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Abstract of the contribution: Discuss when and how to release the RUCI related UE context in RCAF and PCRF besides the scenarios described in Ericsson’s paper.
1
Problem Statement
The RUCI related UE context will be stored by RCAF and PCRF for a period before it is explicitly notified to be released.
With the RCAF based off-path congestion reporting solution, the interval of updating the cell/eNB level congestion information from OAM to RCAF is per operator’s configuration (e.g. 5-10 minutes) and out of scope of 3GPP SA2. It means RCAF and PCRF will not be updated with the real-time congestion information, and congestion related PCC rules may be applied to the UE previously in the congested cell/eNB inaccurately during the interval of updating due to UE’s movement and change of congestion situation. 
In order to let RCAF and PCRF know the relatively accurate RUCI and at least not apply congestion related PCC rules to the UE who is currently not under the congested cell, approaches for RUCI related UE context release should be further studied. Following scenarios are considered by this paper for the UE context release:
· Scenario 1: Whether UE is still in the same cell/eNB or not, the congestion is still there, but the impacted IP-CAN session for the UE is terminated;

· Scenario 2: Whether UE is still in the same cell/eNB or not, the congestion is still there, but UE’s detachment happens;

· Scenario 3: UE moves to a cell/eNB served by a different RCAF;

· Scenario 4: UE is still in the same cell/eNB, but the congestion in the cell/eNB disappears;

· Scenario 5: UE moves from the congested cell/eNB to an uncongested cell/eNB which is still being served by the same RCAF;
· Scenario 6: UE enters IDLE mode without moving to a different RCAF.

Regarding scenario 1, the CR regarding Np mobility from Ericsson has well covered it.
Regarding scenario 2, as IP-CAN session termination happens before UE’s detachment, the CR regarding Np mobility from Ericsson can cover this too.

Regarding scenario 3, the CR regarding Np mobility from Ericsson only works for the case that UE moves to a cell/eNB in congestion situation served by a different RCAF 2. If the cell/eNB is not congested at all, the RCAF 2 will not create the RUCI related UE context for this UE, as a consequence, there is not RUCI reporting from RCAF 2 to PCRF for sure, then PCRF has no way to be triggered to notify RCAF 1 to release the context.
Regarding scenario 4, RCAF can detect the situation change by proper configuration for congestion detection in coordination with OAM, then RCAF can initiate RUCI related UE context release.

Regarding scenario 5, RCAF can detect the situation change by proper configuration for congestion detection in coordination with OAM, then RCAF can initiate RUCI related UE context release.

Regarding scenario 6, there is no mapping information between cell/eNB ID and IMSI/APN on MME, if the UE was previously in the congested cell/eNB, then it went into IDLE mode and moved around, when RCAF with the RUCI related UE context inquires all the MMEs in its serving area, the only thing MMEs can report to RCAF is the list of UEs in IDLE mode and related APNs. When RCAF knows a UE with RUCI related UE context is in the IDLE mode, it will not initiate to release the UE context as there is no active PS session ongoing and the congestion related PCC rules won’t impact it. After the UE returns to CONNECTED/READY mode, the statement for scenario 1-5 applies.
2
Solution Discussion
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Step Step 0: RCAF retrieves per-cell/eNB congestion related information from OAM and decides to inquire the information of impacted UE and related APN from MME/SGSN.
Step 1a: RCAF sends a Query Request message to MME/SGSN with including the Cell ID or eNB ID.

Step 1b: MME/SGSN retrieves the IMSI and APN information of impacted UEs under the Cell or eNB according to the Cell ID or eNB ID and responds with a Query Response message with including the list of IMSI and APN. For the UEs in IDLE mode, the MME/SGSN will report a list of UEs in IDLE mode to the RCAF.
Step 2: Based on the information gathered from MME/SGSNs and OAM, if the RCAF finds that a UE is not in the congested Cell or eNB, IDLE mode or in the serving area of itself, it will release the RUCI related UE context for this UE.
Step 3a: RCAF notifies PCRF to release the RUCI related UE context with a proper reason code (e.g., the UE is not in the congested area or the UE left the RCAF’s serving area) and the identifier (e.g., IP address or FQDN) of the RCAF.

NOTE: If the reason code is that the UE left the RCAF A’s serving area, the identifier (e.g., IP address or FQDN) of the RCAF A is included in case that the UE moved to RCAF B and RCAF B reported RUCI to PCRF before the release notification message coming from RCAF A. The PCRF will only release the RUCI related UE context coming from RCAF A not RCAF B, thus wrongly releasing or replacing the UE context in PCRF can be avoided.

Step 3b: PCRF replies with an acknowledgement message to RCAF.
3 Conclusion
It is proposed to use the solution depicted in section 2 to let RCAF decide whether or not to initiate to release the RUCI related UE context for scenario 3, 4, 5 and 6. CRs are needed for both 23.203 and 23.401.
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