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[bookmark: _Toc112913169][bookmark: _Toc112913338]Foreword
This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
[bookmark: _Toc22214897]The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall	indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should	indicates a recommendation to do something
should not	indicates a recommendation not to do something
may	indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can	indicates that something is possible
cannot	indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will	indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not	indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: _Toc100954247][bookmark: _Toc112913170][bookmark: _Toc112913339]1	Scope
The aim of this Technical Report is to study and evaluation of potential enhancements for Access and Mobility Policy Management with the following objective(s):
-	To study the mechanisms to provide AM policy control on RFSP Index consistency when UE moves from 5GC to EPC, and define enhancements in R17 mechanism if needed.
[bookmark: _Toc22214898][bookmark: _Toc100954248][bookmark: _Toc112913171][bookmark: _Toc112913340]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".
[bookmark: _Toc22214899][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)".
[8]	3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".
[9]	3GPP TS 38.300: "NR; NR and NG-RAN Overall Description; Stage 2".
[10]	3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data analytics services".
[11]	3GPP TS 29.563: "Home Subscriber Server (HSS) services for interworking with Unified Data Management (UDM); Stage 3".
[bookmark: _Toc100954249][bookmark: _Toc112913172][bookmark: _Toc112913341]3	Definitions of terms and abbreviations
[bookmark: _Toc22214900][bookmark: _Toc100954250][bookmark: _Toc112913173][bookmark: _Toc112913342]3.1	Terms
For the purposes of the present document, the terms given in TR 21.905 [1], in TS 23.501 [2] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1] or in TS 23.501 [2].
[bookmark: _Toc22214901][bookmark: _Toc100954252][bookmark: _Toc112913175][bookmark: _Toc112913343]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1], in TS 23.501 [2] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1] or in TS 23.501 [2].

[bookmark: _Toc22214902][bookmark: _Toc100954253][bookmark: _Toc112913176][bookmark: _Toc112913344]4	Architectural Assumptions and Principles
The architecture and framework as specified in TS 23.501 [2], TS 23.502 [3], TS 23.503 [4], and TS 23.401 [5] are regarded as the baseline for the present study.
Solutions shall build on the 5G interworking with EPC as in clause 4.3 and clause 5.17 of TS 23.501 [2], System interworking procedures for 5GS to EPS as in clause 4.11 of TS 23.502 [3], and AM policy control function description as defined in TS 23.503 [4].
[bookmark: _Toc22214903][bookmark: _Toc100954254][bookmark: _Toc112913177][bookmark: _Toc112913345]5	Key Issues
[bookmark: _Toc100954255][bookmark: _Toc435670433][bookmark: _Toc436124703][bookmark: _Toc509905226][bookmark: _Toc510604403][bookmark: _Toc22214904][bookmark: _Toc112913178][bookmark: _Toc112913346]5.1	Key Issue #1: RFSP Index consistency when UE moves from 5GC to EPC
[bookmark: _Toc100954256][bookmark: _Toc112913179][bookmark: _Toc112913347]5.1.1	Description
Currently, most operators run 4G and 5G merged network. To promote 5G service, the subscription data of UE may be set to 5G access first, i.e. the subscribed RFSP Index is of the value of "5G has higher priority than 4G". In some scenarios, the PCF may adjust the RFSP index to direct the UE from 5G to 4G according to dynamic network situations, for example:
-	When network congestion prediction received from NWDAF, the PCF may move some of the "5G prioritized" UEs which consuming low value applications to 4G access.
-	According to the request from AF, the PCF may move the requested UE(s) from 5G to 4G.
When UE registers to EPC, the MME chooses the RFSP Index in use based on the subscribed RFSP Index, the locally configured operator's policies and the UE related context information available at the MME. If the EPC decides the UE needs to go back to 5G, the MME provides "5G prioritized" RFSP Index to eNB.
To avoid network issue, e.g. the ping-pong issue, where the 5GC keeps sending the UE to EPC based on authorized RFSP Index from PCF, while the MME only has the subscribed RFSP Index and kick the UE in the above scenarios back to 5G immediately, this key issue will study AM policy control on RFSP Index consistency when UE moves from 5GC to EPC:
-	Whether the current interworking procedure supports MME received the RFSP Index in use from 5GC? If no, what enhancements is needed.
-	If the MME get the RFSP Index in used in handover procedure or idle mode mobility procedure, how and when it resumes to the subscription RFSP Index.
-	When UE is under EPC, should MME receive any update of RFSP Index from 5GC and how.
NOTE:	The KI covers EPC and 5GC interworking for both with N26-based and without N26 interface architecture.
[bookmark: _Toc22214906][bookmark: _Toc100954257][bookmark: _Toc112913180][bookmark: _Toc112913348]6	Solutions
[bookmark: _Toc22214907][bookmark: _Toc100954258][bookmark: _Toc112913181][bookmark: _Toc112913349]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
	Solution #
	Solution Title
	Key Issue #

	1
	Use N26 to provide PCF-updated RFSP Index from 5GC to MME
	1

	2
	Provide Authorized RFSP in EPC via UDM/HSS, during 5GS to EPS mobility
	1

	3
	Enforcing RFSP index authorized by PCF in EPC via N26
	1

	4
	Enforcing RFSP index authorized by PCF in EPC without N26 interface
	1

	5
	Authorized RFSP index provisioning from 5GC to MME without N26 interface
	1

	6
	Provide updated RFSP when UE is already moved to EPS with N26 interface
	1

	7
	Provide updated RFSP when UE is already moved to EPS without N26 interface
	1

	8
	MME-enhancement solution on KI#1 for 5GS to EPS mobility without N26 interface
	1

	9
	PCF-updated RFSP Index to MME via HSS
	1

	10
	Provide RFSP Index via N26 interface when the UE moves from 5GC to EPC
	1


[bookmark: _Toc50130756][bookmark: _Toc50134070][bookmark: _Toc50134414][bookmark: _Toc50557366][bookmark: _Toc50549052][bookmark: _Toc55202360][bookmark: _Toc57209987][bookmark: _Toc57366378][bookmark: _Toc68086331][bookmark: _Toc100954259][bookmark: _Toc500949097][bookmark: _Toc22214908]
[bookmark: _Toc112913182][bookmark: _Toc112913350]6.1	Solution #1: Use N26 to provide PCF-updated RFSP Index from 5GC to MME
[bookmark: _Toc50130757][bookmark: _Toc50134071][bookmark: _Toc50134415][bookmark: _Toc50557367][bookmark: _Toc50549053][bookmark: _Toc55202361][bookmark: _Toc57209988][bookmark: _Toc57366379][bookmark: _Toc68086332][bookmark: _Toc100954260][bookmark: _Toc112913183][bookmark: _Toc112913351]6.1.1	Description
This solution is to allow MME to receive RFSP Index update from PCF when UE moves from 5G to 4G in N26-based interworking architecture. When MME is able to receive updated RFSP index from PCF as AMF, the RFSP index in use will be consistent when UE moves between 5G and 4G. This is a solution for N26-based interworking.
When N26-based interworking architecture applies, AMF and MME use N26 interface to transfer mobility management message. The parameters, subscribed RFSP index and RFSP index in use, are transferred in:
-	Forward Relocation Request as in 5GS to EPS handover procedures using N26 interface, or
-	Context Response as in 5GS to EPS Idle mode mobility using N26 interface.
Therefore, this solution proposes that, 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. When the PCF is triggered to update the RFSP Index, the updated RFSP index is delivered to the old AMF in the existing AM Policy association, and the AMF will transfer it to new MME use the N26 interface in a GTPv2 message.
For example, a UE may have subscribed RFSP Index of 5G prioritization in subscription data stored in HSS/UDM.
If a UE initially attaches to 5GC with AM Policy association established:
1.	If something triggers the PCF to change the RFSP Index as of 4G prioritization, the UE will moves from 5GC to EPC. In handover or idle mode mobility procedure, the old AMF sends the PCF-updated RFSP Index, i.e. the RFSP Index in use, to the new MME using N26 interface.
2.	With the received RFSP Index in use, the new MME may, as local logic, ignore the subscribed RFSP Index and keep the RFSP index in use as 4G prioritization. The UE will stay in 4G and will not be send right back to 5G as the subscribed RFSP Index as 5G prioritization. The old AMF may keep the established AM association or defer the AM policy association termination for the UE to receive further update on RFSP Index update from PCF, just as the old AMF will keep UE context for some time after the UE deregister. The duration value of this timer should be pre-configured at the AMF. And the AMF should subscribe to HSS/UDM for UE's serving MME update notification in case the UE moves further to another MME.
3.	Later but before the AM Policy Association maintenance timer runs out, based on some trigger, the PCF may update UE's RFSP index in order to direct the UE back from EPC to 5GC. The update RFSP index is deliver to the old AMF. Then the old AMF transfers it to the serving MME the UE register to through N26 interface. Then the serving MME updates the RFSP index in use and triggers the UE move back to 5G using current mechanism.
4.	When the AM Policy Association maintenance timer runs out, the old AMF initiates the AM Policy Association termination and unsubscribe to the HSS/UDM for further change on serving MME. This should be no later than the old AMF to release the UE context.
5.	As AM Policy Association maintenance timer running in the old AMF, an equal timer should runs in the serving MME. The initial value of the timer may be pre-configured at the MME and no less than the value of the AM policy Association maintenance timer at the AMF. When the MME aware that the timer runs out, the MME will be free to select the RFSP Index in use, e.g. the subscription value, as in current specification. Also, when handover happens between MMEs, the remaining value of the timer should also be transfer as UE context.
If a UE initially attaches to EPC, or the AM policy association is invalid, that is, no exist AM policy association in PCF for that UE, the MME may update UE's RFSP Index according to current mechanism. The MME may decide to direct UE to 5GC by changing the RFSP Index. In some cases, when the EPS to 5GS procedure is complete and soon after a new AM association is established, the PCF may decides the UE should be in 4G. Then the EPS to 5GS procedure as described above may take place. With the proposed mechanism, the PCF selected RFSP Index will take over and the UE will not ping-pong between 4G and 5G.
[bookmark: _Toc50130758][bookmark: _Toc50134072][bookmark: _Toc50134416][bookmark: _Toc50557368][bookmark: _Toc50549054][bookmark: _Toc55202362][bookmark: _Toc57209989][bookmark: _Toc57366380][bookmark: _Toc68086333][bookmark: _Toc100954261][bookmark: _Toc112913184][bookmark: _Toc112913352]6.1.2	Procedures
Figure 6.1.2 depicts the procedure of propose solution of providing PCF-updated RFSP Index update from 5GC to MME with N26 interface.


Figure 6.1.2: PCF-updated RFSP Index update from 5GC to MME in N26-base architecture
Step 1 and Step 2 follow the procedure already defined in TS 23.502 [3]. The change is: the AMF, where the UE originally register to, will not initiate the AM Policy Association termination procedure with the PCF when it received the Nudm_UECM_DeregistrationNotification from HSS/UDM as in clause 4.11.1.5.3 of TS 23.502 [3] (TAU of handover) nor clause 4.11.1.3.2 of TS 23.502 [3] (Idle mode mobility). But the AM Policy Association maintenance timer starts to run in AMF when the Nudm_UECM_DeregistrationNotification receives. A timer also start to runs in target MME1 to indicate it should wait for further input from AMF on RFSP Index update.
Step 3, the old AMF subscribes to HSS/UDM for the notification in case of UE S1-handover happens to insure the old AMF always know the serving MME of the UE.
Step 4 and Step 5, the PCF is trigger to update the RFSP Index and notify to the old AMF according to current description in TS 23.503 [4].
Step 6 and Step 7 are the proposed new mobility management messages using N26 interface, in which the AMF transfer the updated RFSP index to MME1 and MME1 reply with an acknowledgement.
If before the AM policy association maintenance timer runs out, S1-handover or TAU happens in EPC:
Step 8, the UE deregisters from MME1 and register to MME2 in EPC and the remaining of the timer is transfer from MM1 to MM2 as part of UE context.
Step 9, HSS/UDM notifies the old AMF with MME2. The RFSP index in use will be sent from MME1 to MME2 as in current specification.
For further RFSP Index update from PCF as in step 4, the old AMF transfer the updated RFSP index to MM2 as in step 5, 6 and 7.
When the AM Policy Association maintenance timer runs out, the AMF initiates the AM Policy Association termination as in TS 23.502 [3] and unsubscribe to HSS/UDM for further serving MME change notification. When the timer at the MME runs out, the MME could reselect an RFSP Index value as defined in current specification.
Or, if the AMF receives from HSS/UDM that the UE is not registered to any MME, i.e. deregistered from EPC, the AMF should initiates the AM Policy Association termination before the timer runs out.
[bookmark: _Toc50130759][bookmark: _Toc50134073][bookmark: _Toc50134417][bookmark: _Toc50557369][bookmark: _Toc50549055][bookmark: _Toc55202363][bookmark: _Toc57209990][bookmark: _Toc57366381][bookmark: _Toc68086334][bookmark: _Toc100954262][bookmark: _Toc112913185][bookmark: _Toc112913353]6.1.3	Impacts on services, entities and interfaces
The solution has the following impacts:
AMF:
-	When a UE is moving from 5GS to EPS, and HSS/UDM invokes Nudm_UECM_DeregistrationNotification to notify the AMF associated with 3GPP access with reason as 5GS to EPS Mobility, the AMF should not initiate the AM Policy Association termination.
-	The AMF should maintain a timer for AM Policy Association maintenance in case of 5GS to EPS Mobility. And within that timer, the AMF subscribes to HSS/UDM for UE's serving MME update notification and transfer the updated RFSP Index to UE's serving MME when it is receive from PCF. When the timer runs out, the AMF initiate the AM Policy Association termination and unsubscribe to the HSS/UDM for further notification.
-	New procedure is needed for AMF to inform the MME of the updated RFSP after UE moves to EPS.
MME:
-	The MME should maintain a timer after the 5GS to EPS handover procedure or idle mode mobility complete within which it is able to receive and apply the updated RFSP Index from AMF.
-	When S1-handover or TAU happens at EPC, the remaining value of the timer should be transfer from the source MME to the target MME as part of UE context.
-	New procedure is needed for the MME to receive AMF provided RFSP index updated if the MME does not know the AMF.
HSS/UDM:
-	New service needs to be defined to allow AMF to get UE's serving MME information.
-	When HSS and UDM are deploy separately, new services are needed to allow HSS to provide serving MME information to UDM, then UDM to provide serving MME information to AMF. In a combined UDM+HSS deployment, service between HSS and UDM is not needed or handled in implementation specific way.
N26:
-	New mobility management message are defined to support the RFSP Index transfer from AMF to MME.
N8 (& UDICOM interface if used)
-	New event exposed to repost the change of MME to AMF.
[bookmark: _Toc100954263][bookmark: _Toc92785018][bookmark: _Toc250980595][bookmark: _Toc326037266][bookmark: _Toc510604411][bookmark: _Toc22214912][bookmark: _Toc310438366][bookmark: _Toc324232216][bookmark: _Toc326248735][bookmark: _Toc510604412][bookmark: historyclause][bookmark: _Toc112913186][bookmark: _Toc112913354]6.2	Solution #2: Provide Authorized RFSP in EPC via UDM/HSS, during 5GS to EPS mobility
[bookmark: _Toc100954264][bookmark: _Toc112913187][bookmark: _Toc112913355]6.2.1	Description
The solution address KI#1 and applies to 5GC to EPC interworking when:
-	5GS to EPS handover using N26 interface.
-	5GS to EPS Idle mode mobility using N26 interface.
-	5GS to EPS Mobility without N26 interface.
The PCF, in 5GC, may adjust the RFSP index to request RAN to direct the UE from 5G to 4G according to dynamic network situations, for example:
-	Based on various analytics and prediction result from NWDAF (e.g. network congestion in 5G) the PCF may request to move some of the "5G prioritized" UEs to 4G access.
-	According to a request from AF, the PCF may request RAN to move the requested UE(s) from 5G to 4G.
When the AMF receives "Authorized RFSP" in AM Policy Establishment or modification from the PCF, the AMF notifies the HSS (via UDM) about the PCF decision to change the RFSP value and provides the new "Authorized RFSP". The notification can be sent by AMF based on implicit subscription to notify the UDM (based on operator policies and local configuration) or alternatively, the UDM could provide the notification endpoints to the AMF during the UE registration procedure. Sending "Authorized RFSP" to UDM is only required when N26 mobility does not apply in the local (serving) 5GS network. Otherwise, the AMF can send the "Authorized RFSP" over N26.
When the UE moves from 5GS to EPS, if the HSS has received the "Authorized RFSP", it shall provide both "Authorized RFSP" and "Subscribed RFSP" values to the MME. The MME sends the "Authorized RFSP" as the RFSP to use to the eNB, to avoid any possible ping-pong issue of continuously moving the UE between the 4G and 5G access.
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.
[bookmark: _Toc100954265][bookmark: _Toc112913188][bookmark: _Toc112913356]6.2.2	Procedures


Figure 6.2.2-1: Procedure to Provide Authorized RFSP in EPC via UDM/HSS, during 5GS to EPS mobility
The detailed procedure is described in Figure 6.2.2-1.
1.	The UE registers to 5GC via NG-RAN. AMF establishes AM Policy association with PCF as in clause 4.16.1.2 of TS 23.502 [3].
2.	The PCF decides to adjust the RFSP index to direct the UE from 5G to 4G. The PCF decision could be based on various inputs. For example:
-	Based on various analytics and prediction result from NWDAF (e.g. network congestion in 5G).
-	According to the request from AF.
3.	The PCF provides the new "Authorized RFSP" for the UE by initiating AM Policy Modification procedure as in clause 4.16.2.2 of TS 23.502 [3].
4.	The AMF provides the Authorized RFSP as the RFSP to use to the gNB by initiating a UE CONEXT MODIFICATION procedure as in clause 8.3.4 of TS 38.413 [7].
5.	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" received from PCF. If the UDM and HSS are deployed separately then the UDM further notifies the "Authorized RFSP" to the HSS. In a combined UDM+HSS deployment this step (5b in Figure 6.2.2-1) is not needed or handled in implementation specific way.
6-7.When the UE was guided to 4G access, the UE performs TAU or Attach procedure, during which the HSS provides "Authorized RFSP" to the MME serving the UE, along with the "Subscribed RFSP".
8.	The MME stores the "Subscribed RFSP", the "Authorized RFSP" and a validity condition for the "Authorized RFSP" in the UE context in MME. The validity condition may be locally configured at the MME based on operator policy and may contain a duration for which the "Authorized RFSP" is applicable (e.g. timer or current registration etc.). During inter MME handover, the source MME also provides the "Authorized RFSP" and the validity condition to the target MME.
9.	The MME may choose to continue using the "Authorized RFSP" instead of deriving the RFSP Index based on the subscribed RFSP Index. The MME provides the "Authorized RFSP" as the RFSP to use to the eNB in UE CONTEXT MODIFICATION procedure as in clause 8.3.4 of TS 36.413 [6].
10.	When the validity condition is expired the MME may review the RFSP index and may choose the RFSP Index to use based on the subscribed RFSP Index, the locally configured operator's policies and the UE related context information available at the MME.
11.	The MME provides the RFSP to use to the eNB in UE CONTEXT MODIFICATION procedure as in clause 8.3.4 of TS 36.413 [6].
[bookmark: _Toc100954266][bookmark: _Toc112913189][bookmark: _Toc112913357]6.2.3	Impacts on services, entities and interfaces
This solution may have the following impacts to existing entities and interfaces:
-	AMF: AMF creates subscription for notification of "Authorized RFSP" to UDM/HSS. AMF notifies the "Authorized RFSP" received from PCF to the UDM/HSS
-	UDM: When UDM and HSS are deployed separately, the UDM shall create an implicit subscription to send "Authorized RFSP" to HSS. When the USM receives "Authorized RFSP" for a UE from the AMF, it shall send a notification to the HSS.
-	HSS: Provides the "Authorized RFSP" along with "Subscribed RFSP" for a UE to the MME. The "Authorized RFSP" may be provided during Update Location or as a Standalone Insert Subscriber Data operation.
-	MME: MME stores the "Authorized RFSP" along with its validity conditions in the UE context in MME. As long as the validity condition is satisfied the MME uses "Authorized RFSP" over "Subscribed RFSP". The MME provides the "Authorized RFSP" and its validity conditions to target MME during inter MME mobility. When the validity condition is expired the MME decides to use "Subscribed RFSP".
[bookmark: _Toc100954267][bookmark: _Toc112913190][bookmark: _Toc112913358]6.3	Solution #3: Enforcing RFSP index authorized by PCF in EPC via N26
[bookmark: _Toc100954268][bookmark: _Toc112913191][bookmark: _Toc112913359]6.3.1	Description
The solution address KI#1 for deployment scenario with N26.
In this solution,
-	The assumption is that PCF is aware of the mapping from RFSP index to cell selection and the RAT/Frequency Priorities which is typically known by RAN (see Annex I of TS 36.300 [8] and Annex D in TS 38.300 [9]). Note that RFSP index is also known as "SPID" (Subscriber Profile ID) for RAT/Frequency Priority.
-	When the PCF provides authorized RFSP Index, if the PCF determines that the change of authorized RFSP index value indicates a change from prioritizing 5G access to prioritizing 4G access for the UE, the PCF includes a validity time (working name "RFSPinUseExpiryTime") indicating a time by which this RFSP index will take effect if the UE moves to EPS. 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 [10], 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 time i.e. RFSPinUseExpiryTime.
-	When the AMF receives the authorized RFSP Index from the PCF with the validity time, the AMF stores also the validity time.
-	If the NG-RAN triggers handover before "RFSPinUseExpiryTime", the AMF will include the new parameter "RFSPinUseExpiryTime" in Forward Relocation Request to the MME. If the NG-RAN triggers release with redirect, the UE will perform Tracking Area Request procedure, and the AMF will include new parameter "RFSPinUseExpiryTime" in Context Response if time is before "RFSPinUseExpiryTime".
-	When the MME receives RFSPinUseExpiryTime, the MME will use "RFSP index in use". When the time indicated in RFSPinUseExpiryTime is due, the MME will do RFSP index re-evaluation as specified in clause 4.3.6 of TS 23.401 [5].
NOTE 1:	If the UE is not directed to EPS by NG-RAN before the time indicated in RFSPinUseExpiryTime is due, no action is needed in AMF.
[bookmark: _Toc100954269]NOTE 2:	When the 5GS to EPS mobility procedure is completed, the MME does not interact with the old AMF as in legacy.
[bookmark: _Toc112913192][bookmark: _Toc112913360]6.3.2	Procedures
Clause 4.11.1.2.1 of TS 23.502 [3] (5GS to EPS handover using N26 interface) is reused with the following addition:
-	In step 3 when AMF sends Forward Relocation Request to the MME, the AMF additionally includes a timestamp indicating to the MME that "RFSP index in use" should be used before the indicated time is due. When the indicated time is due, the MME re-evaluates the RFSP index as specified in clause 4.3.6 of TS 23.401 [5].
Clause 4.11.1.3.2 of TS 23.502 [3] (5GS to EPS Idle mode mobility using N26 interface) is reused with the following addition:
-	In step 6 when AMF sends Context Response to the MME, the AMF additionally includes a timestamp indicating to the MME that "RFSP index in use" should be used before indicated time is due. When the indicated time is due, the MME re-evaluates the RFSP index as specified in clause 4.3.6 of TS 23.401 [5].
If the UE moves further from one MME to another MME before the time indicated in RFSPinUseExpiryTime is due, the old MME includes the RFSPinUseExpiryTime in Forward Relocation Request or Context Response from the old MME to the new MME.
[bookmark: _Toc100954270][bookmark: _Toc112913193][bookmark: _Toc112913361]6.3.3	Impacts on services, entities and interfaces
Impact on interface:
N15: Introduce additional IE for validity time indicating the due time of "RFSP index in use" if the UE moves to EPS.
N26 and S10: Introduce additional IE for validity time (working name "RFSPinUseExpiryTime") indicating the due time of "RFSP index in use" in Forward Relocation Request and Context Response.
Impact on PCF:
-	Include additional validity time when PCF determines that the change of RFSP index value indicates a change from prioritizing 5G access to prioritizing 4G access for the UE
Impact on AMF:
-	When the AMF receives the additional validity time (in the form of due time), the AMF stores it in the UE Context. When mobility to EPS happens, the AMF also includes the validity time in the following GTP-C v2 messages informing the MME that "RFSP index in use" should be used before the indicated time is due:
-	Forward Relocation Request.
-	Context Response.
Impact on MME:
-	When receiving the new timer in Forward Relocation Request, or Context Response, the MME will store it in the UE Context and use "RFSP index in use" received from the AMF or an old MME. When the indicated time is due, the MME will re-evaluate the RFSP index as specified in clause 4.3.6 of TS 23.401 [5].
[bookmark: _Toc100954271][bookmark: _Toc112913194][bookmark: _Toc112913362]6.4	Solution 4: Enforcing RFSP index authorized by PCF in EPC without N26 interface
[bookmark: _Toc100954272][bookmark: _Toc112913195][bookmark: _Toc112913363]6.4.1	Description
The solution addresses KI#1 is intended for the following interworking scenario (but could be applied to interworking scenario with N26 deployment):
-	5GS to EPS Mobility without N26 interface.
The PCF, in 5GC, may adjust the RFSP index to request RAN to direct the UE from 5G to 4G according to dynamic network situations, for example:
-	Based on various analytics and prediction result from NWDAF (e.g. network congestion in 5G), the PCF may request to move some of the "5G prioritized" UEs to 4G access.
-	According to a request from AF, the PCF may request RAN to move the requested UE(s) from 5G to 4G.
The PCF provides additional validity time if the PCF determines that the change of authorized RFSP index value indicates a change from prioritizing 5G access to prioritizing 4G access for the UE.
When the AMF receives "Authorized RFSP" and validity time in AM Policy Establishment or modification from the PCF, the AMF, the AMF may provision the new parameter" RFSP index in use" (which is applicable when UE in EPS and is set to the authorized RFSP index from PCF) to the UDM using existing Nudm_ParameterProvision_Update service operation. The AMF also includes new parameter of validity time, indicating the time by which the RFSP index in use will take effect when the UE moves to EPS. If interfaces for user data interworking, coexistence and migration are deployed is deployed, then the UDM provisions new " RFSP index in use" and the validity time to the HSS using new service operation Nhss_ParameterProvision_Update.
When the UE moves from 5GS to EPS, if the HSS has received the "RFSP index in use" and validity time is not due, the HSS provides both " RFSP index in use" (together with validity time) and "Subscribed RFSP" values to the MME. The MME sets the "RFSP index in use" as the RFSP index to use to the eNB, to avoid any possible ping-pong issue of the UE moving between the 4G and 5G.
The MME continues to use the "RFSP index in use" over the "Subscribed RFSP" until the validity time is due. When the validity time is due, the MME re-evaluates the RFSP index as specified in clause 4.3.6 of TS 23.401 [5].
If the UE moves further to another MME, the source/old MME provides "RFSP index in use" as in existing procedure and includes additionally the validity time if its indicated time is not due. When the validity time for the received RFSP in Useis due, the new MME re-evaluates RFSP index as specified in clause 4.3.6 of TS 23.401 [5] and provides the updated RFSP index to the eNB.
If the MME does not support the new parameters for "RFSP index in use" and related validity time, the HSS modifies sends to MME the Subscribed RFSP index set to the value of RFSP index in use. When the validity time is due, the HSS modifies the Subscribed RFSP index back to the originally subscribed value and sends it to MME.
[bookmark: _Toc100954273][bookmark: _Toc112913196][bookmark: _Toc112913364]6.4.2	Procedures
The detailed procedure is described in Figure 6.4.2-1.


Figure 6.4.2-1: Procedure to Enforcing RFSP index authorized by PCF in EPC without N26 interface
1.	The UE registers to 5GC via NG-RAN. AMF establishes AM Policy association with PCF as in clause 4.16.1.2 of TS 23.502 [3].
2.	The PCF decides to adjust the RFSP index to direct the UE from 5G to 4G. The PCF decision could be based on various inputs. For example:
-	Based on various analytics and prediction result from NWDAF (e.g. network congestion in 5G).
-	According to the request from AF.
3.	The PCF provides the new "Authorized RFSP" for the UE by initiating AM Policy Modification procedure as in clause 4.16.2.2 of TS 23.502 [3]. The PCF provides additional validity time as the PCF determines that the change of authorized RFSP index value indicates a change from prioritizing 5G access to prioritizing 4G access for the UE.
4.	The AMF set the Authorized RFSP as the RFSP index in use which is provided to the gNB in Subscriber Profile ID for RAT/Frequency priority IE in a UE CONEXT MODIFICATION procedure as in clause 8.3.4 of TS 38.413 [7].
5.	If N26 does not apply, and the AMF, then the AMF provisions "RFSP index in use" (set to the "Authorized RFSP" received from PCF) (which is applicable when UE is in EPS) and validity time to the UDM using existing Nudm_ParameterProvision_Update service operation. If the UDM and HSS are deployed separately then the UDM further provisions the "RFSP index in use" to the HSS using new service operation Nhss_ParameterProvision_Update. In a combined UDM+HSS deployment this step (step 5b in Figure 6.4.2-1) is not needed or handled in implementation specific way. In Nudm_ParameterProvision_Update service operation, the AMF includes additionally a validity time indicating that the "RFSP index in use" will take effect in EPS until the indicated time is due. The validity time will be included in Nhss_ParameterProvision_Update as well.
6. The UE is guided to 4G access,
Case-1: If MME is upgraded and supports new parameters "RFSP index in use" and "validity time", steps 7-8 are performed
7.	The UE performs TAU or Attach procedure, during which the HSS provides "RFSP index in use" together with the validity time to the MME serving the UE, along with the "Subscribed RFSP".
NOTE:	For the MME not upgraded, it is assumed that the MME use the subscribed RFSP index towards the eNB.
8.	The MME stores the "Subscribed RFSP index", the "RFSP index in use" and a validity time for the "RFSP index in use" in the UE context in MME. During inter MME handover, the source MME also provides the validity condition to the target MME.
	Continue at step 9.
Case-2: If MME is not upgraded thus does not supports new parameters "RFSP index in use" and "validity time", steps 7a-8a are performed
7a. The UE performs TAU or Attach procedure, the HSS sends the subscribed RFSP index set to the value of RFSP index in use.
8a. MME chooses RFSP index as specified in clause 4.3.6 of TS 23.401 [5] assuming that MME always chooses subscribed RFSP index.
9.	The MME provides the "RFSP index" in Subscriber Profile ID for RAT/Frequency priority IE to the eNB in UE CONTEXT MODIFICATION procedure as in clause 8.3.4 of TS 36.413 [6].
Case-1: If MME is upgraded and supports new parameters "RFSP index in use" and "validity time", step 10 is performed:
10.	When the validity time is due, the MME may re-evaluate the RFSP index as specified in clause 4.3.6 of TS 23.401 [5]. When the validity time is due, the "RFSP index in use" is locally removed from the UDM/HSS.
	Continue at step 11.
Case-2: If MME is not upgraded thus does not supports new parameters "RFSP index in use" and "validity time", steps 10a-10b are performed:
10a.	When the validity time is due, the HSS restore the subscribed RFSP index and provides the restored subscribed RFSP index to MME.
10b.	The MME re-evaluates the RFSP index in use as specified in clause 4.3.6 of TS 23.401 [5].
11.	The MME provides the updated RFSP in use in Subscriber Profile ID for RAT/Frequency priority IE to the eNB in UE CONTEXT MODIFICATION procedure as in clause 8.3.4 of TS 36.413 [6].
[bookmark: _Toc100954274][bookmark: _Toc112913197][bookmark: _Toc112913365]6.4.3	Impacts on services, entities and interfaces
This solution may have the following impacts to existing entities and interfaces:
AMF:
-	AMF invokes existing Nudm_ParameterProvision_Update service operation to UDM but with new parameter "RFSP index in use" (applicable only when UE is in EPS) and validity time by which the RFSP index in use is valid.
UDM:
-	When UDM and HSS are deployed separately, the UDM invokes new service operation Nudm_ParameterProvision_Update with "RFSP index in use" and validity time.
HSS/UDR:
-	Provides the "RFSP index in use", validity time along with "Subscribed RFSP" for a UE to the MME in Update Location or as a Standalone Insert Subscriber Data operation.
-	The "RFSP index in use" and its validity time are stored in the UDR.
-	Determine whether MME supports the new feature requiring "RFSP index in use" and validity time.
MME:
-	MME stores the "RFSP index in use" along with its validity conditions in the UE context in MME. As long as the validity condition is satisfied the MME uses "RFSP index in use" over "Subscribed RFSP". The MME provides the "RFSP index in use" as today and additionally includes its validity conditions to target MME during inter MME mobility. When the validity condition is expired, the MME re-evaluates the RFSP index as specified in clause 4.3.6 of TS 23.401 [5].
[bookmark: _Toc100954275][bookmark: _Toc112913198][bookmark: _Toc112913366]6.5	Solution #5: Authorized RFSP index provisioning from 5GC to MME without N26 interface
[bookmark: _Toc100954276][bookmark: _Toc112913199][bookmark: _Toc112913367]6.5.1	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 [10], 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 not supported, 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 authorized RFSP index and the Validity period from the HSS.
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: _Toc100954277][bookmark: _Toc112913200][bookmark: _Toc112913368]6.5.2	Procedures
Figure 6.5.2-1 depicts the procedure of propose solution of providing "authorized RFSP index" provisioning from 5GC to MME without N26 interface.


Figure 6.5.2-1: "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 index" is different than the "Subscribed RFSP", then the AMF notifies the UDM on the "Authorized RFSP index" 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 by triggering an Nhss_UEContextManagement service operation as defined in TS 29.563 [11]. 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 index" over the "Subscribed RFSP index" 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: _Toc100954278][bookmark: _Toc112913201][bookmark: _Toc112913369]6.5.3	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 5GS to EPS mobility without N26 interface.
AMF:
-	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 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.
[bookmark: _Toc100954279][bookmark: _Toc112913202][bookmark: _Toc112913370]6.6	Solution #6: Provide updated RFSP when UE is already moved to EPS with N26 interface
[bookmark: _Toc100954280][bookmark: _Toc112913203][bookmark: _Toc112913371]6.6.1	Description
[bookmark: _Toc500949101][bookmark: _Toc22214910]This paper reuse the concept of solution 1 to implement AM policy association maintenance timer to send any further updated RFSP and updated validity timer (as mentioned in solution 3) from AMF to MME when UE is already moved to EPS.
When UE moves to EPS, MME registers its address in UDM+HSS and then UDM+HSS shall maintain UE's 5G registration state temporarily for some duration i.e. AM Policy Association maintenance timer if the request from MME has some new indication (MME will provide this indication for only those UEs for which it has received validity condition along with RFSP Index In use from AMF). It provides this timer while sending deregistration notification to AMF so that both AMF and UDM+HSS will be in sync in holding this temporary registration state for the UE. AMF after receiving this deregistration notification shall behave as per the clause 4.2.2.2.2 step 14d of TS 23.501 [2] except for the termination of AM policy towards PCF for the duration mentioned by UDM. The AMF shall send the AM Policy Association maintenance timer to PCF while sending to delete the AM policy. PCF after receiving this AM Policy delete message shall defer the policy termination for the received time period and only send the updated policy related to UE’s RFSP Index. If the implementation specific (guard timer) is running at AMF then AMF shall stop this timer and start the AM Policy Association maintenance timer received in deregistration notification from UDM.
NOTE 1:	The AM Policy Association maintenance timer should be maintained at only AMF or at both UDM and AMF is for evaluation.
NOTE 2:	The exact indication from MME to UDM+HSS will be decided during normative phase.
During this time period based on some trigger (e.g. no more congestion in 5GC), the PCF may update UE's RFSP index or validity timer (to extend the timer if congestion still persist in 5G) in order to direct the UE back from EPC to 5GC. The update RFSP index is deliver to the AMF. AMF then will query the MME address from UDM+HSS and transfer the updated RFSP to the latest MME (e.g. If UE has been moved from one MME to another while in EPS) through N26 interface.
During this time period if UE moves back to 5G because of some reasons (e.g. mobility or radio conditions) and gets registered through a new AMF in 5G, then UDM+HSS will inform old AMF and remove old AMF address which was stored temporarily. When the AM Policy Association maintenance timer expires, the AMF clears the UE context, PCF terminates the AM Policy and UDM+HSS removes the AMF address which was stored temporarily.
If the AM policy Association maintenance timer expired while UE is in EPS then if there is a need for UE to bring back to 5GS, subscribed RFSP index can be modified in HSS and sent to MME so that MME redirect UE to 5GS.
[bookmark: _Toc92785020][bookmark: _Toc100954281][bookmark: _Toc112913204][bookmark: _Toc112913372]6.6.2	Procedures


Figure 6.6.2-1: Updated RFSP from 5GS to EPS with N26 interface
The detailed procedure is described in Figure 6.6.2-1.
1.	The UE registers to 5GC via NG-RAN. AMF establishes AM Policy association with PCF as in clause 4.16.1.2 of TS 23.502 [3].
2.	The PCF decides to adjust the RFSP index to direct the UE from 5G to 4G. The PCF decision could be based on various inputs. For example:
-	Based on various analytics and prediction result from NWDAF (e.g. network congestion in 5G).
-	According to the request from AF.
	The PCF provides the new "Authorized RFSP" and validity timer for the UE by initiating AM Policy Modification procedure as in clause 4.16.2.2 of TS 23.502 [3].
3.	UE moves to EPS via E-UTRAN
4.	AMF sends the "RFSP Index in use" and validity timer to MME
5.	The MME sends the ULR with single registration indication along with one new indication and register its address in UDM+HSS.
6.	The UDM+HSS starts the "AM Policy Association maintenanceTimer" and maintain the UE's 5G registration state and provides this timer in the Nudm_UECM_DeregistrationNotification to AMF.
7.	The MME stores and use the received "RFSP Index in use" and validity timer from AMF.
8.	The AMF didn't clear the UE context for the time duration received from UDM+HSS. AMF provides "AM Policy Association maintenance timer” in the Npcf_AMPolicyControl_Delete to PCF. PCF shall defer the policy termination for the received time duration and update only policy related to UE’s RFSP Index during this time period and implicitly removes the AM policy after expiry of this timer.
9.	UE moves to new MME.
10.	The new MME sends the ULR with single registration indication and registers its address in UDM+HSS
11.	Based on some trigger, PCF decides to update the RFSP Index or validity timer and notify to the AMF according to current description in TS 23.503 [4].
12.	The AMF queries the new MME address from UDM+HSS and receive it.
13.	The AMF queries the serving node address for the UE from UDM using existing Nudm_UECM_Get service operation and UDM provides serving MME (new MME) address. The AMF sends the "RFSP Index in use" or validity timer to new MME.
14.	The new MME updates the received "RFSP Index in use" and validity timer and use it.
[bookmark: _Toc92785021][bookmark: _Toc100954282][bookmark: _Toc112913205][bookmark: _Toc112913373]6.6.3	Impacts on services, entities and interfaces
This solution may have the following impacts to existing entities and interfaces:
AMF:
-	When a UE is moving from 5GS to EPS, and HSS/UDM invokes Nudm_UECM_DeregistrationNotification to notify the AMF associated with 3GPP access with reason as 5GS to EPS Mobility, the AMF should maintain the UE's registration context for the received time period. AMF provides “AM Policy Association maintenance timer” in the Npcf_AMPolicyControl_Delete to PCF.
UDM+HSS:
-	UDM+HSS should maintain the UE's 5G registration state temporarily for some duration based on the indication received from MME. Also it will provide this time period to AMF while sending deregistration notification.
MME:
-	MME should be able to receive and apply the updated RFSP Index from AMF after the 5GS to EPS handover procedure or idle mode mobility complete. It will provide one indication for those UEs it has received validity condition along with RFSP Index In use from AMF.
PCF:
-	PCF should defer the policy termination for the received time duration and update only policy related to UE’s RFSP Index during this time period and implicitly removes the AM policy after expiry of this timer.
[bookmark: _Toc100954283][bookmark: _Toc112913206][bookmark: _Toc112913374]6.7	Solution #7: Provide updated RFSP when UE is already moved to EPS without N26 interface
[bookmark: _Toc100954284][bookmark: _Toc112913207][bookmark: _Toc112913375]6.7.1	Description
This paper reuse the concept of solution 1 to implement AM policy association maintenance timer to send any further updated RFSP to MME when UE is already moved to EPS. It retains the concept of solution 2 to send the RFSP to MME via UDM+HSS.
When UE moves to EPS, MME registers its address in UDM+HSS and then UDM+HSS shall maintain UE's 5G registration state temporarily for some duration i.e. AM Policy Association maintenance timer if the UE is in single registration mode. It provides this timer while sending deregistration notification to AMF so that both AMF and UDM+HSS will be in sync in holding this temporary registration state for the UE.
During this time period based on some trigger, the PCF may update UE's RFSP index in order to direct the UE back from EPC to 5GC. The update RFSP index is deliver to the AMF. AMF then notifies to HSS+UDM and then UDM+HSS will notify to MME.
[bookmark: _Toc100954285][bookmark: _Toc112913208][bookmark: _Toc112913376]6.7.2	Procedures


Figure 6.7.2-1: Updated RFSP from 5GS to EPS without N26 interface
The detailed procedure is described in Figure 6.7.2-1.
1.	The UE registers to 5GC via NG-RAN. AMF establishes AM Policy association with PCF as in clause 4.16.1.2 of TS 23.502 [3].
2.	The PCF decides to adjust the RFSP index to direct the UE from 5G to 4G. The PCF decision could be based on various inputs. For example:
-	Based on various analytics and prediction result from NWDAF (e.g. network congestion in 5G).
-	According to the request from AF.
	The PCF provides the new "Authorized RFSP" for the UE by initiating AM Policy Modification procedure as in clause 4.16.2.2 of TS 23.502 [3].
3.	AMF notifies the UDM on the "Authorized RFSP" received from PCF. If the UDM and HSS are deployed separately then the UDM further notifies the "Authorized RFSP" to the HSS. In a combined UDM+HSS deployment this step (step 5b in Figure 6.2.2-1) is not needed or handled in implementation specific way.
4.	UE moves to EPS via E-UTRAN.
5.	The MME sends the ULR with single registration or dual registration mode indication and register its address in UDM+HSS.
6.	The UDM+HSS starts the "AM Policy Association Timer" and maintain the UE's 5G registration state for this duration if the UE is in single registration mode and provides this timer in the Nudm_UECM_DeregistrationNotification to AMF.
7.	The UDM+HSS provides the Authorized RFSP to MME.
8.	The MME stores and use the received "Authorized RFSP Index" from UDM+HSS.
9.	The AMF didn't clear the UE context for the time duration received from UDM+HSS.
10.	Based on some trigger, PCF decides to update the Authorized RFSP and notify to the AMF according to current description in TS 23.503 [4].
11.	The AMF notifies the Authorized RFSP to UDM+HSS
12.	The UDM+HSS provides the Authorized RFSP to MME.
13.	The MME updates the received "Authorized RFSP" and use it.
[bookmark: _Toc100954286][bookmark: _Toc112913209][bookmark: _Toc112913377]6.7.3	Impacts on services, entities and interfaces
This solution may have the following impacts to existing entities and interfaces:
AMF:
-	When a UE is moving from 5GS to EPS, and HSS/UDM invokes Nudm_UECM_DeregistrationNotification to notify the AMF associated with 3GPP access with reason as 5GS to EPS Mobility, the AMF should maintain the UE's registration context for the received time period.
UDM+HSS:
-	UDM+HSS should maintain the UE's 5G registration state temporarily for some duration. Also it will provide this time period to AMF while sending deregistration notification.
NOTE:	The impacts mentioned in solution 2 is applicable as well.
[bookmark: _Toc100954287][bookmark: _Toc112913210][bookmark: _Toc112913378]6.8	Solution #8: MME-enhancement solution on KI#1 for 5GS to EPS mobility without N26 interface
[bookmark: _Toc97132484][bookmark: _Toc100954288][bookmark: _Toc112913211][bookmark: _Toc112913379]6.8.1	Description
For 5GS to EPS mobility procedure without N26 interface, i.e. no UE context on RFSP Index in use could be transferred from the source AMF to the target MME. If the MME immediately select the RFSP Index following the current specifications, it is likely that, it will select a value as "5G prioritized" that conflict with the one selected by PCF in 5GC as "4G prioritized" which drives the UE moving from 5GS to EPS. This may cause the ping-pong issue.
So it is propose that, when the MME realizes that the UE is moving from 5GC with the indication provided by the UE, and not receiving UE context containing RFSP Index in use information as no N26 interface applies, after successful attachment, the target MME should set the value of RFSP Index as "4G prioritized" for a pre-configured timer at the MME. When the timer runs out, the MME can re-select the RFSP Index value following the current specifications.
This can make sure that the UE won't be sent back to the 5GS immediately to trigger the ping-pong issue because of conflict on RFSP index between 5GC and EPC, and allow the MME to select the RFSP Index considering local configuration and subscribed RFSP Index from HSS.
[bookmark: _Toc100954289][bookmark: _Toc112913212][bookmark: _Toc112913380]6.8.2	Procedures
This solution has no impact on current procedures.
[bookmark: _Toc100954290][bookmark: _Toc112913213][bookmark: _Toc112913381]6.8.3	Impacts on services, entities and interfaces
The solution has the following impacts:
MME:
-	When a MME aware that a UE is moved from 5GS and without UE context of RFSP Index in use as no N26 interface applies, the MME locally sets the RFSP Index in use as "4G prioritized" for a certain duration of time pre-configured in the MME. When the validity condition expires, the MME selects the RFSP Index value following the current specifications.
[bookmark: _Toc100954291][bookmark: _Toc112913214][bookmark: _Toc112913382]6.9	Solution #9: PCF-updated RFSP Index to MME via HSS
[bookmark: _Toc100954292][bookmark: _Toc112913215][bookmark: _Toc112913383]6.9.1	Description
This solution address KI#1 and applies to UE interworking between 5G and 4G, including:
-	5G to 4G mobility with N26 or without N26.
-	4G to 5G mobility with N26 or without N26.
NOTE:	This solution is applicable to non-roaming scenario and how PCF updates RFSP Index to MME in roaming case will not be involved.
To direct the UE from 5G to 4G in some scenarios, the PCF may adjust the RFSP index for the UE and notify it to the AMF to update the RFSP index in use for the UE, for example:
-	Based on some statistics and prediction result from NWDAF F (e.g. Observed Service Experience analytics, UE communication analytics, Network Performance analytics for 5G, etc.), the PCF may request to move some of UEs to 4G to reduce the 5G network congestion.
-	Bases on application in use, e.g. if the application in use for the UE is suitable to be performed in 4G, then the PCF may request to move the UE to 4G for better service experience.
The PCF notifies the updated RFSP index to the UDM/HSS.
The UDM/HSS will send the updated RFSP index to the MME serving the UE in the Location Update Response message during the TAU or attach procedure, which is initiated by the UE after accessing to 4G.
Based on the updated RFSP index received from HSS, the MME sets RFSP index in use for the UE, which is consistent with AM policy in 5G and allows the UE to stay in 4G.
After the UE is directed from 5G to 4G, the PCF may adjust the RFSP index again to request 4G network to direct the UE back to 5G according to dynamic network situations, for example:
-	Based on some statistics and prediction result from NWDAF F (e.g. Observed Service Experience analytics, UE communication analytics, Network Performance analytics for 5G, etc.), the PCF may request to move some of UEs to 5G when the 5G network congestion has eased
-	Bases on application in use, e.g. if the application in use for the UE is suitable to be performed in 5G, then the PCF may request to move the UE to 5G for better service experience.
In a similar way, the PCF notifies the updated RFSP index to the UDM/HSS, and the UDM/HSS will notify the updated RFSP index to the MME by reusing the Insert Subscribe Data procedure. Then based on the updated RFSP index received from HSS, the MME sets RFSP index in use for the UE. The RFSP index in use will be sent to eNB, which will guide the UE to move from 4G to 5G.
[bookmark: _Toc100954293][bookmark: _Toc112913216][bookmark: _Toc112913384]6.9.2	Procedures
[bookmark: _Toc100954294][bookmark: _Toc112913385]6.9.2.1	Procedure for triggering UE to move from 5G to 4G


Figure 6.9.2.1-1: PCF-updated RFSP Index update from 5GC to MME in N26-base architecture
[bookmark: _Toc100954295]1.	The UE registers to 5GC via NG-RAN. AMF establishes AM Policy association with PCF as in clause 4.16.1.2 of TS 23.502 [3].
2.	The PCF decides to adjust the RFSP index to direct the UE from 5G to 4G. The PCF decision could be based on various inputs. For example:
-	Based on various analytics result from NWDAF (e.g. Observed Service Experience analytics, UE communication analytics, Network Performance analytics for 5G, etc.).
-	Bases on application in use, e.g. the application in use is suitable to be performed in 4G.
3.	The PCF updates RFSP index for the UE to RFSP index value 1, and provides the RFSP index vaule1 to the AMF by initiating AM Policy Modification procedure as in clause 4.16.2.2 of TS 23.502 [3].
4.	The AMF provides the RFSP index vaule1 as the RFSP index in use to the gNB by initiating a UE CONEXT MODIFICATION procedure as in clause 8.3.4 of TS 38.413 [7].
5.	Then the PCF notifies the UDM/HSS the RFSP index vaule1. If the UDM and HSS are deployed separately then the UDM further notifies the RFSP index vaule1 to the HSS. In a combined UDM+HSS deployment this step (5b in Figure 6.9.2.1-1) is not needed or handled in implementation specific way.
6-7. When the UE accesses to 4G, the UE performs TAU or Attach procedure, during which the HSS provides RFSP index vaule1 to the MME serving the UE.
8.	The MME updates RFSP index in use for the UE from subscribed RFSP Index value to RFSP index vaule1.
9.	The MME provides the RFSP index vaule1 as the RFSP in use to the eNB in UE CONTEXT MODIFICATION procedure as in clause 8.3.4 of TS 36.413 [6].
10.	Based on RFSP index value 1, the ENB keeps the UE in 4G, and will not direct the UE to 5G bases on subscribed RFSP Index value.
[bookmark: _Toc112913386]6.9.2.2	Procedure for triggering UE to move from 4G to 5G


Figure 6.9.2.2-1: Procedure for triggering UE to move from 4G to 5G
0.	After procedure depicted in clause 6.9.2.1, the UE moves from 5G and registers to EPC via E-UTRAN. The PCF doesn't release AM Policy association for the UE.
1.	The PCF decides to adjust the RFSP index to direct the UE from 4G to 5G. The PCF decision could be based on various inputs. For example:
-	Based on various analytics result from NWDAF (e.g. Observed Service Experience analytics, UE communication analytics, Network Performance analytics for 5G, etc.).
-	Bases on application in use, e.g. the application in use is suitable to be performed in 5G.
	The PCF updates RFSP index for the UE to RFSP index value 2.
2.	Then the PCF notifies the UDM/HSS the RFSP index vaule2. If the UDM and HSS are deployed separately then the UDM further notifies the RFSP index vaule1 to the HSS. In a combined UDM+HSS deployment this step (step 2b in Figure 6.9.2.2-1) is not needed or handled in implementation specific way.
3. The HSS notifies RFSP index vaule2 to the MME serving the UE, e.g. by reusing the Insert Subscribe Data procedure as in clause 5.3.9.2 of TS 23.401 [5].
4.	The MME updates RFSP index in use for the UE from RFSP index vaule1 to RFSP index vaule2.
5.	The MME provides the RFSP index vaule2 as the RFSP in use to the eNB in UE CONTEXT MODIFICATION procedure as in clause 8.3.4 of TS 36.413 [6].
6.	Based on RFSP index value 2, the eNB initiates RRC release procedure, which will trigger the UE access to 5G, then UE performs mobility registration procedure to 5GC.
[bookmark: _Toc100954296][bookmark: _Toc112913217][bookmark: _Toc112913387]6.9.3	Impacts on services, entities and interfaces
The solution has the following impacts:
PCF:
-	Notifies the updated RFSP index to the UDM/HSS.
-	Remains the AM policy association for the UE in the 5G&4G interworking scenario when the UE moves from 5G to 4G.
UDM/HSS:
-	Receives the updated RFSP index from the PCF and notifies it to the MME serving the UE during Update Location or as a Standalone Insert Subscriber Data operation.
MME:
-	Receives the updated RFSP index from the HSS and set the RFSP index in use for the UE based on it.
AMF:
-	Remains the AM policy association for the UE in the 5G&4G interworking scenario when the UE moves from 5G to 4G.
[bookmark: _Toc100954297][bookmark: _Toc112913218][bookmark: _Toc112913388]6.10	Solution #10: Provide RFSP Index via N26 interface when the UE moves from 5GC to EPC
[bookmark: _Toc100954298][bookmark: _Toc112913219][bookmark: _Toc112913389]6.10.1	Description
This solution is applicable only when N26-based interworking is used.
When N26-based interworking architecture applies, AMF and MME use N26 interface to transfer mobility management message. The parameters, subscribed RFSP index and RFSP index in use, are transferred in:
-	Forward Relocation Request as in 5GS to EPS handover procedures using N26 interface, or
-	Context Response as in 5GS to EPS Idle mode mobility using N26 interface.

	Subscribed RFSP Index
	CO
	This IE shall be included by the source MME/SGSN/AMF, if received from the HSS or UDM.
	RFSP Index
	0

	RFSP Index in Use
	CO
	This IE shall be included by the source MME/SGSN/AMF, if it supports the feature.
	RFSP Index
	1



During UE registration in 5GC, the AMF may report to the PCF the subscribed RFSP Index received from the UDM for further evaluation as described in clause 6.1.2.1 of TS 23.503 [4]. When receiving the "authorized RFSP Index" from the PCF, the AMF replaces the "subscribed RFSP Index" with the "authorized RFSP Index" as specified in clause 5.3.4.3.1 of TS 23.501 [2]. So the "subscribed RFSP Index" stored in the UE context in AMF may be different than the "subscribed RFSP Index" received from the UDM as the AMF may replace the "subscribed RFSP Index" with the "authorized RFSP Index" received from the PCF.
Therefore, this solution proposes that, when UE moves from 5G to 4G, the MME shall compare the "subscribed RFSP Index" received from the AMF (which could be the "Authorized RFSP Index" provided by the PCF) with the "RFSP Index" received from the HSS. If they are different, the MME shall store the "subscribed RFSP Index" received from AMF in a new IE "5GC Authorized RFSP Index" and store the RFSP Index received from the HSS in "subscribed RFSP Index".
The difference in "5GC Authorized RFSP Index" and "subscribed RFSP Index" is an indication to the MME that 5GC has dynamically assigned an RFSP Index to the UE and the MME shall, based on operator's policies, ignore the RFSP Index received from the HSS e.g. for a configured duration. This policy/duration could be operator determined e.g.:
-	"5GC Authorized RFSP Index" is used only for the current registration in the MME and is not used when the UE moves to another MME due to mobility.
-	"5GC Authorized RFSP Index" is used only for a configured duration (e.g. T). When the UE moves to another MME due to mobility (e.g. after a period "t"), the source MME then provides the remaining duration (i.e. T-t) for which "5GC Authorized RFSP Index" shall be used by the destination MME.
-	Or it could be a combination of both of the above.
When the configured duration is reached, the MME may remove the "5GC Authorized RFSP Index" from its context for the UE and start using the "subscribed RFSP Index" that was received from the HSS.
[bookmark: _Toc100954299][bookmark: _Toc112913220][bookmark: _Toc112913390]6.10.2	Procedures
There is no additional procedure needed to update the RFSP Index when the UE is served by the EPC. MME uses the 5GC authorized RFSP Index for a configuration duration as explained in clause 6.10.1.
[bookmark: _Toc100954300][bookmark: _Toc112913221][bookmark: _Toc112913391]6.10.3	Impacts on services, entities and interfaces
The solution has the following impacts:
PCF:
-	No impact.
AMF:
-	No impact.
MME:
-	MME shall compare the "subscribed RFSP Index" received from the AMF (which could be the "Authorized RFSP Index" provided by the PCF) with the "RFSP Index" received from the HSS.
-	If they are different, the MME shall store the "subscribed RFSP Index" received from AMF in a new IE "5GC Authorized RFSP Index" and store the RFSP Index received from the HSS in "subscribed RFSP Index".
-	MME shall ignore the RFSP Index received from the HSS for a configured duration.
-	When the configured duration is reached, the MME may remove the "5GC Authorized RFSP Index" from its context for the UE and start using the "subscribed RFSP Index" that was received from the HSS.
N26:
-	No impact.
[bookmark: _Toc100954301][bookmark: _Toc112913222][bookmark: _Toc112913392]7	Overall Evaluation
Editor's note:	This clause will provide evaluation of different solutions.
[bookmark: _Toc112913223][bookmark: _Toc112913393]7.1	Evaluation on Key Issue #1: RFSP Index consistency when UE moves from 5GC to EPC
[bookmark: _Toc30666568][bookmark: _Toc31029862][bookmark: _Toc31030753][bookmark: _Toc43388320][bookmark: _Toc43735550][bookmark: _Toc50130538][bookmark: _Toc50133852][bookmark: _Toc50134192][bookmark: _Toc50557144][bookmark: _Toc50548822][bookmark: _Toc55202127][bookmark: _Toc57209749][bookmark: _Toc57366140][bookmark: _Toc68086091][bookmark: _Toc101265031][bookmark: _Toc104221913][bookmark: _Toc112913224][bookmark: _Toc112913394]7.1.1	For deployment without N26 interface interworking 
NOTE:	Below evaluation assumes that solution for deployment without N26 is needed.
According to clause 5.3.4.3.1 of TS 23.501 [2], when receiving the authorized RFSP Index from the PCF, for non-roaming subscribers, the AMF chooses the RFSP Index in use according to one of the following procedures, depending on operator's configuration:
-	the RFSP Index in use is identical to the authorized RFSP Index; or
-	the AMF chooses the RFSP Index in use based on the authorized RFSP Index, the locally configured operator's policies, the Allowed NSSAI and the UE related context information available at the AMF, including UE's usage setting, if received during Registration procedures.
The above would mean that the "RFSP Index in use" chosen by AMF may be different from the authorized RFSP Index from PCF, therefore it is the RFSP Index in use (but not the authorized RFSP Index) that should be sent to the EPC. Besides, when the PCF provides modified/authorized RFSP Index (e.g. based on network congestion analytics), PCF has the knowledge how long the congestion may last, therefore it should be the PCF (but not the EPC/MME) that determines the validity time, as the EPC/MME does not have the necessary information.
There are following solutions addressing the deployment scenario without N26 interface:
	Sol#2, Sol#4, Sol#5, Sol#7, Sol#8, Sol#9.
Among the above solutions, except Sol#8, the other solutions propose to involve UDM+HSS either by modifying the existing Subscribed RFSP Index in HSS or add new parameter (either "Authorized RFSP Index" or "RFSP Index in use" for MME to use.
Table 7.1.1-1 below list the comparison in the following aspects:
#1	PCF or AMF notifies or provisions UDM of the RFSP Index chosen by the AMF?
#2	Which NF determines the validity time?
#3	Is a new parameter introduced in the subscription data provided by HSS? If yes, what parameter name?
Table 7.1.1-1: Evaluation on principles of KI#1 candidate solutions on without N26 interface scenario
	Sol#
	PCF or AMF notifies/provisions UDM?
	Which NF determines validity time?
	New parameter in subscription data in HSS
	UDM+HSS maintaining UE's 5G registration as in legacy? 
	Evaluation

	#2
	AMF notifies UDM of new parameter "Authorized RFSP Index"
	MME (when receiving "Authorized RFSP Index" from HSS)
	"Authorized RFSP Index"
	Yes
	[bookmark: _PERM_MCCTEMPBM_CRPT05440002___2]-	Conceptually incorrect as "Authorized RFSP Index" may be different from "RFSP Index in use".

	[bookmark: _PERM_MCCTEMPBM_CRPT05440003___2]#5
	AMF notifies UDM, with validity time
	PCF
	"Authorized RFSP Index" + validity time
	Yes
	-	Data entry to be managed by UDM, better to use PP instead of AMF Notify.
-	unclear Service Operation.

	#4
	AMF use PP service, new para "RFSP Index in use" with validity time
	PCF
	"RFSP Index in use" + "validity time
	Yes
	

	#7
	Similar as Sol#2
	Similar as Sol#2
	Similar as Sol#2
	No, UDM+HSS maintain UE’s 5G state temporarily for some duration.
	UDM+HSS behaviour not BW compatible, see NOTE 1.

	#8
	NA
	NA
	NA
	Yes
	Changes also the handling of 5GS to EPS mobility due to other reasons than KI#1, see NOTE 2.

	[bookmark: _PERM_MCCTEMPBM_CRPT05440004___2][bookmark: _PERM_MCCTEMPBM_CRPT05440005___2]#9
	-	PCF notifies UDM of "Authorized RFSP Index"
-	PCF does not release AM Policy association for the UE
	No timer mentioned
	Use "subscribed RFSP Index"
Prerequisite: MME must use "Subscribed RFSP Index"
	Yes
	-	Unclear how PCF not releasing AM policy association.
-	Limitation that MME must use subscribed RFSP Index.

	NOTE 1:	Sol#7 proposes that at 5GS to EPS mobility without N26, the MME its address in UDM+HSS and then UDM+HSS shall maintain UE's 5G registration state temporarily for some duration. Such proposal is not (backward) compatible with the existing system behaviour that the MME indicates to the UDM+HSS not to cancel the AMF as specified in clause 4.11.2.4.1 of TS 23.502 [3]. Note that no addition address of MME needs to be sent to HSS+UDM.
NOTE 2:	As RFSP Index change is not the only reason for UE mobility from 5GS to EPS, the MME will not be able to tell, therefore Sol#8 (see below) changes also the handling of 5GS to EPS mobility due to other reasons than KI#1 and implication needs further analysis and evaluation.
	"…when the MME realizes that the UE is moving from 5GC with the indication provided by the UE, and not receiving UE context containing RFSP Index in use information as no N26 interface applies, after successful attachment, the target MME should set the value of RFSP Index as "4G prioritized" for a pre-configured timer at the MME. When the timer runs out, the MME can re-select the RFSP Index value following the current specifications…"
	If the operator can accept the implication that MME sets a timer for 5GS to EPS mobility regardless of the reason, this can be done without standardization.
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[bookmark: _Toc112913225][bookmark: _Toc112913395]7.1.2	For deployment with N26-based interworking
There are 4 solutions proposed for Key Issue #1, targeting to provide RFSP Index consistency when UE moves from 5GC to EPC for N26-based interworking scenario.
Table 7.1.2-1 compares the principles between the proposed solutions.
Table 7.1.2-1: Evaluation on principles of KI#1 candidate solutions on N26-based interworking scenario
	Sol#
	Need to keep AM Policy Association
	Impacts to Existing Nodes and Proposed Enhancements
	Use of Validity Condition(s)

	
	after UE Moves from 5GC to EPC
	AMF
	MME
	HSS+UDM
	PCF for a UE
	

	1
	X
	X
	X
	X
(AMF be aware of the change of serving MME from HSS/UDM)
	-
	New timer for AM association maintenance at AMF and equivalent new timer for MME to use RFSP Index from AMF.

	3
	-
	X
	X
	-
	X
(PCF for a UE  generates a timer along with the authorized RFSP Index)
	MME re-evaluates the RFSP Index when the timer expires.

	6
	X
	X
	X
	X
(maintain the UE's 5G registration state temporarily for some duration and provide the MME address to AMF)
	-
	HSS+UDM maintain UE's 5G registration state for AM Policy Association maintenance timer and provides it to AMF. During the validity timer, if PCF for a UE updates RFSP index, AMF queries the MME address from HSS+UDM and send the updated RFSP index to MME.

	10
	-
	X
(AMF replaces "subscribed RFSP Index" with "authorized RFSP Index" from PCF in UE context and send to MME)
	X
	-
	-
	When the configured duration is reached, the MME may remove the "5GC Authorized RFSP Index" from its context for the UE and start using the "subscribed RFSP Index" that was received from the HSS.




All these solutions are trying to answer the following 3 questions for N26-based interworking in KI#1:
Q1:	Whether the current interworking procedure supports MME received the RFSP Index in use from 5GC? If no, what enhancements is needed.
	For N26-based interworking: (Solution #1, #3, #6 and #10) the current specification already supports the RFSP Index in use transferred to MME in UE context during handover/TAU.
	If there is any enhanced information, it should also be transferred via N26.
Q2:	If the MME get the RFSP Index in used in handover procedure or idle mode mobility procedure, how and when it resumes to the subscription RFSP Index.
-	(Solution #1 and #6) The PCF for a UE maintains the AM Policy Association when UE move from 5G to 4G and updates the authorized RFSP Index according to triggers and conditions defined in current specification. The MME re-selects the RFSP Index in use considering the dynamic input from PCF at the cost of network overhead and extra procedures.
-	When MME realizes a UE is moving from 5GC, it starts a timer within which value of the RFSP Index in use will not be changed. When the timer expires, the MME will be free to re-select the RFSP Index in use according to current method. The value of this timer may be set to:
-	(Solution #10) A local value preconfigured in MME, which is same to all UE and not adjustable.
-	(Solution #3) A value selected by PCF when it generates an authorized RFSP Index value indicating the UE to move from 5G to 4G. So the timer is per UE from 5G and not adjustable after the UE in 4G. PCF can decide that timer based on information, e.g. from UDR or NWDAF. If the AMF modifies the authorized RFSP Index from PCF, i.e. the AMF selects a different value of RFSP Index in use, whether the timer value from PCF should still be sent to MME is clarified in S2-2205525 (ongoing discussion).
	Considering the trade-off of system impact and flexibility, the PCF-selected timer seems to solve the problem in a more agreeable way. Preconfigured timer in MME can implementation specific without standardization as such timer will apply to EPS to 5GS mobility scenario not targeted in the KI.
Q3:	When UE is under EPC, should MME receive any update of RFSP Index from 5GC and how.
-	(Solution #1 and #6) Yes. The PCF is able to update the RFSP Index In Use or the timer according to, e.g. AF's influence request. And MME is able to change the RFSP Index in use in a timely manner.
-	(Solution #3 and #10) No. The MME is able to re-select the RFSP Index only after the validity time provided by the AMF (decided by PCF) expires.
	The evaluation of Q2 also applies to Q3.
[bookmark: _Toc22214914][bookmark: _Toc100954302][bookmark: _Toc112913226][bookmark: _Toc112913396]8	Conclusions
Editor's note:	This clause will list conclusions that have been agreed during the course of the study item activities.
[bookmark: _Toc112913227][bookmark: _Toc112913397]8.1	Conclusion on Key Issue #1: RFSP Index consistency when UE moves from 5GC to EPC
[bookmark: _Toc112913228][bookmark: _Toc112913398]8.1.1	For deployment without N26 interface interworking
For deployment scenario without N26 interface it is concluded that no normative work is required at this point.
[bookmark: _Toc112913229][bookmark: _Toc112913399]8.1.2	For deployment with N26-based interworking
The following conclusion are agreed:
-	When a UE moves from 5GC to EPC, the MME sets the "RFSP Index in use" value the same as the value in the UE context received from AMF via N26 if the UE context in AMF also contains a validity period.
-	When the validity period expires, the MME re-evaluates the RFSP Index value according to current specification (see clause 4.3.6 of TS 23.401 [5]).
-	The validity period, i.e. "RFSPinUseExpiryTime" is selected by PCF for a UE. When the PCF for a UE provides the Authorized RFSP Index indicating the UE to move to 4G, it may also provide the value of "RFSPinUseExpiryTime". If the AMF selects the RFSP Index in use identical to the authorized RFSP Index, it should store the received "RFSPinUseExpiryTime" in UE context in AMF and further also send the received "RFSPinUseExpiryTime" to MME in UE context along with the "RFSP Index in use" when N26 interface applied.
-	When mobility happens between MMEs before the "RFSPinUseExpiryTime" expires, the remaining value of the "RFSPinUseExpiryTime" should also be sent to the new MME. The new MME handles RFSP Index in the same way as for mobility from the AMF to the MME as described above.
-	When a UE is served by the EPC, there is no use case or requirement to provide updated RFSP Index from 5GC to the EPC.
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