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Abstract of the contribution: This contribution proposes solution for 5G ProSe KI#8 in TR 23.752.
Discussion
This paper will only focus on the authorization related procedure enhancement and authorization policy and parameters, the priority order of enforcing the policy and parameters from UICC, ME, ProSe AS and PCF will be addressed in the normative work aligning with 23.287 and 23.303.
When the UE supporting both LTE PC5 and NR PC5 access to 5GC via NR, it shall be possible for UE to use LTE PC5 with proper authorization from PCF for following reasons:

(1) eV2X spec 23.287 allows the UE to use LTE PC5 under NR connecting to 5GC;

(2) There are scenario that two UEs communicating using LTE PC5 for V2X, which other ProSe service also requires direct communication, it is efficient to allow the two UEs communicate with each other using LTE PC5 for ProSe service without enabling both NR PC5 and LTE PC5 simultaneously.
* * * * Start of the 1st Change * * * * 

6.0
Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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* * * * Start of the 2nd Change * * * * 

6.X
Solution #X: ProSe Authorization Policy and Parameter for Direct Discovery and Communication
6.X.1
Description

This solution addresses KI#8: Support of PC5 Service Authorization and Policy/Parameter Provisioning, two following major aspects are covered:

-
For the procedures related to PC5 service authorization and policy/parameter provisioning to a UE, only necessary enhancement with what is specified in TS 23.287 [5] clause 6.2 and TS 23.502 [8] clause 4.2.2.2 (Registration Procedure), 4.2.4.3 (UE Configuration Update procedure for transparent UE Policy Delivery), 4.16.11 (UE Policy Association Establishment procedure), 4.16.12 (UE Policy Association Modification procedure), will be documented.

-
Identify necessary information for PC5 service authorization and provisioning based on what is specified in TS 23.287 [5] clause 5.1.2.1.

The PCF based service authorization and provisioning as defined in TS 23.287 are used as baseline for this solution.
6.X.2
Procedures

6.X.2.1 Procedure Enhancement for Information Provisioning to UE

For PCF based Service Authorization and Provisioning to 5G ProSe UE, the Registration procedures as defined in clause 4.2.2.2 of TS 23.502, UE Policy Association Establishment procedure as defined in clause 4.16.11 of TS 23.502 and UE Policy Association Modification procedure as defined in clause 4.16.12 of TS 23.502 apply with the following additions:

-
If the UE indicates its PC5 capability for 5G ProSe with according RAT indication in the Registration Request message and if the UE is authorized for 5G ProSe service, the AMF selects the PCF which supports 5G ProSe information provisioning and establishes a UE policy association with the PCF for 5G ProSe information provisioning delivery.

-
If the AMF receives the PC5 capability for 5G ProSe with according RAT indication in the Registration Request message from UE, the AMF further reports the PC5 capability for 5G ProSe with according RAT indication to the selected PCF. The PCF determines the 5G ProSe Policy and parameters based on the received PC5 capability for 5G ProSe with according RAT indication.

-
If the UE supports PC5 capability for 5G ProSe and it does not have valid 5G ProSe authorization information, the UE includes the UE Policy Container with indicating the 5G ProSe Policy and parameter Provisioning request during registration procedure.

-
If the UE indicates the 5G ProSe Policy and parameter Provisioning request in the UE Policy Container, the PCF determines whether to provision the 5G ProSe Policy and parameter to the UE, as specified in clause 6.1.2.2.2 of TS 23.503, and the PCF provides the 5G ProSe Policy and parameters to the UE by using the procedure as defined in clause 4.2.4.3 "UE Configuration Update procedure for transparent UE Policy Delivery" in TS 23.502.

The PCF may update the 5G ProSe Policy and parameters to the UE in following conditions:

-
UE Mobility, e.g. UE moves from one PLMN to another PLMN. This is achieved by using the procedure of UE Policy Association Modification initiated by the AMF, as defined in clause 4.16.12.1 of TS 23.502.

-
When there is a subscription change in the list of PLMNs where the UE is authorized to perform the 5G operation. This is achieved by using UE Policy Association Modification initiated by the PCF procedure as defined in clause 4.16.12.2 of TS 23.502.

-
When there is a change of service specific parameter as described in clause 4.15.6.7 of TS 23.502.
If the serving PLMN is removed from the list of PLMNs in the service authorization parameters, the service authorization is revoked in the UE.

When the UE is roaming, the change of subscription resulting in updates of the service authorization parameters are transferred to the UE by H-PCF via V-PCF.

The UE may perform UE triggered Policy Provisioning procedure to the PCF as specified in clause 6.2.4 of TS 23.287 when the UE determines the 5G ProSe Policy and parameters are invalid (e.g. Policy/Parameter is outdated, missing or invalid).
6.X.2.2 Procedure Enhancement for Information Provisioning to NG-RAN

The Registration procedure for UE is performed as defined in TS 23.502 with the following additions:

-
The UE includes the PC5 Capability for ProSe (i.e. LTE PC5 only, NR PC5 only, both LTE and NR PC5) as part of the "5GMM capability" in the Registration Request message. The AMF stores this information for ProSe operation. The PC5 Capability for ProSe indicates whether the UE is capable of supporting ProSe Direct Discovery and communication over PC5 reference point and which specific PC5 RAT(s) it supports.

-
The AMF determines whether the UE is authorized to use ProSe Direct Discovery and communication over PC5 reference point based on UE's PC5 Capability for ProSe and the subscription data (i.e. "ProSe services authorized" indication and UE-PC5-AMBR per PC5 RAT, and cross-RAT PC5 control authorization if applicable) received from UDM, and stores the subscription data as part of the UE context.

-
The PCF provides the PC5 QoS parameters to AMF. The AMF stores such information as part of the UE context.

-
If the UE is PC5 capable for ProSe, and the UE is authorized to use ProSe Direct Communication over PC5 reference point based on the subscription data, then the AMF shall include in the NGAP message sent to NG-RAN:

-
a "ProSe services authorized" indication, indicating the UE is authorized to use ProSe Direct Discovery and communication over PC5 reference point.

-
UE-PC5-AMBR per PC5 RAT and cross-RAT PC5 control authorization if applicable, used by NG-RAN for the resource management of UE's PC5 transmission for ProSe services in network scheduled mode.

-
the PC5 QoS parameters used by the NG-RAN for the resource management of UE's PC5 transmission for ProSe services in network scheduled mode.

6.X.2.3 The Policy/parameter for ProSe Direct Discovery
The following sets of information for ProSe Direct Discovery over PC5 reference point is provisioned to the UE:
1)
Authorization policy:
-
When the UE is "served by E-UTRA" or "served by NR":
· For open ProSe Direct Discovery, applicable only to non-Public Safety UEs:

a)
open ProSe Direct Discovery Model A monitoring authorisation policy:

-
PLMNs in which the UE is authorised to perform ProSe Direct Discovery monitoring.

b)
open ProSe Direct Discovery Model A announcing authorisation policy:

-
PLMNs in which the UE is authorized to perform announcing.

-
Authorised discovery range for announcing per PLMN.

· For restricted ProSe Direct Discovery:

a)  restricted ProSe Direct Discovery Model A monitoring authorisation policy:

-
PLMNs in which the UE is authorised to perform restricted ProSe Direct Discovery Model A monitoring.

b)  restricted ProSe Direct Discovery Model A announcing authorisation policy:

-
PLMNs in which the UE is authorized to perform restricted ProSe Direct Discovery Model A announcing;

-
Authorised discovery range for announcing per PLMN.

c)  restricted ProSe Direct Discovery Model B Discoverer operation authorization policy:

-
PLMNs in which the UE is authorized to perform Model B Discoverer operation;

-
Authorised discovery range for announcing per PLMN.

d)  restricted ProSe Direct Discovery Model B Discoveree operation authorization policy:

-
PLMNs in which the UE is authorized to perform Model B Discoveree operation.

-
Authorised discovery range for announcing per PLMN.

· 
For each above PLMN:

-
RAT(s) over which the UE is authorized to perform ProSe Direct Communications over PC5 reference point.

-
When the UE is "not served by E-UTRA" and "not served by NR":

· Indicates whether the UE is authorised to perform ProSe Direct Discovery for Model A and Model B when "not served by NG-RAN".
· RAT(s) over which the UE is authorized to perform ProSe Direct Discovery over PC5 reference point.

2)
Radio parameters when the UE is "not served by E-UTRA" and "not served by NR":

-
Includes the radio parameters per PC5 RAT (i.e. LTE PC5, NR PC5) with Geographical Area(s) and an indication of whether they are "operator managed" or "non-operator managed". The UE uses the radio parameters to perform ProSe Direct Discovery over PC5 reference point when "not served by E-UTRA" and "not served by NR" only if the UE can reliably locate itself in the corresponding Geographical Area. Otherwise, the UE is not authorized to transmit.

NOTE 1:
Whether a frequency band is "operator managed" or "non-operator managed" in a given Geographical Area is defined by local regulations.

3)
restricted ProSe Direct Discovery UE ID for Restricted Direct Discovery, applicable only to non-Public Safety UEs:

-
ProSe Direct Discovery UE ID.

4) Group Member Discovery parameters:

-
For each discovery group that the UE belongs to include the following parameters that enable the UE to perform Group Member Discovery when provisioned in ME from PCF or configured in UICC:

-
Application Layer Group ID: Identifies an application layer group that the UE belongs to.

-
User Info ID: For Model A, this corresponds to the Announcer Info parameter when the UE is acting as an announcing UE. For Model B, this corresponds to the Discoverer Info in Solicitation messages and the Discoveree Info in Response messages, when the UE is acting as a discoverer or discoveree UE respectively.

NOTE 2:
User Info ID is expected to be assigned uniquely to a user within the discovery group.

-
Discovery Group ID: identifier of a discovery group that the UE belongs to.

5)
Validity timer indicating the expiration time of the Policy/Parameter for ProSe Direct Discovery.
6.X.2.4 The Policy/parameter for ProSe Direct Communication
The following sets of information for ProSe Direct Communications over PC5 reference point is provisioned to the UE:
1)
Authorization policy:
-
When the UE is "served by E-UTRA" or "served by NR":

-
PLMNs in which the UE is authorized to perform 5G ProSe Direct Communications over PC5 reference point when "served by E-UTRA" or "served by NR".


For each above PLMN:

-
RAT(s) over which the UE is authorized to perform ProSe Direct Communications over PC5 reference point.

-
When the UE is "not served by E-UTRA" and "not served by NR":

-
Indicates whether the UE is authorized to perform ProSe Direct Communications over PC5 reference point when "not served by E-UTRA" and "not served by NR".

-
RAT(s) over which the UE is authorized to perform ProSe Direct Communications over PC5 reference point.

2)
Radio parameters when the UE is "not served by E-UTRA" and "not served by NR":

-
Includes the radio parameters per PC5 RAT (i.e. LTE PC5, NR PC5) with Geographical Area(s) and an indication of whether they are "operator managed" or "non-operator managed". The UE uses the radio parameters to perform ProSe Direct Communications over PC5 reference point when "not served by E-UTRA" and "not served by NR" only if the UE can reliably locate itself in the corresponding Geographical Area. Otherwise, the UE is not authorized to transmit.

NOTE 3:
Whether a frequency band is "operator managed" or "non-operator managed" in a given Geographical Area is defined by local regulations.

3)
Policy/parameters per RAT for PC5 Tx Profile selection:

-
The mapping of ProSe service to Tx Profile.

4)
Policy/parameters related to privacy:

-
The list of ProSe service with Geographical Area(s) that require privacy support.

5)
Policy/parameters when LTE PC5 is selected:


Same as specified in TS 23.303 clause 4.5.1.1.2.3, 4.5.1.1.2.3.3, 4.5.1.1.2.3.3a.

6)
Policy/parameters when NR PC5 is selected:

-
The mapping of ProSe service to radio frequencies with Geographical Area(s).

-
The mapping of Destination Layer-2 ID(s) and the ProSe service for broadcast.

-
The mapping of Destination Layer-2 ID(s) and the ProSe service for groupcast.

-
The mapping of default Destination Layer-2 ID(s) for initial signalling to establish unicast connection and the ProSe service.

NOTE 4:
The same default Destination Layer-2 ID for unicast initial signalling can be mapped to more than one ProSe service. In the case where different ProSe services are mapped to distinct default Destination Layer-2 IDs, when the UE intends to establish a single unicast link that can be used for more than one ProSe service, the UE can select any of the default Destination Layer-2 IDs to use for the initial signalling.

-
PC5 QoS mapping configuration:

-
Input from ProSe application layer:

-
ProSe service.

NOTE 5:
Details of ProSe Application Requirements for the ProSe service is up to implementation and out of scope of this specification.
-
Output:

-
PC5 QoS parameters defined in clause 5.4.2 of 23.287 (i.e. PQI and conditionally other parameters such as MFBR/GFBR, etc).

-
SLRB configurations, i.e. the mapping of PC5 QoS profile(s) to SLRB(s), when the UE is "not served by E-UTRA" and "not served by NR".

-
The PC5 QoS profile contains PC5 QoS parameters described in clause 5.4.2 of 23.287, and value for the QoS characteristics regarding Priority Level, Averaging Window, Maximum Data Burst Volume if default value is not used as defined in Table 5.4.4-1 of 23.287.

7)
Validity timer indicating the expiration time of the Policy/Parameter for ProSe Direct Commuication.

Editor’s note: It’s FFS on whether ProSe service needs to be standardized.
6.X.3
Impacts on Existing Nodes and Functionality
UE:

· Need to indicate its PC5 capability for 5G ProSe to AMF with according RAT indication;

· Need to include the UE Policy Container with indicating the 5G ProSe Policy and parameter Provisioning request;
· Receive and enforce the Policy and parameter for ProSe Direct Discovery and Communication.

NG-RAN:

· receive and store the UE’s ProSe authorization information for network scheduled mode operation.
AMF:

· Determine whether UE is authorized for 5G ProSe service;

· Select a PCF capable of authorization Policy and parameter for 5G ProSe service;

· Send UE’s PC5 Capability for 5G ProSe to PCF;

· Forward the UE’s ProSe authorization information for network scheduled mode to NG-RAN.

PCF:

· Determine the UE’s Authorization Policy and parameter for 5G ProSe and send it to UE;

· Send the according Authorization Policy and parameter to NG-RAN via AMF.

* * * * End of Changes * * * * 
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