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1. Introduction

Stage 2 work on UPCON Np procedures nearly comes to an end after SA2 #105 meeting (October 2014). An open issue in TS 23.203 (subclause 7 10 1) is left for stage 3 work that:
Editor's note:
Whether the logical PCRF id is an already existing parameter, or whether extensions or a new parameter is defined for this purpose, is left for stage 3 work. Potential optimizations for specific DRA modes are FFS in stage 3.
The above issue is related to PCRF addressing over Np reference point, and this paper is intended to address the scenarios/problems of this case with the proposal of feasible solutions.
2. Discussion
Isuue 1: Usage of logical PCRF id
The Logical-PCRF-Id AVP has been defined in the last CT3 meeting but the usage of this AVP is left for further study. This AVP, allocated by the PCRF to the RCAF in Diameter NRA command of a non-aggregated RUCI reporting procedure, is used to indicate the same destination PCRF for the aggregated RUCI reporting(s) of a set of UE and APNs. When the RCAF receives the NRA command, it stores the logical PCRF id in the UE context for the given UE and APN combination. The subsequent aggregated RUCI reporting messages (ARR commands) are destined to a single PCRF only and can be routed directly to the PCRF or via the DRA. This is the whole stage 2 picture of logical PCRF id in Np Diameter application layer.

On the other hand, CT3 group has agreed that aggregated RUCI reporting is a stateless procedure, in which Diameter session info (e.g. Destination-Realm and Destination-Host AVP) of a previous interaction is not stored in the PCRF/RCAF. Therefore, it’s reasonable for the RCAF to add the logical PCRF id (in Diameter application layer) to the AAR command for destining the same PCRF during aggregated RUCI reporting.
Proposal to Isuue 1: It’s suggested for the RCAF to add Logical-PCRF-Id AVP to the AAR command (in command level) for PCRF addressing in aggregated RUCI reporting.
Isuue 2: PCRF addressing for non-aggregated RUCI reporting

The non-aggregated RUCI reporting request message (NRR command) is sent by the RCAF on per UE/APN basis. The UE identity info (Subscription-Id and Called-Station-Id AVP) in this command can be directly used for PCRF addressing as in the existing PCC procedures. There’s also no improvement for the existing DRA function.
Proposal to Isuue 2: It’s suggested to reuse the existing PCRF addressing procedure as specified in TS 29.213 to the case of non-aggregated RUCI reporting over Np.

Isuue 3: PCRF addressing for aggregated RUCI reporting

PCRF addressing for aggregated RUCI reporting has some impacts on DRA functions, which needs to enhance DRA with new mapping information.
In the proxy agent mode of DRA, when the RCAF sents an ARR command containing the Logical-PCRF-Id AVP to the DRA of the same Diameter realm, the DRA shall map the Logical-PCRF-Id AVP to the PCRF address (Diameter identity) which can be further routed to the destination PCRF. It’s required that the proxy DRA stores the mapping info of logical PCRF id and PCRF address (Diameter identity) during the previous interaction of non-aggregated RUCI reporting, i.e. when proxy DRA routes the NRA command from the PCRF to the RACF
In the redirect mode of DRA, the logical PCRF id returned from the PCRF to the RACF in the previous non-aggregated RUCI reporting does not pass through the redirect DRA. The mapping info of logical PCRF id and PCRF address should be pre-configured in the redirect DRA. 
Proposal to Isuue 3: To support PCRF addressing by using the logical PCRF id, it’s suggested for the DRA to store the mapping info of logical PCRF id and PCRF address (Diameter identity) either by responding from the PCRF in a NRA command of a previous non-aggregated RUCI reporting for Proxy DRA case or by pre-configuration for Redirect DRA case. 
Issue 4: Error handling during PCRF addressing

A couple of experimental result codes should be defined for unsuccessful case of RUCI preorting. These codes include two cases: invalid (unknown) input AVPs in the request commands and, rejection with unspecified reasons.
During PCRF addressing procedure, if the destination PCRF can not identify the UE (e.g. , the UE subscription info the PCRF gets from the SPR does not fit in with the UE identity info in the NRR/ARR command), the PCRF responds to the RCAF with an experimental result code of DIAMETER_USER_UNKNOWN, like the case over Gx interface. For non-aggregated RUCI reporting, the RCAF shall not initiate a further RUCI reporting by using the same UE identity when it receives this result code as a permanent failure. For aggregated RUCI reporting, the situation is a little complex. In the ARA command, the PCRF not only returns with an experimental result code of DIAMETER_USER_UNKNOWN, but also includes the list of unknown UEs in the Subscription-Id AVP. Since the RCAF uses the logical PCRF id for PCRF addressing during aggregated RUCI reporting, the result code DIAMETER_USER_UNKNOWN decouples the binding relationship between the logical PCRF Id and the UE identity of unknown UEs in the Subscription-Id AVP (e.g. due to the update of UE subscription info during the continuous period of aggregated RUCI reporting, by using the same logical PCRF id). The RCAF shall initiate a further PCRF addressing by using the UE identity of unknown UEs returned in ARA command for non-aggregated RUCI reporting. This error handling of DIAMETER_USER_UNKNOWN for aggregated RUCI reporting can increase the possibility for the RCAF to find another feasible PCRF to report the RUCI, by switching the identity info used in PCRF addressing from the logical PCRF id back to UE identify. Finally, the risk of lost RUCI reporting will be minimized.
Other experimental result codes of unknown input parameters (e.g. DIAMETER_ERROR_CONGESTION_LEVEL_VALUE_UNKNOWN, DIAMETER_ERROR_REPORTING_RESTRICTION_UNKNOWN) follows the principle of the existing handling for permanent failures, which do not trigger extra effort of Np interaction for the invalid input parameters.
Proposal to Isuue 4: For the case of experimental result code DIAMETER_USER_UNKNOWN returned in ARA command (in aggregated RUCI reporting), it’s suggested to include the experimental result code value together with the UE identity list of unknown UEs in the Subscription-Id AVP within the ARA command. Furthermore, the RCAF shall initiate a further non-aggregated RUCI reporting by using each UE identity in the list of unknown UEs for PCRF addressing.

3. Proposal
With regards to the above scenarios/issues identified in PCRF addressing over Np reference point, it’s suggested for the group to discuss and determine the way forward solution for stage 3 work.
