

Release 18
12
3GPP TR 23.700-89 V0.1.0 (2022-02)

	[bookmark: page1]3GPP TR 23.700-89 V0.1.0 (2022-02)

	Technical Report

	3rd Generation Partnership Project;
Technical Specification Group Services and System Aspects;
Study on 5G AM Policy
(Release 18)

		

	[image: 5G-logo_175px]
	[image: 3GPP-logo_web]

	

	The present document has been developed within the 3rd Generation Partnership Project (3GPP TM) and may be further elaborated for the purposes of 3GPP.
The present document has not been subject to any approval process by the 3GPP Organizational Partners and shall not be implemented.
This Specification is provided for future development work within 3GPP only. The Organizational Partners accept no liability for any use of this Specification.
Specifications and Reports for implementation of the 3GPP TM system should be obtained via the 3GPP Organizational Partners' Publications Offices.





	[bookmark: page2]

	3GPP
Postal address

3GPP support office address
650 Route des Lucioles - Sophia Antipolis
Valbonne - FRANCE
Tel.: +33 4 92 94 42 00 Fax: +33 4 93 65 47 16
Internet
http://www.3gpp.org


	Copyright Notification
No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

[bookmark: copyrightaddon]© 2022, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
All rights reserved.

UMTS™ is a Trade Mark of ETSI registered for the benefit of its members
3GPP™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
LTE™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
GSM® and the GSM logo are registered and owned by the GSM Association




Contents
Foreword	4
1	Scope	5
2	References	5
3	Definitions of terms and abbreviations	5
3.1	Terms	5
3.2	Symbols	5
3.3	Abbreviations	6
4	Architectural Assumptions and Principles	6
5	Key Issues	6
5.1	Key Issue #1: RFSP Index consistency when UE moves from 5GC to EPC	6
5.1.1	Description	6
6	Solutions	7
6.0	Mapping of Solutions to Key Issues	7
6.1	Solution #1: Use N26 to provide PCF-updated RFSP Index from 5GC to MME	7
6.1.1	Description	7
6.1.2	Procedures	8
6.1.3	Impacts on services, entities and interfaces	8
6.2	Solution #2: Provide Authorized RFSP in EPC via UDM/HSS, during 5GS to EPS mobility	9
6.2.1	Description	9
6.2.2	Procedures	10
6.2.3	Impacts on services, entities and interfaces	11
7	Overall Evaluation	11
8	Conclusions	11
Annex A: Change history	12

[bookmark: _Toc22214896][bookmark: _Toc97272813]
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: _Toc97272814]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):
[bookmark: _Hlk85614707]-	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: _Toc97272815]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)".
[bookmark: _Toc97272816]3	Definitions of terms and abbreviations
[bookmark: _Toc22214900][bookmark: _Toc97272817]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: _Toc2086439][bookmark: _Toc97272818]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc22214901][bookmark: _Toc97272819]3.3	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: _Hlk91782751][bookmark: _Toc97272820]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: _Hlk91782779][bookmark: _Toc97272821]5	Key Issues
[bookmark: _Toc435670433][bookmark: _Toc436124703][bookmark: _Toc509905226][bookmark: _Toc510604403][bookmark: _Toc22214904][bookmark: _Toc97272822]5.1	Key Issue #1: RFSP Index consistency when UE moves from 5GC to EPC
[bookmark: _Toc97272823]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: _Toc97272824]6	Solutions
[bookmark: _Toc22214907][bookmark: _Toc97272825]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
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[bookmark: _Toc50130756][bookmark: _Toc50134070][bookmark: _Toc50134414][bookmark: _Toc50557366][bookmark: _Toc50549052][bookmark: _Toc55202360][bookmark: _Toc57209987][bookmark: _Toc57366378][bookmark: _Toc68086331][bookmark: _Toc500949097][bookmark: _Toc22214908][bookmark: _Toc97272826]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: _Toc97272827]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.
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 new MME the UE register to through N26 interface. Then the new 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. This should be no later than the old AMF to release the 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.
Editor's note:	After 5GS to EPS mobility, if the UE moves further to another MME, how the AMF sends updated RFSP index to the serving MME within the AM Policy Association maintenance timer is FFS.
[bookmark: _Toc50130758][bookmark: _Toc50134072][bookmark: _Toc50134416][bookmark: _Toc50557368][bookmark: _Toc50549054][bookmark: _Toc55202362][bookmark: _Toc57209989][bookmark: _Toc57366380][bookmark: _Toc68086333][bookmark: _Toc97272828]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.
Step 3 and Step 4, 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 5 and Step 6 are the proposed new mobility management messages using N26 interface, in which the AMF transfer the updated RFSP index to MME and MME reply with an acknowledgement.
When the AM Policy Association maintenance timer runs out, the AMF initiates the AM Policy Association termination as in TS 23.502 [3].
[bookmark: _Toc50130759][bookmark: _Toc50134073][bookmark: _Toc50134417][bookmark: _Toc50557369][bookmark: _Toc50549055][bookmark: _Toc55202363][bookmark: _Toc57209990][bookmark: _Toc57366381][bookmark: _Toc68086334][bookmark: _Toc97272829]6.1.3	Impacts on services, entities and interfaces
The solution has the following impacts:
AMF:
-	It is responsible for the old AMF to transfer the updated RFSP Index from PCF to the MME where UE registers to in EPC when it is move from 5GS to EPS.
-	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.
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.
N26:
-	New mobility management message are defined to support the RFSP Index transfer from AMF to MME.
[bookmark: _Toc92785018][bookmark: _Toc250980595][bookmark: _Toc326037266][bookmark: _Toc510604411][bookmark: _Toc22214912][bookmark: _Toc310438366][bookmark: _Toc324232216][bookmark: _Toc326248735][bookmark: _Toc510604412][bookmark: historyclause][bookmark: _Toc97272830]6.2	Solution #2: Provide Authorized RFSP in EPC via UDM/HSS, during 5GS to EPS mobility
[bookmark: _Toc97272831]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: _Toc97272832]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: _Toc97272833]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: _Toc97272834]7	Overall Evaluation
Editor's note:	This clause will provide evaluation of different solutions.

[bookmark: _Toc22214914][bookmark: _Toc97272835]8	Conclusions
Editor's note:	This clause will list conclusions that have been agreed during the course of the study item activities.
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