether there might be significant differences in duration measurement.   
  
3. Charging in case of SRVCC
1) We understand that the Telephony application server will trace the complete voice call (before and after handover). This will allow the Home Network to perform retail charging towards the retail customer based upon charging data created by the telephony application server.
In a Roaming Scenario where the RAVEL / LBO architecture has been deployed we would expect that the complete voice call would also be reflected in the charging data created by the P-CSCF and the ATCF (Access Transfer Control Function) in the VPLMN. 
We kindly ask SA5 to confirm / clarify whether the charging data created at the P-CSCF and at the ATCF cover the complete voice call or only the segment(s) where PS access has been used. 
2) One critical issue with regards to charging in case of SRVCC is the identification of charging records which relate to handed over calls in order to avoid double charging. In order to obtain an overall, end-to-end view on CDR processing we would like to understand the availability of such handover indication for both IMS CDRs and CS CDRs.
IMS CDRs
As we read TS 32.260 (R11) an indication of handover in IMS charging data is only available in the CDRs created by the ATCF within the "List of Access Transfer Information" Group, but no comparable information or handover indication is available on the CDRs created at the S-CSCF / P-CSCF  / AS.
We kindly ask SA5 to confirm or correct our understanding.
MSC / CS CDRs
For MSC charging records TS 32.250 in Annex C refers explicitly to the need to optionally zero rate the CS resource usage and suggests using the "Service Key" parameter in the MSC record. According to the CDR definition in TS 32.250 however the use of the Service Key parameter is restricted to the invocation of CAMEL services/features.
We kindly ask SA5 to provide more details on the use of the "Service Key" as a handover indicator in particular in case of Roaming: Would this be a custom value, defined by the HPLMN in the HLR/HSS (as for CAMEL related Service Key values) or would this be a custom but universal value defined by the Serving PLMN (VPLMN I case of Roaming).  We are also keen to understand whether the "Service Key" as a handover indicator would also work in a Roaming scenario (for both architecture options i.e. RAVEL / LBO and S8HR). 


Relevant Quotes from 3GPP and GSMA Documents
TS 32,251 (R11, 32251-b40):
"5.2.1.1	IP-CAN bearer charging
[...]
*	Start of IP-CAN bearer. Upon encountering this event, a new CDR for this IP-CAN bearer is created and the data volume is captured for the IP-CAN bearer.
*	End of IP-CAN bearer in the SGSN/S-GW/ePDG. The CDR is closed upon encountering this trigger."

TS 32.298 (R11, 32298-bd0):
"5.1.2.1.83	 Service key
This field identifies the CAMEL service logic applied. Service key is defined in HLR as part of CAMEL subscription information.
[...]
5.1.2.2.9	Charging ID
This field is a charging identifier, which can be used together with P-GW address to identify all records produced in SGSN(s), S-GW and P-GW involved in a single IP-CAN bearer. Charging ID is generated by P-GW at IP-CAN bearer activation and transferred to bearer requesting SGSN/S-GW. At inter-SGSN/S-GW change the charging ID is transferred to the new SGSN/S-GW as part of each active IP-CAN bearer."

GSMA IREG PRD IR.92 ("IMS Profile for Voice and SMS") v8.0:
"4.3.2	EPS Bearer Considerations for Voice
For an IMS session request for a Conversational Voice call (originating and terminating), a dedicated bearer for IMS-based voice must be created utilising interaction with dynamic PCC.   The network must initiate the creation of a dedicated bearer to transport the voice media.  The dedicated bearer for Conversational Voice must utilise the standardised QCI value of one (1) and have the associated characteristics as specified in 3GPP TS 23.203 [4]. Since the minimum requirement for the UE is the support of one (1) UM bearer which is used for voice (see Section 7.3.1 and Annex B in 3GPP TS 36.331 [52]), the network must not create more than one dedicated bearer for voice media. Therefore, the UE and network must be able to multiplex the media streams from multiple concurrent voice sessions.
Note 1:	A single bearer is used to multiplex the media streams from multiple concurrent voice sessions; this is necessary in some supplementary services (for example CW, CONF).
Note 2:	The sharing of a single GBR bearer for voice means that different QCI and/or ARP values are not possible for different voice streams.
When the UE has an ongoing conversational voice call, the UE must follow the procedures for access domain selection related to “Persistent EPS bearer context” as specified in sections 5.5.3.2.4 and 5.5.3.3.4.3 of Release 10 of 3GPP TS 24.301 [17], sections 5.1.3.1 and L.2A.0 of Release 10 3GPP TS 24.229 [15], and section 8.2 of Release 10 3GPP TS 24.237 [16].
For IMS session termination of a Conversational Voice call, the dedicated bearer must be deleted utilising interaction with dynamic PCC.  The network must initiate the deletion of the bearer."

TS 32.250 (R11, 32250-b10)
"6.1.3.1	Mobile originated call attempt
[...]
			Field
	2G
	3G
	Description

	Record Type 
	M
	M
	Mobile originated.

	Served IMSI
	M
	M
	IMSI of the calling party. 

	Served IMEI
	C
	C
	IMEI of the calling ME, if available.

	[...]

	GsmSCF address
	C
	C
	Identifies the CAMEL server serving the subscriber. Shall be present only if CAMEL is applied.

	Service key
	C
	C
	The CAMEL service logic to be applied. Shall be present only if CAMEL is applied.

	Network call reference 
	C
	C
	An identifier to correlate transactions on the same call taking place in different network nodes, shall be present if CAMEL is applied.

	[...]


"
[bookmark: _Toc311734472]"Annex C (informative):
Charging Support for Voice Call Continuity
Voice Call Continuity is a home IMS application that provides capabilities to transfer voice calls between the CS domain and the IMS. VCC provides functions for voice call originations, voice call terminations and for Domain Transfers between the CS domain and the IMS. This feature is defined in 3GPP TS 23.206 [210].
The following principles apply to VMSC/GMSC that are capable of VCC:
In case of CS Origination call with anchoring in the IMS, the Access Leg is charged as follows: Normal MOC CDR is generated by the VMSC with special handling. One example of special handling is to zero rate the CS resource usage. This can be performed using the "Service Key" parameter in the MOC Record indicating a VCC call."

Future WSOLU Meetings:
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