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1. Discussions
This paper evaluates solutions for deployment with N26 interface based on the following criteria:

#1
Whether the solution has anything unclear and/or has any issue(s)
#2
If the solution works, whether the solution address the following in the Key Issue #1:

After the UE is directed from 5GS to EPS by PCF authorizing RFSP Index value, 

#2.1
whether the UE is allowed to be directed back to 5GS, and 

#2.2
whether the ping-pong issue (i.e., UE moving back and forth between 5GS and EPS) can be avoided.

#2.3
whether MME receive any update of RFSP Index from 5GC
#3
Impact level to the system

In TR 23.700-89 v0.2.0, there are following solutions addressing the deployment with N26 interface:  

Sol#1, Sol#2, Sol#3, Sol#6, Sol#9, Sol#10
Before evaluating the solutions, some input from TS 23.501 clause 5.3.4.3.1 is provided as follows: 
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 (see clause TS 23.502 [3]).

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 MME. 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 MME) that determines the validity time, as the MME does not have the necessary information. Therefore, it is proposed to agree on the following principles:

[Proposal-1] It is the PCF that determines the validity time. The AMF sends “RFSP Index in use” (but not the “authorized RFSP Index” from PCF) to the MME. 
Sol#1 (AMF’s UE context maintained even after receiving Deregistration Notification from UDM): 
#1 There are a few aspects that need clarification, e.g., 
- 
it is not clear how MME decides to include its GTP-C address and TEID to HSS in Update Location Request.

-  clause 6.1.2 states “if the AMF receives from HSS/UDM that the UE is not registered to any MME, i.e., deregistered from EPC” but it is not clear how this is achieved.

#2 Whether the solution could work depends on whether the aspects in #1 can be clarified.

#3 Major impact is expected (e.g., MME informs HSS of it GTP-C address + TEID, AMF subscribes to the UDM+HSS of the MME address change/removal, new procedures between AMF and MME) 

Sol#2 (AMF providing “authorized RFSP Index” to MME): 
#1: The solution has unclear aspects, e.g.:

If AMF chooses RFSP Index in use based on authorized RFSP Index (see clause 5.3.4.3.1 of TS 23.501), then why AMF includes both “RFSP Index in use” and “authorized RFSP Index”?

If the AMF chooses RFSP Index in use based on authorized RFSP Index, the locally configured operator's policies and the UE related context information available at the AMF (see clause 5.3.4.3.1 of TS 23.501), and the “RFSP Index in use” is different from “authorized RFSP Index”, then how the solution can work is not clear. That is, what value should be included in “authorized RFSP Index”? 

If the former (i.e., “RFSP Index in use” is included in “authorized RFSP Index”, this is conceptually incorrect.

If the latter (i.e., the PCF provided RFSP index is included in “authorized RFSP Index”), then how the MME determines what value to use is to be clarified.
#2 Whether the solution could work depends on how the questions in #1 are addressed.
# 3. No new procedure  
Sol#3 (PCF determines validity time and send it to AMF, and AMF sends it to MME):
#1: Solution is working.
#2.1 The UE is allowed to be directed back to 5GS
#2.2 The ping-pong issue (i.e., UE moving back and forth between 5GS and EPS) can be avoided
#2.3The MME is not expected to receive any update of RFSP Index from 5GC.
#3 No new procedure, impact to the system is minimized (i.e., a new parameter for validity time over N15 and over N26) 
Sol#6: (variant to Sol#1, HSS+UDM delaying the deregistration notification to AMF)
#1: Same question as for Sol#1, it is not clear how MME decides to include its address in Update Location Request to HSS. The implication of proposal “UDM+HSS shall maintain UE’s 5G registration state temporarily for some duration” is not clarified, e.g. at 5GS to EPS idle mobility (clause 4.11.1.3.2 of TS 23.502), AMF may start an implementation specific (guard) timer after the AMF responds with a Context Response message to MME in step 6, but it is not clarified how the AMF should handle the timer expiration without receiving Nudm_UECM_DeregistrationNotification in step 15.
Sol#9 (PCF update UDM of the authorized RFSP Index)
#1 The solution has unclear aspects, e.g. 

It is not clear how to handle the case that RFSP Index in use chosen by AMF may be different from the PCF provided authorized RFSP Index.
Clause 6.9.2.2 step 0 states “UE moves from 5G and registers to EPC via E-UTRAN. The PCF doesn’t release AM Policy association for the UE”, it is unclear how to achieve this.

There is an implied precondition that MME must use subscribed RFSP Index from the HSS.
#2 Whether the solution works depends on how the unclear aspects in #1 are addressed
#3 New procedure from PCF to UDM+HSS is required
Sol#10

#1: Solution is not valid based on the clarification in SP-220688.
Based on the above analysis, Sol#3 follows the principles in [Proposal-1], has the least system impact and address the key issues in reasonable way, therefore the following is proposed:
[Proposal-2] For N26, it is proposed to adopt Sol#3 as baseline for normative work.
2. Proposal

It is proposed to adopt the following update in TR 23.700-89 v0.2.0:   

* * * * * Start of Changes * * * * *  
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Evaluation


7.1
Key Issue #1: RFSP Index consistency when UE moves from 5GC to EPC

7.1.1
For deployment with N26 interface
Per TS 23.501 clause 5.3.4.3.1, 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 (see clause TS 23.502 [3]).

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 MME. 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 MME) that determines the validity time, as the MME does not have the necessary information. 
Sol#1 (AMF’s UE context maintained even after receiving Deregistration Notification from UDM): 

#1 There are a few aspects that need clarification, e.g., 

- 
it is not clear how MME decides to include its GTP-C address and TEID to HSS in Update Location Request.

-  clause 6.1.2 states “if the AMF receives from HSS/UDM that the UE is not registered to any MME, i.e., deregistered from EPC” but it is not clear how this is achieved. .

#2 Whether the solution could work depends on whether the aspects in #1 can be clarified.

#3 Major impact is expected (e.g., MME informs HSS of it GTP-C address + TEID, AMF subscribes to the UDM+HSS of the MME address change/removal, new procedures between AMF and MME) 

Sol#2 (AMF providing “authorized RFSP Index” to MME): 
#1: The solution has unclear aspects, e.g.:

If AMF chooses RFSP Index in use based on authorized RFSP Index (see clause 5.3.4.3.1 of TS 23.501), then why AMF includes both “RFSP Index in use” and “authorized RFSP Index”?

If the AMF chooses RFSP Index in use based on authorized RFSP Index, the locally configured operator's policies and the UE related context information available at the AMF (see clause 5.3.4.3.1 of TS 23.501), and the “RFSP Index in use” is different from “authorized RFSP Index”, then how the solution can work is not clear. That is, what value should be included in “authorized RFSP Index”? 

If the former (i.e., “RFSP Index in use” is included in “authorized RFSP Index”, this is conceptually incorrect.

If the latter (i.e., the PCF provided RFSP index is included in “authorized RFSP Index”), then how the MME determines what value to use is to be clarified.

#2 Whether the solution could work depends on how the questions in #1 are addressed.
# No new procedure
Sol#3 (PCF determines validity time and send it to AMF, and AMF sends it to MME):
#1: Solution is working.

#2.1 The UE is allowed to be directed back to 5GS
#2.2 The ping-pong issue (i.e., UE moving back and forth between 5GS and EPS) can be avoided

#2.3 The MME is not expected to receive any update of RFSP Index from 5GC.

#3 Impact to the system is minimized (i.e., a new parameter for validity time over N15 and over N26) 

Sol#6: (variant to Sol#1, HSS+UDM delaying the deregistration notification to AMF)
#1: Same question as for Sol#1, it is not clear how MME decides to include its address in Update Location Request to HSS. The implication of proposal “UDM+HSS shall maintain UE’s 5G registration state temporarily for some duration” is not clarified, e.g. at 5GS to EPS idle mobility (clause 4.11.1.3.2 of TS 23.502), AMF may start an implementation specific (guard) timer after the AMF responds with a Context Response message to MME in step 6, but it is not clarified how the AMF should handle the timer expiration without receiving Nudm_UECM_DeregistrationNotification in step 15.

Sol#9 (PCF update UDM of the authorized RFSP Index)
#1 The solution has unclear aspects, e.g. 

It is not clear how to handle the case that RFSP Index in use chosen by AMF may be different from the PCF provided authorized RFSP Index.

Clause 6.9.2.2 step 0 states “UE moves from 5G and registers to EPC via E-UTRAN. The PCF doesn’t release AM Policy association for the UE”, it is unclear how to achieve this.

There is an implied precondition that MME must use subscribed RFSP Index from the HSS.
#2 Whether the solution works depends on how the unclear aspects in #1 are addressed

#3 New procedure from PCF to UDM+HSS is required
Sol#10

#1: Solution is not valid based on the clarification in SP-220688.
* * * * * Next Changes * * * * *    

8
Conclusions

Editor's note:
This clause will list conclusions that have been agreed during the course of the study item activities.

The following principles are agreed:

-
The PCF that determines the validity time. 

-
The AMF sends “RFSP Index in use” (but not the “authorized RFSP Index” from PCF) to the MME. 

Sol#3 follows the above principles with minimal system impact and address the key issues in reasonable way, therefore Sol#3 is recommended to be used as the baseline for normative work.

* * * * * End of Changes * * * * *    
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