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Abstract: Solution evaluation for Key Issue #1 for FS_AMP.
1. Introduction
This paper illustrates and compares all the solutions proposed for KI#1 for FS_AMP in TR23.700-89.
2.	Proposal
It is proposed to adopt the following evaluation into 23.700-89.
* * * * ALL NEW TEXT * * * *
[bookmark: _Toc50130756][bookmark: _Toc50134070][bookmark: _Toc50134414][bookmark: _Toc50557366][bookmark: _Toc50549052][bookmark: _Toc55202360][bookmark: _Toc57209987][bookmark: _Toc57366378][bookmark: _Toc68086331]7.1	Evaluation on Key Issue #1: RFSP Index consistency when UE moves from 5GC to EPC
There are 10 solutions proposed for Key Issue #1, targeting to provide RFSP Index consistency when UE moves from 5GC to EPC.
Table 7.1-1 compares the principles between the proposed solutions.
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Table 7.x-1: Evaluation on principles of KI#1 candidate solutions 
	Solution
#
	N26- based Solution
	Need to keep AM Policy Association after UE Moves from 5GC to EPC
	Impacts to Existing Nodes and Proposed Enhancements
	Use of Validity Condition(s)

	
	
	
	AMF
	MME
	HSS+UDM
	PCF for a UE
	

	1
	X
	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

	2
	-
	-
	X
	X
	X
	-
	MME uses Authorized RFSP Index from HSS before Validity Condition expires. After that, MME uses subscribed RFSP Index

	3
	X
	-
	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.

	4
	-
	-
	X
	(X) 
(Case 1 needs MME upgrade, while Case 2 does not.)
	X
	X
(PCF for a UE  generates an optional validity timer along with the authorized RFSP Index)
	Case1: Upgraded MME re-evaluate RFSP Index when the validity timer expired.
Case2: HSS changes the subscribed RFSP Index within the validity timer and resume the subscribed value when the timer expired.

	5
	-
	-
	X
	X
	X
	X
(PCF for a UE  generates an optional validity timer along with the authorized RFSP Index)
	MME uses Authorized RFSP Index from HSS before validity timer decided by PCF  for a UE expires. After that, MME uses subscribed RFSP Index

	6
	X
	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.

	7
	-
	X
	X
	X
	X
(maintain the UE's 5G registration state temporarily for some duration and provide updated Authorized RFSP Index and validity condition to MME)
	X
(PCF for a UE  generates an optional validity timer along with the authorized RFSP Index)
	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 provides update authorized RFSP index to HSS+UDM. The HSS+UDM is responsible to provide updated Authorized RFSP Index and validity condition to MME.

	8
	-
	-
	-
	X
	-
	-
	When a MME aware that a UE is moved from 5GS and without N26 interface implement, 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 re-evaluate the RFSP Index.

	9
	-
	X
	X
	-
	X
(HSS+UDM receives the updated RFSP index from the PCF and notifies it to the MME serving the UE)
	X
(PCF for a UE notifies updated RFSP Index to UDM+HSS)
	-

	10
	X
	-
	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.






From Table 7.1-1 above, one can derive 2 main aspects from the candidate solutions:
· How MME interacts with 5GC for necessary inputs:
· [bookmark: _GoBack]Solution #1, #3, #6, #10 depend on N26 interface to deliver authorized RFSP Index from 5GC to MME. 
· Solution #8 suggests an enhancement at MME locally when N26 interface is not deployed.
· Solution #2, #4, #5, #7 and Solution #9 propose alternate methods in without N26 interface interworking scenario where MME receives the authorized RFSP Index from HSS+UDM. In solution #2, #4, #5, #7, the AMF is responsible to update the HSS+UDM about the authorized RFSP index, while in Solution #9 the HSS+UDM gets the authorized RFSP index from PCF directly and it's applicable to both N26-based and without N26 interface interworking scenarios.
· All solutions mention the MME should use the RFSP Index which directing "4G prioritized" when a UE moves from 5G to 4G first. When or how the MME is able to change that RFSP Index depends on:
· Preconfigured timer/conditions at MME. Solution #2, #8 and #10 mention when pre-configured validity timer/condition expires, the MME update the RFSP Index to the value of "subscribed RFSP Index" from HSS.
· Or, MME changes to "subscribed RFSP Index" according to a timer "predicted" by PCF for a UE. In Solution #3, #4, #5, when the PCF for a UE decides to move a UE from 5G to 4G, it generate a timer as validity timer along with the authorized RFSP Index as "4G prioritized". This timer is sent to MME if N26 interface implemented, or to HSS in without N26 interface scenario. When the validity timer expires, the MME uses the subscribed RFSP Index.
· Or, 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. Solution #1, #6, #7 and #9 propose PCF for a UE to continue serving the UE and to provide dynamic RFSP Index selection through AMF or HSS to MME. And to save network resource, additional timer needs to indicate how long the AM Policy association should be kept.

* * * * End of change * * * 
