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Decision/action requested

This discussion paper intends to discuss the ULI/TZ change behaviour for IMS charging
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Rationale

One objective of the work item WID "ULI and release causes for charging enhancement for VoLTE" SP-140785 [1], is to specify:

-
for IMS online and offline charging: introduction of subsequent ULI/UE Time Zone (s), including the one provided at the time of PDN connection release and/or bearer deactivation as enhancement of the initial Network Provided ULI/UE Time Zone specified in Rel-11. The (e)SRVCC transfers scenario will also be addressed.   
1) Circumstances for ULI(s)/TZ(s) change during IMS session:   
Per the different TS 24.229 [3] IMS procedures:

-
UE can insert PANI in any SIP request and response (except ACK and CANCEL) => UE-provided location (transported in a PANI) may change during the IMS session

-
The np-provided location (transported in a PANI) can be retrieved from the HSS by the S-CSCF and AS if no np-provided location is present. This case corresponds to retrieval of first "np-provided location " to populate the PANI, and does not correspond to a change of np-provided location.

-
The np-provided location (transported in a PANI) can be retrieved by the P-CSCF from Rx interface, as per TS 29.214 [4] during session establishment/modification and release => np-provided location may change during the IMS session.

-
on radio/bearer resources release, the P-CSCF always includes together with the Release cause, the associated ULI/TZ (which is always provided from Rx interface as per clause 6.2.3 TS 23.203 [8] “If IP-CAN bearer resources corresponding to the AF session are released, the PCRF reports to the AF, if available, the reason why IP-CAN bearer resources are released i.e. RAN/NAS Release Cause, together with the User Location Information and/or the UE Timezone.”). => at session release, the last known np-provided location is always inserted in PANI, and may correspond to a change of np-provided location.
Per the IMS service continuity TS 24.237 [5], the PANI is inserted by the UE during registration on the path for IMS service continuity, and during the different CS-PS and PS-PS transfers => UE-provided location (transported in a PANI) may change during the IMS session continuity. Also the np-provided location (transported in a different PANI) may be provided in addition and may change during the IMS session continuity.Conclusion: the UE-provided location (transported in a PANI), and the np-provided location (transported in a PANI), may change independently during the lifetime of an IMS session, including for IMS session continuity, and the last known np-provided location is always inserted in PANI during release procedures.
2) Current status of multiple ULI(s)/TZ(s) availability in IMS charging:   

a) 
IMS session w/o service continuity

Following Information elements provided as part of Service Information used for IMS charging from IMS Nodes are specified as supported as follows: 
For offline charging:
Table 6.3.2.1: Supported fields in Charging Data Request message

	Information Element
	Node Type
	S-CSCF
	E-CSCF
	P-CSCF
	I-CSCF
	MRFC
	MGCF
	BGCF
	AS
	IBCF
	TF
	TRF
	ATCF

	
	Supported Operation Types
	S/I/S/E
	S/I/S/E
	S/I/S/E
	E
	S/I/S
	S/I/S/E
	E
	S/I/S/E
	S/I/S/E
	S/I/S/E
	S/I/S/E
	S/I/S/E

	
	
	
	
	
	
	
	
	
	
	
	
	

	Service Information with PS and IMS Information
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	User Location Info
	SISE
	SISE
	SISE
	E
	SIS
	-
	-
	SISE
	SISE
	-
	SISE
	SISE

	MS Time Zone
	SISE
	SISE
	SISE
	E
	SIS
	-
	-
	SISE
	SISE
	-
	SISE
	SISE

	
	
	
	
	
	
	
	
	
	
	
	
	

	Access Network Information
	SISE
	SISE
	SISE
	E
	SIS
	SISE
	E
	SISE
	SISE
	-
	-
	SISE

	Additional Access Network Information
	SISE
	SISE
	SISE
	E
	SIS
	SISE
	E
	SISE
	SISE
	-
	-
	SISE

	
	
	
	
	
	
	
	
	
	
	
	
	

	Access Transfer Information
	-
	-
	-
	-
	-
	-
	-
	-ISE
	-
	-
	-
	-ISE

	
	
	
	
	
	
	
	
	
	
	
	
	


And for online charging:
Table 6.3.3.1: Supported fields in Debit / Reserve Units Request message

	Information Element
	Node Type
	IMS-GWF
	MRFC
	AS

	
	Supported Operation Types
	I/U/T/E
	I/U/T
	I/U/T/E

	
	
	
	

	Service Information with PS and IMS Information

	
	
	
	

	User Location Info
	IUTE
	IUT
	IUTE

	MS Time Zone
	IUTE
	IUT
	IUTE

	
	
	
	

	Access Network Information
	IUTE
	IUT
	IUTE

	Additional Access Network Information
	IUTE
	IUT
	IUTE

	
	
	
	


According to these tables, the "User Location Info", "MS Time Zone", "Access Network Information", "Additional Access Network Information" information elements may be sent not only a the initial charging interaction (S or I) but also during subsequent charging interactions (I/S or U/T): this capability allows location(s)/TZ to be reported upon different subsequent interactions after the initial one, including on release, independently on whether the location(s) have been changed or not. 

The IMS Nodes CDRs (in particular P-CSCF, S-CSCF, AS CDRs) include the corresponding fields: 
	Field
	Category
	Description

	
	
	

	Access Network Information
	OC
	This field contains the content of one SIP P-header "P-Access-Network-Info" if available.

	Additional Access Network Information
	OC
	This field contains the content of an additional SIP P-header "P-Access-Network-Info" if available.

	
	
	

	User Location Info
	OC
	This field contains the network provided location information for 3GPP accesses, if available.

	MS Time Zone
	OC
	This field indicates the offset between universal time and local time in steps of 15 minutes of where the MS currently resides.

	
	
	


And based on TS 32.260 [2] clause 5.1.9  "Charging support for Network provided Location information", describing which CDR field includes the Network-provided location, the UE-provided location, depending on whether this location relates to a 3GPP access or a non-3GPP access, it appears that IMS CDRs are not defined to contain, for a given location type (UE-provided or np-provided) , multiple locations resulting from different location(s) change during the lifetime of the IMS session in addition to the initial location(s). 
Conclusion: although it is possible for an IMS Node to send different location(s) when changed during the lifetime of IMS session, the current IMS CDRs description does not allow to capture multiple locations resulting from different location(s) change during this IMS session in addition to the initial location(s). This description does not allow to capture the ULI at session release as well.
b) 
IMS session service continuity (ULI change on Access Transfer)
SCC AS and ATCF CDRs include following fields:

	Field
	Category
	Description

	
	
	

	Access Network Information
	OC
	This field contains the content of the first available SIP P-header "P-Access-Network-Info", if available.

	Additional Access Network Information
	OC
	This field contains the content of an additional SIP P-header "P-Access-Network-Info", if available.

	List of Access Transfer Information
	OC
	This field is a list of grouped field describing the subsequent CS to PS or PS to CS session transfers.

Each other occurrence comprises sub-fields describing the session transfer performed.

	Access Transfer Type
	OC
	This field contains indication about the access transfer performed: CS to PS, or PS to CS. This field is present only when transfer occurred.

	Access Network Information
	OC
	This field holds the content of one SIP P-header "P-Access-Network-Info" from the SIP INVITE requesting the transfer, if available.

	Additional Access Network Information
	OC
	This field contains the content of an additional SIP P-header "P-Access-Network-Info" from the SIP INVITE requesting the transfer, if available.

	
	
	

	User Location Info
	O
	This field contains the network provided location information for 3GPP accesses, if available.

	MS Time Zone
	O
	This field indicates the offset between universal time and local time in steps of 15 minutes of where the MS currently resides.

	
	
	


Which contain location(s) provided from SCC AS/ATCF retrieved from SIP methods during transfer as follows:

-
In case "OneCharging session", from SIP Re-Invite (for the transfer) the PANI(s) expected as second location(s) (after transfer) within List of Access Transfer Information.
-
In case "per-leg Charging session": 

-
From SIP Invite for the new access leg, the PANI(s) expected as first location(s), within ULI or Access Network Information.


-
From SIP Re-Invite for the remote leg, the PANI(s) expected as second location(s) (after transfer) within List of Access Transfer Information. 
However the other IMS Nodes (e.g. S-CSCF) handling the remote leg, also receive such Re-Invite with the new PANI(s) as second location(s), but there is no fields to contain these new PANI(s) in S-CSCF CDRs. 
Conclusion: although it is possible for an IMS Node to send different location(s) when changed during the lifetime of IMS session, the current IMS CDRs description does not allow to capture multiple locations resulting from IMS access transfer during IMS service continuity in e.g. S-CSCF CDR, in addition to the initial location(s).
3) How to address multiple ULI(s) /TZ(s) in IMS charging?    

a) 
Triggering and Location Information 
In IMS charging, SIP methods are the triggers, as specified in table 5.2.1.1 for offline charging and table 5.3.1.1 for online charging. These SIP methods triggers may transport applicable PANI(s), which may change at different triggering steps during the IMS session.
Per table 5.3.1.1, also Ro specific triggers (“Expiration of quota, Validity time expiry or other authorization triggers (quota threshold reached, …) are applicable to online charging, however the trigger type associated to location change is not explicitly refered-to. 

There may be 2 possibilities for considering these location changes in IMS charging:
1) Relying on existing SIP methods triggers, where applicable location(s) are reported. In this case the charging domain (OCS and OFCS) is responsible to detect the "location change": i.e. check whether the received PANI(s)/ULI(s) are different from the previous one(s), for both UE-provided and np-provided.The OCS and OFCS are also responsible to consider the location provided during release.
2) Introducing “location change” trigger setting by OCS for online charging (for IMS-GWF and AS only), and a “change condition” trigger for offline charging (in all IMS Nodes). Each UE-provided and np-provided location change could be associated with dedicated triggers. In this case, the CTF (IMS/IMS-GWF/AS Nodes) is responsible to detect the "location change" from the PANI(s) in the SIP method trigger, and to report these location(s) only if changed, except on session release for which location is always reported.      
On location change, the TZ associated to location needs also to be considered.

b) In IMS CDRs 
In any case, for offline charging the IMS CDRs will need to evolve to contain multiple location(s)/TZ(s).
There may be 2 possibilities:

1) Introducing the List of ULIs/TZs (similar as the “List of Access Transfer Information")  in IMS CDRs to capture subsequent changes timestamped, ensuring the ULI/TZ at release is captured. 
2) Introducing a partial record mechanism generation at each ULI/TZ change. This method makes sense only if “location change” is handled as a trigger (i.e. solution a.2)      

In any of the solution, it should be ensured the TZ is the one associated to the location. 
4
Detailed proposal

It is proposed to discuss on:

-
 The two solutions (a.1 and a.2) described above for addressing the change of location(s) triggering in IMS charging. The solution a.2 is the preferred one and corresponding CRs could be proposed for further meetings, depending on the results of the discussion.
-
The two solutions (b.1 and b.2) described above for addressing the change of location(s) in IMS CDRs.   
