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Decision/action requested

This paper analyzes charging correlation requirements for service continuity in GCSE_LTE defined in stage 2 TS 23.468 and proposes the corresponding charging solution.  
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Rationale
Group Communication System Enablers for LTE are defined in SA2 TS23.468 [1]. I quote descriptions about GCSE_LTE related architecture, service continuity and charging as follows. Based on these existing definitions, charging correlation in service continuity scenario and the corresponding solution are proposed in this discussion paper.
3.1
Architectural Reference Model (subclause 4.2 in TS23.468 [1])
3.1.1
General

This model assumes that the GCS AS is not associated with any PLMN (regardless of the subscription of the UEs that use it). The GCS AS is merely perceived as a third party application server by each serving PLMN. In addition:

-
When the group communication service is provided using Unicast Delivery, there are no additional requirements in order to provide GCS in roaming other than enabling normal EPS roaming and the ability of the GCS AS to access QoS control capabilities via Rx interface in the HPLMN (for the non-roaming case and the roaming Home routed case). For the Local breakout scenario, QoS control may be established via hPCRF and the S9 interface towards the vPCRF directly to the vPCRF as specified in TS 23.203 [6]. The GCS AS shall provide information to enable session binding as defined in clause 6.1.1.2 of TS 23.203 [6].

-
When MBMS Delivery to particular regions of the serving PLMN is required, the GCS AS needs to have access to an MB2 interface offered by the serving PLMN.

Since the GCS AS is a third party application server, the GCS AS can access the required network resources to deliver the group communication service, whether the serving PLMN is the Home PLMN or a different VPLMN, based on operator agreement.

The PLMN selection process is according to the existing 3GPP procedures. When a PLMN is selected, the UE registers or re-registers with the GCS AS and reports to it the PLMN ID of the current serving network as well as its HPLMN ID. The GCS AS may then, based on this information, determine if it has an MB2 connection agreement for the serving PLMN, and if so report to the UE the MBMS related service data required to use the service via MBMS Delivery in that PLMN.
Both the Home and serving PLMN ID(s) are needed to identify the contact point for the Rx interface, in addition to existing parameters as defined in TS 23.203 [6] in order to accurately identify the UE and the session. The GCS AS finds the entry point at the HPLMN using the home PLMN ID, the GCS AS finds the entry point at the VPLMN using the serving PLMN ID. Within the PLMN, the information listed in TS 23.203 [6] is used to find the PCRF.

If no MB2 connection agreement with the GCS AS is available in the serving PLMN, then the GCS AS may deliver the group communication data using Unicast Delivery.

NOTE:
In the architecture figures shown in clauses 4.2.2 and 4.2.3, "GCS AS" is being shown as one entity for simplicity. It may be comprised of different functional entities to handle user and control plane. A BM-SC may be connected to multiple GCS AS, and a UE may be served simultaneously by multiple GCS AS (via separate GC1 connections).

The GCS AS provides the Service Information to the PCRF and the BM-SC. The Service Information is mapped by the PCRF and the BM-SC to the QoS parameters under the consideration of the respective EPS network.
3.1.2
Non-roaming architecture

Figure 4.2.2-1 shows a high level view of the architecture for the non-roaming scenario.
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Figure 4.2.2-1: Non-roaming architecture model for GCSE_LTE

3.1.3
Roaming architecture

Figure 4.2.3-1 shows a high level view of the architecture applicable for the Home routed roaming model for Unicast Delivery.
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Figure 4.2.3-1: Home routed roaming model for Unicast Delivery

Figure 4.2.3-2 shows a high level view of the architecture applicable for the Local Breakout roaming model for Unicast Delivery.
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Figure 4.2.3-2: Local Break Out model for Unicast Delivery

The GCS AS is configured with mapping information which contains an IP address range and the corresponding PLMN which is responsible for this IP address range {(IPx..IPy) -> PLMN ID}.

In roaming scenarios, the GCS AS receives the UE IP address, the HPLMN ID and the VPLMN ID via GC1 signalling from the UE. If the configured PLMN entry corresponding to the UE's IP address matches the HPLMN ID sent by the UE, the GCS AS selects a PCRF from the UE's HPLMN (hPCRF) using the procedures defined in TS 23.203 [6]. Otherwise, the GCS AS may select a PCRF from either the HPLMN or the VPLMN using the procedures defined in TS 23.203 [6]. The GCS AS makes this selection based on agreements with HPLMN/VPLMN operators.
3.2
Service Continuity (subclause 5.3 in TS23.468 [1])
3.2.1
General (subclause 5.3.1 in TS23.468 [1])
This clause provides flows & procedures for switching from Unicast Delivery to MBMS Delivery and vice-versa. In the flows, the need for service continuity is determined and executed by the UE. In the make-before-break flows, the UE may simultaneously receive the same DL data on both Unicast and MBMS bearers. In such scenarios, it is up to the application to manage duplicate detection.

3.2.2
Switching from Unicast Delivery to MBMS Delivery (subclause 5.3.2 in TS23.468 [1])
Figure 3.2.2-1 shows the procedures for service continuity when a UE which is receiving DL data over unicast moves into MBMS coverage. During the switching process, the UE simultaneously receives data from both unicast and MBMS, so there is no service interruption.
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Figure 3.2.2-1: Switching from Unicast Delivery to MBMS Delivery

1.
The UE has an on going group communication and the GCS AS informs the UE, over GC1, of the availability of MBMS delivery and of the corresponding TMGI of the MBMS bearer service.

2.
The UE is receiving downlink data by Unicast Delivery.

3.
The UE detects it has entered MBMS coverage and starts receiving MBMS Scheduling Information over MCH and the data from the MBMS bearer corresponding to the TMGI over MTCH.

4.
The UE receives DL data by MBMS Delivery.

5.
The UE simultaneously receives data by Unicast Delivery and MBMS Delivery.

6.
The UE notifies the GCS AS that it is in MBMS coverage and receiving the MBMS bearer service corresponding to the TMGI. The GCS AS stops sending the data over by Unicast Delivery to this UE. The UE now receives the content only by MBMS Delivery.

3.3
Charging (subclause 5.5 in TS23.468 [1])
For MBMS Delivery, the architecture requirement for charging defined for MBMS broadcast service for E-UTRAN in TS 23.246 [3] shall apply.

For Unicast Delivery, the architecture requirement for charging defined for EPS bearer services in TS 23.401 [5] shall apply.

3.4
Charging Correlation in Service Continuity
If we take the “Figure 3.2.2-1: Switching from Unicast Delivery to MBMS Delivery” as an example of service continuity in GCSE_LTE, it is easy to find the requirements for charging correlation between CDRs from unicast delivery and CDRs from MBMS delivery. Otherwise it is difficult for operators to perform settlements in this service continuity scenario.
The CDRs from unicast delivery are defined in TS 32.251[2] and the CDRs from MBMS delivery are defined in TS 32.273 [3] and TS 32.251[2]. 

According to TS 32.251[2], the existing “External Charging Identifier” in P-GW CDRs can be applied for the charging correlation while the CDRs of MBMS delivery lack similar information for the charging correlation based on existing TS 32.273[3]. This means that there are not solutions to meet Charging Correlation requirements in Service Continuity of GCSE_LTE so far.
4
Detailed proposal
Use case, requirements and solutions
Figure 4.1 illustrates a specific service continuity scenario: UE receives DL data over unicast in the beginning and then the UE detects it has entered MBMS coverage and starts receiving data over MBMS (switch from unicast delivery to MBMS delivery). After a period of time the UE detects MBMS coverage is weak and informs GCS AS to stop MBMS delivery (switch from MBMS delivery to unicast delivery). This figure just illustrates a possible example. We can also suppose switch from unicast delivery to MBMS delivery may occur again after a while.
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Figure 4.1 A specific service continuity scenario
In Figure 4.1, the black part and message flows are quoted from TS23.468 [1] and the blue blocks are relevant CDRs. Please note that the red information “GCS Charging ID” which can be regarded as a kind of external charging id is the missing information serving for charging correlation for GCS service continuity. 
This requirement comes from two aspects,
1） It is possible to exist multiple switching processes in a service continuity scenario. (e,g.: from Unicast Delivery to MBMS Delivery and then from MBMS Delivery to Unicast Delivery or vice versa). Therefore the Charging correlation is meaningful for operators to find different CDRs generated by P-GW serving for the same GCS service. “GCS Charging ID” serving for the charging correlation is meaningful to find different CDRs generated by BM-SC (or MBMS-GW) serving for the same GCS service as well. In this case I suppose unicast bearer or MBMS bearer will be released when no DL data over unicast or MBMS for a long time, which is illustrated in Figure 4.1 as a specific use case. On the other hand, if there are no DL data over unicast or MBMS for a short time and the unicast bearer or MBMS bearer are not released, GCS Charging ID is not necessary.
2)  If P-GW and BM-SC locate in different PLMNs, charging settlement is necessary in a service continuity scenario for charging service usage of the group communication. This means we need to find CDRs from P-GW and relevant CDRs from BM-SC corresponding to the same service usage of the group communication. “GCS Charging ID” is proposed to be introduced as the charging correlation information to find the relationship between P-GW CDRs and BM-SC CDRs corresponding to the same service usage of the group communication.
Proposed solution
According to TS 32.251[2], the existing “External Charging Identifier” in P-GW CDRs can be applied for the charging correlation while the CDRs of MBMS delivery lack similar information for the charging correlation based on existing TS 32.273[3]. 
A possible solution is that BM-SC receives similar “External Charging Identifier” allocated by GCS AS on MB-2 interface. And then BM-SC sends the information to downlink nodes. Thus the CDRs of MBMS delivery in service continuity can contain similar “External Charging Identifier” used for charging correlation.
Proposed Actions

1) It is proposed to create a GCSE_LTE service continuity charging WI to cover charging correlation requirements and corresponding solutions. TS 32.273, TS 32.251, TS32.298 and TS32.299 may be impacted as well.
2) As the definition of MB-2 procedure is belonging to SA2’s work scope, it is proposed to send an LSout to SA2 for potential cooperation on this WI.
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