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1
Decision/action requested

Discussion about the way to store usage information on UE for ProSe Direct Communication charging, based on the analysis and the proposed alternatives
2
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3
Rationale
3.1 Introduction

TR 32.844 [2] provides principles to do charging for ProSe one-to-many Direct Communication and describes how information usage is exchanged between the UE and the Network as follows: 
The ProSe Direct Communication usage information is stored securely in the UE and is uploaded to a location configured by the ProSe Function securely over PC3 using the mechanism defined in TS 33.303 [3].
When the UE is out of coverage, PC3 reference point is not available. UE will store the logged information and upload to the ProSe Function once the PC3 becomes available and the reporting criteria are met.
As per TS 23.303 [1], PC3 is the reference point between the UE and the ProSe Function in the HPLMN

The availability of the PC3 interface is a key point to ensure reporting of usage information to the Prose Function in the HPLMN and thus the location of the collected usage information on the UE need particular attention.

3.2 Definition

As per TR 21.905 [4], the User Equipment (UE) is subdivided into the UICC domain and the Mobile Equipment (ME) Domain. The Universal Subscriber Identity Module (USIM) is the application residing on the UICC which is used for accessing services provided by mobile networks.
In the remaining part of this document UE <X><y> is defined as the ProSe enabled UE based on ME y using a USIM X associated with PLMN X 

3.3 Scenario 

A ProSe enabled ME can be configured to use several different UICC. Assuming each UICC contains a USIM associated with a different PLMN, the following scenario depicted on figure 3.3-1 can be considered:
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Figure 3.3-1: Usage information reporting scenario for ProSe one-to-many Direct Communication
1.
The ProSe Function in HPLMN A registers and configures UE A1 on the usage information collection and reporting using the Service authorization and provisioning mechanism defined in TS 23.303 [1]. The configuration parameters are delivered as defined in TS 24.333 [5]. 

This step is optional, as the UE can be pre-configured with the corresponding information.

2.
When out of coverage UE A1 performs one-to-many Direct Communication as defined in TS 23.303 [1]. Usage information is stored locally on UE A1 (either the ME or the UICC).
3.
ME1 is switched off while remaining out of coverage. A swap from USIM A associated with PLMN A to USIM B associated with PLMN B is performed. Then ME 1 is switched on and UE B1 attach to PLMN B when in coverage.

4.
UE B1 gets the connection to the ProSe Function in HPLMN B. The ProSe Function in PLMN B registers and configures UE B1 on the usage information collection and reporting
NOTE: 
The UE has a connection to the HPLMN ProSe Function when any PDN Connection is available, as specified in TS 23.303 [1].

5.
UE B1 may try to send the usage information collected at step 2 to the appropriate ProSe Function in PLMN A
According to where the usage information are stored at step 2 (either the ME or the UICC), several options can be considered to report usage information at step 5
3.4 Alternatives
As per TS 22.278 [6], USIM application on the UICC is required to authenticate a user in an Evolved Packet System and hence allowing the user to get services in the Evolved Packet System according to her/his subscription. As a consequence, UE B1 can only have a PDN connection to HPLMN B and PC3 reference point between UE B1 and Prose Function in HPLMN B is available. Besides, usage information stored on the UE is not relevant for the Prose Function in PLMN B, because the usage information collected and recorded at step 2 is associated with an IMSI from PLMN A. As a consequence the following options can be considered:
If the usage information is collected and stored on the ME:
Option 1: The ProSe Application on the ME checks the IMSI associated with the information collected and recorded at step 2. If the MCC and MNC from the IMSI match the current HPLMN ID of the UE, the ME sends the usage information collected to the Prose Function in the current HPLMN. Otherwise, usage information remains on the ME until a swap to a USIM with a matching HPLMN ID is performed and the connection to the associated Prose Function becomes available.

Option 2: the ProSe Application on the ME sends the usage information collected to the Home Prose Function regardless of the current HPLMN. Then if needed, the Prose Function in HPLMN forwards these information (over PC6 interface for instance) to the Prose Function in the appropriate PLMN deduced from the recorded IMSI.

Option 3:  the ProSe Application on the ME sends the usage information collected directly to the Prose Function in the appropriate PLMN whose PLMN ID is associated with collected usage information. In order to do that, the ME shall be able to construct the FQDN of the ProSe Function in the appropriate PLMN. The ME must also be provided with the necessary security material and credentials to ensure a secure end to end connection from the ME to the Prose Function in the appropriate PLMN.
If the usage information is collected and stored on the UICC:
Option 4: Collected Usage information remains stored on the UICC until used in a ME, assuming ProSe DirectCommunication are permitted to be used by the UE with the selected USIM.

3.5 Evaluation

	Option
	Pros
	Cons

	Option 1
	No specific interconnection between ProSe Function from different PLMNs is required
	No context specific processing is required at ProSe Application level (i.e. check of recorded IMSI) 

Accumulation of usage information from different IMSI in the same ME is possible 

	Option 2
	No context specific processing is required at ProSe Application level
Collected and stored usage information is available for the ProSe Function as soon as the UE is in coverage
	The Home Prose Function shall be able to read PLMN ID in the usage information report sent over PC3 interface, to forward it if necessary.   

Need interconnection between every ProSe Function in PLMNs

	Option 3
	Collected and stored usage information is available for the ProSe Function as soon as the UE is in coverage
	Context specific processing is required at ProSe Application Level (i.e. check of recorded IMSI) 

Every PLMN shall be able to connect to every ProSe Function from other PLMNs

Security material and credentials must be available for every PLMN authorize by the ME

	Option 4
	No specific interconnection between ProSe Function from different PLMNs is required 

No context specific processing is required at ProSe Application Level
	Collected and stored usage information is not available for charging until the USIM is used with an appropriate ProSe enabled ME.    


4
Detailed proposal

It’s proposed to:

· Discuss the issue
· Select the best option to solve the issue in accordance with the proposed evaluation  

· Agree the required modifications in TR 32.844 [2] according to the concluded solution
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