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Abstract: It proposes a new solution which focus on the authorized RFSP index provisioning from 5GC to MME for Key Issue#1 for FS_AMP.
1. Introduction/Discussion
This solution focus on how PCF provide the “authorized RFSP index” to MME when UE moves from 5G to 4G in N26-based or without N26-based interworking architecture considering two limitations as follows:
-	Limitation in Solution#1: It is not suitable to keep the AM policy association when UE has moved from 5G to 4G.
When UE moves from 5G to 4G, the old AMF should keep or defer to terminate the AM association of the UE within a reasonable period, i.e., AM Policy Association maintenance timer.
-	Limitation in Solution#2: It is FFS on how to determine the duration of time in MME
The MME may continue to use the "Authorized RFSP" over the "Subscribed RFSP" for a certain duration of time based on locally configured or operator determined validity conditions (e.g., a configured duration of time or for the current registration time etc.). During inter MME handover, the source MME may provide the additional information on "Authorized RFSP" and its validity condition to the target MME. When the validity condition expires, the MME may then send the "Subscribed RFSP" as the RFSP to use to the eNB.
This solution proposes that the PCF determines the authorized RFSP index together with a Validity period based on e..g “Service Experience“ analytics from NWDAF, considering that “Service Experience“ analytics includes a Validity period for the Application service experience as defined in clause 6.4.3, TS 23.288.
When N26 interface is supported, the authorized RFSP index and the Validity period can be provided by the PCF to the MME via AMF by using the N26 interface during the N26-based interworking procedures from 5G to 4G. Otherwise, the authorized RFSP index and the Validity period can be provided by the PCF to the UDM/HSS via AMF during the without N26-based interworking procedures, then MME obtains the the authorized RFSP index and the Validity period from the HSS.
[bookmark: _GoBack]Note that though the “PCF->AMF->UDM/HSS->MME” path can be also applicable when N26 interface is supported, this solution has more impacts on the current interface compared with the “PCF->AMF->MME” path. So, this solution tends to use the “PCF->AMF->MME” path when N26 interface is supported.
The MME continues to use the "Authorized RFSP" over the "Subscribed RFSP" during the Validity period. When the Validity period expires, the MME may then send the "Subscribed RFSP" as the RFSP to use to the eNB.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-89.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc22214898][bookmark: _Toc97272815][bookmark: _Toc50130756][bookmark: _Toc50134070][bookmark: _Toc50134414][bookmark: _Toc50557366][bookmark: _Toc50549052][bookmark: _Toc55202360][bookmark: _Toc57209987][bookmark: _Toc57366378][bookmark: _Toc68086331][bookmark: _Toc97272826]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[3]	3GPP TS 23.502: "Procedures for the 5G system, Stage 2".
[4]	3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System".
[5]	3GPP TS 23.401: "General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (EUTRAN) access".
[6]	3GPP TS 36.413: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 Application Protocol (S1AP)".
[7]	3GPP TS 38.413: "NG-RAN; NG Application Protocol (NGAP)".
[x]	3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data analytics services".

* * * * Next change * * * *
6.X	Solution #X: Authorized RFSP index provisioning from 5GC to MME
[bookmark: _Toc50130757][bookmark: _Toc50134071][bookmark: _Toc50134415][bookmark: _Toc50557367][bookmark: _Toc50549053][bookmark: _Toc55202361][bookmark: _Toc57209988][bookmark: _Toc57366379][bookmark: _Toc68086332][bookmark: _Toc97272827]6.X.1	Description
In the current interworking procedures from 5G to 4G, when the UE moves from 5G to 4G, the PCF should provide the “authorized RFSP index” to the MME.
However, after the UE moves from 5G to 4G, all the UE's context in the 5G side should be released (including the AM policy association for the UE between AMF and PCF), so the PCF cannot update the RFSP index for the UE when it finds that the “authorized RFSP index” is not valid, which resulted in that the MME does not know when it should in turn to use the “subscribed RFSP index” instead of the “authorized RFSP index”.
As specified in clause 6.1.1.3 of TS 23.503 [4], PCF may use the network analytics on “Service Experience” for an Application Identifier, “any RAT type” and/or “any Frequency value” to determine the “authorized RFSP index” value for the UE when running this application. Furthermore, as specified in clause 6.4.3 of TS 23.288 [x], the “Service Experience” analytics including a Validity period for the Application service experience analytics. So, it is possible for the PCF to determine the “authorized RFSP index” together with a Validity period.
When N26 interface is supported, the authorized RFSP index and the Validity period can be provided by the PCF to the MME via AMF by using the N26 interface during the N26-based interworking procedures from 5G to 4G. Otherwise, the authorized RFSP index and the Validity period can be provided by the PCF to the UDM/HSS via AMF during the without N26-based interworking procedures, then MME obtains the the authorized RFSP index and the Validity period from the HSS.
Note that though the “PCF->AMF->UDM/HSS->MME” path can be also applicable when N26 interface is supported, this solution has more impacts on the current interface compared with the “PCF->AMF->MME” path. So this solution tends to use the “PCF->AMF->MME” path when N26 interface is supported.
The MME continues to use the "Authorized RFSP" over the "Subscribed RFSP" during the Validity period. When the Validity period expires, the MME may then send the "Subscribed RFSP" as the RFSP to use to the eNB.
[bookmark: _Toc50130758][bookmark: _Toc50134072][bookmark: _Toc50134416][bookmark: _Toc50557368][bookmark: _Toc50549054][bookmark: _Toc55202362][bookmark: _Toc57209989][bookmark: _Toc57366380][bookmark: _Toc68086333][bookmark: _Toc97272828]6.X.2	Procedures
6.x.2.1	Procedure for “authorized RFSP index” provisioning from 5GC to MME in N26-base architecture
Figure 6.X.2.1-1depicts the procedure of propose solution of providing “authorized RFSP index” provisioning from 5GC to MME with N26 interface.
[image: ]
Figure 6.X.2.1-1: “authorized RFSP index” provisioning from 5GC to MME in N26-base architecture
The overall procedure re-uses the 5GS to EPS handover / idle mode mobility using N26 interface as defined in TS 23.502 [3]. The change is: 
-	Step 1 and Step 2. PCF determines the “authorized RFSP index” together with the Validity period e.g. based on the “Service Experience” analytics from NWDAF and provides these information to AMF.
-	Step 3 and Step 4. AMF transfer the “authorized RFSP index” together with the Validity period to MME and MME reply with an acknowledgement. 
The MME continues to use the "Authorized RFSP" over the "Subscribed RFSP" for the Validity period. When the Validity period expires, the MME may then send the "Subscribed RFSP" as the RFSP to use to the eNB.
6.x.2.2	Procedure for “authorized RFSP index” provisioning from 5GC to MME in without N26-base architecture
Figure 6.X.2.2-1depicts the procedure of propose solution of providing “authorized RFSP index” provisioning from 5GC to MME without N26 interface.
[image: ]
Figure 6.X.2.2-1: “authorized RFSP index” provisioning from 5GC to MME in without N26-base architecture
The overall procedure re-uses the 5GS to EPS mobility without N26 interface as defined in TS 23.502 [3]. The change is: 
-	Step 1 and Step 2. PCF determines the “authorized RFSP index” together with the Validity period e.g. based on the “Service Experience” analytics from NWDAF and provides these information to AMF.
-	Step 3. If N26 does not apply and the AMF identifies that the "Authorized RFSP" is different than the "Subscribed RFSP", then the AMF notifies the UDM on the "Authorized RFSP" and the Validity period received from PCF. If the UDM and HSS are deployed separately then the UDM further notifies the "Authorized RFSP" and the Validity period to the HSS. In a combined UDM+HSS deployment this step is not needed or handled in implementation specific way.
The MME continues to use the "Authorized RFSP" over the "Subscribed RFSP" for the Validity period. When the Validity period expires, the MME may then send the "Subscribed RFSP" as the RFSP to use to the eNB.
[bookmark: _Toc50130759][bookmark: _Toc50134073][bookmark: _Toc50134417][bookmark: _Toc50557369][bookmark: _Toc50549055][bookmark: _Toc55202363][bookmark: _Toc57209990][bookmark: _Toc57366381][bookmark: _Toc68086334][bookmark: _Toc97272829]6.X.3	Impacts on services, entities and interfaces
The solution has the following impacts:
PCF:
-	PCF should determine the “authorized RFSP index” together with the Validity period e.g. based on the “Service Experience” analytics from NWDAF;
-	PCF provides the “authorized RFSP index” together with the Validity period to AMF during the 5GS to EPS handover / idle mode mobility using N26 interface or 5GS to EPS mobility without N26 interface.
AMF:
-	When N26 interface is supported, AMF provides the “authorized RFSP index” together with the Validity period to MME by using N26 interface during the 5GS to EPS handover / idle mode mobility using N26 interface.
-	When N26 interface is not supported, AMF provides the “authorized RFSP index” together with the Validity period to UDM during the 5GS to EPS mobility without N26 interface.
UDM:
-	When N26 interface is not supported, UDM receives the “authorized RFSP index” together with the Validity period from AMF during the 5GS to EPS mobility without N26 interface. Optionally, the UDM further provides the “authorized RFSP index” together with the Validity period to HSS when a combined UDM+HSS is not deployed.
MME:
-	When N26 interface is supported, MME receives the “authorized RFSP index” together with the Validity period from AMF by using N26 interface during the 5GS to EPS handover / idle mode mobility using N26 interface.
-	When N26 interface is not supported, MME receives the “authorized RFSP index” together with the Validity period from HSS.
-	The MME continues to use the "Authorized RFSP" over the "Subscribed RFSP" for the Validity period. When the Validity period expires, the MME may then send the "Subscribed RFSP" as the RFSP to use to the eNB.

* * * * End of changes * * * *
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