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Abstract of the contribution: This contribution proposed a solution to support direct interface between PCF and MME, PCF can send the AM policy to MME directly. 
1.
Discussion
The SID FS_AMP requires to study the mechanism to support MME received the RFSP Index In use from 5GC, this contribution proposed a solution to support the direct interface between PCF and MME to receive the RFSP Index In use.
2.
Text proposal
It is proposed to agree the following changes vs. TS 23.700-89:
>>>>BEGINNING OF CHANGES (All new text)<<<<
6.X
Solution #X: Direct Interface between PCF and MME
6.X.1
Description

This solution addresses KI#1 and applies to 5GC to EPC interworking when:
-
5GS to EPS handover is using N26 interface.

-
5GS to EPS Idle mode mobility is using N26 interface.

It is proposed to enhance the MME to support interface between MME and PCF. 
AMF establishes the association with PCF when UE registered in 5GS, when UE moves from 5GS to EPS, the source AMF will include the PCF ID to the target MME. After inter-RAT mobility procedure from 5GS to EPS, the target MME will establish the MM Policy Association to PCF based on the PCF ID that received from Source AMF. If there is any further update about the RFSP In use, the PCF will send the update value to MME directly. 

If UE detached from EPS or further moved from EPS to 5GS, MME terminates the MM Policy Association to the PCF.
6.X.2
Procedures
6.x.2.1
5GS to EPS HO using N26 interface
The impact for the 5GS to EPS HO preparation is described in Figure 6.x.2.1-1.
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Figure 6.x.2.1-1 5GS to ESP HO preparation Procedure

1. During the HO preparation procedure, Source AMF sends Relocation Request message to Target MME which includes the PCF ID.
2. After the HO procedure, Target MME sends Relocation Response message.

6.x.2.2
5GS to EPS IDLE mode mobility with N26 interface

If UE moves from 5GS to EPS in IDLE mode, the TAU procedure is initiated. The impact for the inter-RAT TAU procedure is described in Figure 6.x.2.2-2.
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Figure 6.x.2.2-2 Context request procedure during TAU from 5GS to EPS procedure
1. MME sends Context Request message to AMF to collect the UE context.
2. AMF sends Context Response to MME with the UE context, and the PCF ID is also included in this message.

3. MME sends Context ACK to AMF.

6.x.2.3
MM Policy management procedure

6.x.2.3.1
General

MME receives the PCF ID that is selected for AM policy from AMF during inter-RAT HO or TAU procedure. After the HO / TAU procedure, MME will establish the MM policy association to the PCF by using the received PCF ID. If the RFSP in use is updated, PCF will send the updated RFSP in use to MME directly.

In order to support the direct interface between MME and PCF, there are two options, one option is to deploy an interworking function between the MME and PCF. The interworking function is used to translate diameter requests the MME sends to the SBI service operation that defined in 5GS. The interworking function maybe also be collocated with PCF, MME or deployed separately. The other option is to enhance the MME to support the SBA service operation. But both two options require the PCF and MME enhancements to support the MME to PCF interaction.
6.x.2.3.2
MM Policy Association establishment procedure
6.x.2.3.2.1
General

MME establishes the MM Policy Association to PCF in the following two cases:

1.
UE initial registration with the 5GS which later moves to EPS.

2.
UE initial registration with the 5GS the UE moves to EPS, and then further moves from source MME to target MME.

6.x.2.3.2.2
MM Policy Association establishment with Diameter signalling

In this option an interworking function is deployed in the network, from MME’s point view, the diameter protocol is used between MME and PCF. MME does not need to enhance to support SBA service operation.
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Figure 6.x.2.3.2.2-1 MM Policy Association establishment procedure with Diameter protocol
1. MME sends MM Policy Association Establishment Request to PCF, the request includes GUTI and RFSP Index.

2. PCF sends the RFSP in use to MME via MM Policy Association Establishment Response message.

6.x.2.3.2.3
MM Policy Association establishment Service Operation
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Figure 6.x.2.3.2.3-1: MM Policy Association Establishment service operation
This procedure concerns both roaming and non-roaming scenarios.
In the non-roaming case the role of the V-PCF is performed by the PCF. For the roaming scenarios, the V-PCF interacts with the MME.
1. If the target MME supports the MM Policy Association Establishment procedure, in the two use cases that described above, the MME decides to establish MM Policy Association with the (V-)PCF.

2. The MME sends Npcf_MMPolicyContorl_Create to the (V-)PCF to establish an MM Policy control association with the (V-)PCF. The request includes the GUTI, Internal Group, RFSP Index.

3. The (V-)PCF responds to the Npcf_MMPolicyControl_Create service operation. The (V-)PCF provides RFSP in use to MME.

6.x.2.3.3
MM Policy Association Modification procedure

6.x.2.3.3.1
General

The MM Policy Association Modification procedure maybe triggered by MME in the case that MME relocated without PCF change in case of HO or TAU procedure within EPS.
The MM Policy Association modification procedure maybe initiated by an internal PCF event or by PCF obtaining pertinent analytics information from an NWDAF.

6.x.2.3.3.2

MM Policy Association Modification triggered by MME with Diameter signalling
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Figure 6.x.2.3.3.2-1: MM Policy Association Modification triggered by MME with Diameter signalling

1. If MME is relocated, the new MME sends the MM Policy Association update Indication to PCF with RFSP In use and GUTI.

2. PCF sends MM Policy Association update Request to MME, the updated RFSP In use may be included in MME.

3. MME sends response to PCF.

6.x.2.3.3.3

MM Policy Association Modification triggered by PCF with Diameter signalling
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Figure 6.x.2.3.3.3-1: MM Policy Association Modification triggered by PCF with Diameter signalling
1. If RFSP In use is updated in PCF based on Internal PCF trigger or analytics information received from NWDAF. PCF sends MM Policy Association Update request with updated RFSP In use.

2. MME sends response to PCF.
6.x.2.3.3.4
MM Policy Association Modification Service operation triggered by MME
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Figure 6.x.2.3.3.4-1 MM Policy Association Modification procedure Service Operation
This procedure concerns both roaming and non-roaming scenarios.

In the non-roaming case the role of the V-PCF is performed by the PCF. For the roaming scenarios, the V-PCF interacts with the AMF.:
1. When the old MME and the new MME belong to the same PLMN, the old MME transfers to the new MME the MM Policy Association information and the PCF ID. For the roaming case, the new MME receives V-PCF ID.
2. Based on local policies, the new MME decides to establish MM Policy association to the (V-)PCF identified by the PCF ID received in step 1.

3. The new MME sends Npcf_MMPolicyControl_Update to the (V-)PCF to update the MM policy association with the (V-)PCF. The request may include the RFSP In Use and GUTI.

4. the (V-)PCF sends response to the new MME.

6.x.2.3.3.5

MM Policy Association Modification Service Operation initiated by the PCF
The MM Policy Association modification procedure maybe initiated by an internal PCF event or by PCF obtaining pertinent analytics information from an NWDAF.
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Figure 6.x.2.3.3.5-1: MM Policy Association Modification Service Operation initiated by the PCF
In the non-roaming case the role of the V-PCF is performed by the PCF. For the roaming scenarios, the V-PCF interacts with the MME.
1. The PCF determines internally that the RFSP In Use is required to update. This maybe triggered by obtaining the analytics information from an NWDAF as described in clause 6.1.1.3 of TS 23.503.
2. PCF sends the updated RFSP In Use to MME via Npcf_MMPolicyControl_UpdateNotify.

6.x.2.3.4
MM Policy Association Termination
6.x.2.3.4.1

General
The following case is considered for MM Policy Association Termination:

1. UE Deregistration from EPS.

2. UE mobility from EPS to 5GS.

6.x.2.3.4.2

MM Policy Association Termination with Diameter signalling
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Figure 6.x.2.3.4.2-1: 
MM Policy Association Termination with Diameter signalling

1. MME sends MM Policy Association Delete Request message to PCF to terminate the MM Policy Association.

2. PCF terminates the association and sends the response to MME.
6.x.2.3.4.3


MM Policy Association Termination Service Operation
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Figure 6.x.2.3.4.3-1: MM Policy Association Termination Service Operation

In the non-roaming case the role of the V-PCF is performed by the PCF. For the roaming scenarios, the V-PCF interacts with the AMF.
1. The MME decides to terminate the MM Policy Association during Detach procedure or due to mobility with change of MME and (V-)PCF in the TAU procedure or handover procedure.

2. The MME sends the Npcf_MMPolicyControl_Delete service operation including MM Policy Association ID to the (V-)PCF.

3. The (V-)PCF removes the policy context and replies to the MME with an Acknowledgement including success or failure.
6.X.3
Impacts on services, entities and interfaces
MME:
For option 1 with interworking function deployed in the network:

- enhanced to support the MM Policy management procedure that described in 6.x.2.3.2.2, 6.x.2.3.3.2, 6.x.2.3.3.3, 6.x.2.3.4.2 between MME and PCF.

For option 2 without interworking function, 

- enhanced to support the service operation as described in 6.x.2.3.2.3, 6.x.2.3.3.4, 6.x.2.3.3.4 and 6.x.2.3.4.3.

>>>>END OF CHANGES<<<<
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