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1. Introduction
This document evaluates existing solutions for KI#3 and proposes conclusions.
The design base for this paper is TR 23.700-85 v0.3.0 but also takes into account the solution submitted by the rapporteur (prior to last conference call) described in : https://www.3gpp.org/ftp/tsg_sa/WG2_Arch/TSGS2_152E_Electronic_2022-08/INBOX/DRAFTS/FS_eUEPO/S2-220xxxx_eUEPO_Update_Consolidated_Solution_for_KI3.doc
The evaluation and conclusion are based on the following criteria:
1. Solution applicable generally for any deployment or a specific deployment
2. Whether the solution has anything unclear and/or has any issue(s)
3. If the solution works, whether the solution address the following in the Key Issue #3
3.1. Whether the solution enables the sending of URSP updates at: (aspect #3 in KI description
3.1.1. The event of EPS initial attach
3.1.2. The event of 5GS to EPS mobility (with or without N26)
3.1.3. At any time while the UE is in EPS trigger by e.g., AF request
3.2. Whether the solution covers multiple/separate PCF scenarios
3.3. Whether the solution is able to restrict URSP delivery in EPS to only those UEs with this capability (e.g., avoid sending them to Rel15 UEs)
3.4. Whether a gap/issue is identified in the existing URSP mapping mechanism (Aspect#2 in KI description)
4. Impact level to the system

The table below shows a summary of the evaluation result of the different criteria for the different solutions: 
	Solutions/
Criteria
	#16
	#17
	#18
	#19
	#20
	#33
	#34

	1
	Yes
	N/A
	Restricted to single PCF deployments
	Yes
	Yes
	yes
	Restricted to deployments with N3WIF

	2
	Minor issue
	No
	Medium issue
	Medium issue
	Medium issues
	Medium issue
	Medium issues

	3.11
	Yes
	N/A
	Yes
	Yes
	Yes
	Yes
	Yes

	3.1.2
	Yes
	N/A
	Yes
	No
	No
	Yes
	Yes

	3.1.3
	Yes
	N/A
	Yes
	No
	In some scenarios
	Yes
	Yes

	3.2
	Yes
	N/A
	No
	Yes
	Yes
	Yes
	Yes

	3.3
	Yes
	N/A
	In some scenarios
	Yes
	In some scenarios
	Yes
	Yes

	3.4
	No
	Yes
	No
	No
	No
	No
	No

	4
	Common impacts to ePCO based solutions + minor additions
	N/A
	Common impacts to ePCO based solutions
	Common impacts to PCO based solutions + new service in PCF and SMF+PGW-C
	Common impacts to PCO based solutions 
	Common impacts to PCO based solutions + MME impacts
	Needs N3IWF and UE support for simultaneous 5GC registration over non-3GPP access



3. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-85.
* * * Changes (All new text) * * * *
[bookmark: _Toc54779787][bookmark: _Toc54786747][bookmark: _Toc57201612][bookmark: _Toc57641650][bookmark: _Toc59102003]7.6	Key Issue #3: Provision consistent URSP to UE across 5GS and EPS
According to the Table 6.0-1, solution#16, #17, #18, #19, #20, #33 and #34 are proposed for Key Issue 6.
Those solutions are evaluated based on the following criteria:
1. Solution applicable generally for any deployment or a specific deployment
2. Whether the solution has anything unclear and/or has any issue(s)
3. If the solution works, whether the solution address the following in the Key Issue #3
3.1. Whether the solution enables the sending of URSP updates at: (aspect #3 in KI description
3.1.1. The event of EPS initial attach
3.1.2. The event of 5GS to EPS mobility (with or without N26)
3.1.3. At any time while the UE is in EPS trigger by e.g., AF request
3.2. Whether the solution covers multiple/separate PCF scenarios
3.3. Whether the solution is able to restrict URSP delivery in EPS to only those UEs with this capability (e.g., avoid sending them to Rel15 UEs)
3.4. Whether a gap/issue is identified in the existing URSP mapping mechanism (Aspect#2 in KI description)
4. Impact level to the system

The table below shows a summary of the evaluation result of the different criteria for the different solutions: 
	Solutions/
Criteria
	#16
	#17
	#18
	#19
	#20
	#33
	#34

	1
	Yes
	N/A
	Restricted to single PCF deployments
	Yes
	Yes
	yes
	Restricted to deployments with N3WIF

	2
	Minor issue
	No
	Medium issue
	Medium issue
	Medium issues
	Medium issue
	Medium issues

	3.11
	Yes
	N/A
	Yes
	Yes
	Yes
	Yes
	Yes

	3.1.2
	Yes
	N/A
	Yes
	No
	No
	Yes
	Yes

	3.1.3
	Yes
	N/A
	Yes
	No
	In some scenarios
	Yes
	Yes

	3.2
	Yes
	N/A
	No
	Yes
	Yes
	Yes
	Yes

	3.3
	Yes
	N/A
	In some scenarios
	Yes
	In some scenarios
	Yes
	Yes

	3.4
	No
	Yes
	No
	No
	No
	No
	No

	4
	Common impacts to ePCO based solutions + minor additions
	N/A
	Common impacts to ePCO based solutions
	Common impacts to PCO based solutions + new service in PCF and SMF+PGW-C
	Common impacts to PCO based solutions 
	Common impacts to PCO based solutions + MME impacts
	Needs N3IWF and UE support for simultaneous 5GC registration over non-3GPP access




Solution#16
This solution is based on the transference of UE Policy container from UE to SMF+PGW-C as ePCO reusing PDN connectivity procedures, and then towards PCF (PCF-SM) over N7 extension. URSP updates can be sent from PCF to SMF+PGW-C over N7 extension and the towards UE also as ePCO reusing existing PDN connectivity procedures.
#1: This solution is applicable generally for any deployment.
#2: For the cases at EPS initial attach where the UE doesn’t store any PSI, the UE will not include any UE Policy Container as ePCO towards SMF+PGW-C and therefore the PCF-SM will not trigger the establishment of UE Policy association towards the PCF-UE. 
#3.1.1:  At the event of EPS initial attach the PCF will receive the list of PSIs stored in the UE (over ePCO and N7 extension) and then PCF is able to provide URSP update towards the UE in EPS using the same reverse path.
#3.1.2: At the event of 5GS to EPS mobility the solution proposes the PCF-SM triggers the establishment of UE Policy association towards PCF-UE upon handover notification received from SMF+PGW-C. Once the UE Policy association is established the PCF-UE may trigger the delivery of URSP updates to the UE in EPS over any of the PDN connections that are established after the handover. 
The solution is valid for scenarios with and without N26.
#3.1.3: The solution proposes the establishment of a UE Policy Association from PCF-SM towards PCF-UE which is maintained during all the time the UE is in EPS (for both EPS initial attachment and 5GS to EPS handover). Therefore the PCF is able to trigger the delivery of URSP updates at anytime while the UE is in EPS.
#3.2: The solution is based on the establishment of a UE Policy association between PCF-SM and PCF-UE, therefore the solution covers the scenario of having different PCF-SM and PCF-UE.
#3.3: The solution is able to restrict the delivery of URSP in EPS to only those UEs with this capability:
· For UE attach in EPS this solution proposes that the reception of a UE Policy Container including the list of PSIs stored in the UE at the PCF-SM is understood as an indication that the UE supports the delivery of URSPs in EPC, and then the PCF-SM triggers the establishment of the UE Policy association towards the PCF-UE.
· To cover the scenario of 5GS to EPS handover, this solution proposes that when UE registers in 5GS, it includes an indication of URSP support in EPC as an extension of the UE Policy container. When the PCF-UE receives the UE Policy container it stores such indication in the UDR. When the handover to 5GS happens, the PCF-SM reads that indication from UDR and use it to determine whether to establish the UE Policy association towards the PCF-UE.
#3.4: No gap is identified for the existing URSP mapping in EPS.
#4: This solution proposes some impacts that are common to other solutions (Solution#18, #19, #20 & #33) based in ePCO as:
· UE in EPS needs to send and receive UE Policy Container as ePCO over PDN connectivity procedures.
· SMF+PGW-C needs to support new ePCO parameter and N7 extension
· PCF-SM impacts to handle UE Policy association towards PCF-UE
In addition to those common impacts, for the handling of 5GS to EPS handover scenarios, the PCF-SM uses BSF to select the same PCF-UE than in 5GS. In addition, it is also proposed a small impact in AMF to include an indication about handover in UE Policy Association termination and the delay for a short configured time the removal of the 5GS UE Policy association in the PCF-UE.
The solution doesn’t require any impact in MME or SGW.

Solution#33
The solution is based on the same principles than Solution#16: 
#1: This solution is applicable generally for any deployment.
#2: In the 5GS to EPS handover for deployments with N26, the UE Policy Container sent by the MME doesn’t include the list of PSIs stored in the UE, so this will imply the PCF-UE will deliver unnecessarily to the UE the complete list of applicable URSPs to the UE upon 5GS to EPS handover. In addition, the PolAssocId for the UE Policy association in 5G should be also sent from the AMF to the MME.
#3.1.1:  Supported in the same way than for Solution#16.
#3.1.2:  The solution proposes two different solutions for the scenario with or without N26.
· For the mobility scenarios based on N26:
Solution is based on the transference of 5GS UE Policy association information from AMF to MME over N26 when UE moves from 5GS to EPS. When the MME receives that info, it creates a UE Policy Container with such info and forward it to SMF+PGW-C triggering a Modify bearer request message over a selected PDN connection. When the PCF-SM receives such UE Policy container, uses the info to trigger the modification of existing 5GS UE Policy association in order to receive the URSP updates from PCF-UE in the PCF-SM. 
· For the mobility scenarios without N26:
It is proposed the UE will behave as in initial attach to EPS and will send UE Policy Container to MME and SMF+PGW-C when requesting PDN connectivity (including handover indicator). That way, the 5GS to EPS without N26 may be really modelled as the UE initial attachment in EPS. 
#3.1.3: Supported in the same way than for Solution#16.
#3.2: The solution is based on the establishment of a UE Policy association between PCF-SM and PCF-UE, therefore the solution covers the scenario of having different PCF-SM and PCF-UE instances.
#3.3: The solution is able to restrict the delivery of URSP in EPS to only those UEs with this capability:
· For UE attach in EPS this solution proposes the UE to report the URSP Support Indication in EPS to EPC during initial Attach procedure in EPS included as an extension of UE Policy container and store it in UDR. Compared with Sol#16, the indication seems not be needed for the cases where the UE is already sending UE Policy Container. However, the indication may be useful for those cases where the UE doesn’t have any PSI stored and then would skip the sending of the UE Policy container.

· To cover the scenario of 5GS to EPS handover with N26, this solution proposes the UE includes an indication of URSP support in EPS in the 5GMM capability to AMF. Then, at the time of 5GS to EPS with N26, the AMF uses this indication to determine whether to include 5GS UE Policy Association information towards the MME and skip the termination of the UE Policy Association towards the PCF-UE. 
#3.4: No gap is identified.
#4: This solution proposes some impacts that are common to other solutions (Solution#16, #18, #19, #20) based in ePCO as:
· UE in EPS needs to send and receive UE Policy Container as ePCO over PDN connectivity procedures.
· SMF+PGW-C needs to support new ePCO parameter and N7 extension
· PCF-SM impacts to handle UE Policy association towards PCF-UE
Additionally, this solution requires following impacts:
· Impacts in MME as described in #3.1.2 for handling of mobility scenarios based on N26
· It is proposed the UE will behave as in initial attach to EPS and will send UE Policy Container to MME and SMF+PGW-C when requesting PDN connectivity (including handover indicator). That way, the 5GS to EPS without N26 may be really modelled as the UE initial attachment in EPS. However, this implies the UE needs to report unnecessarily the UE Policy Container twice, first when the UE registers in 5GS and second upon the 5GS to EPS mobility procedure when the UE requests PDN connectivity including handover indicator. 

Solution#34
This solution proposes to provision the URSP updates to a UE in EPS by registering the UE to 5GC via E-UTRAN with N3WIF (5GS registration via untrusted non-3GPP). 
#1: This solution is restricted to those deployment including N3IWF support in 5GC and the support on the UEs for handling the additional simultaneous registration over the non-3GPP access. 
#2: The following issues are identified for this solution:
· The solution proposes the SMF+PGW-C provides the N3WIF information to the UE via new ePCO parameter during EPS initial attach or 5GS to EPS interworking procedures, however, it doesn’t specify how the SMF+PGW-C gets this information.
· Per 23.501, if UE’s state over 5GC/N3IWF enters CM-IDLE (e.g. due to N3IWF releasing N2 connection), the UE cannot be paged on Non-3GPP access network. This implies that PCF initiated URSP provisioning over 5GC/N3IWF may not work. Not clear how the UE can get again into CM-CONNECTED state.
· When the UE moves from 5GS to EPS, the UE shall trigger the registration to 5GC over N3IWF, so once it is established, the PCF-UE is able to update the UE in EPS with new/updated URSPs. During the handover, for scenarios with N26 it is expected first the AMF and PCF-UE terminate the ongoing UE Policy association in 5GS (over 3GPP Access), so the PCF-UE will deregister from BSF and unsubscribe to UDR, and then a new UE Policy Association will be established due to the new registration over the N3IWF.
#3.1.1:  At the event of EPS initial attach or 5GS to EPS handover, the UE triggers the establishment of additional registration to 5GC via E-UTRAN with N3WIF, then the PCF in 5GC can deliver URSP updates to the UE in EPS as regularly in 5GC.
#3.1.2: Supported as described in #3.1.1.
#3.1.3: Supported under the assumption the UE maintains the additional registration over N3WIF during all the time the UE is in EPS, to allow the PCF-UE to deliver at any time a URSP update to the UE.
#3.2: The solution covers the scenario of having different PCF-SM and PCF-UE instances.
#3.3: For the solution to work, the UE needs to trigger the registration to 5GC over N3IWF when the UE initially attaches to EPC or upon 5GS to EPC mobility. Therefore, the solution for URSP delivery in EPC will be only available for those UEs supporting this capability and triggering this additional registration. However, there is no solution to avoid that the SMF+PGW-UE includes unnecessarily the N3IWF info to those UEs that doesn’t support such additional registration over N3WIF.
#3.4: No gap is identified.
#4: The following impacts are identified for this solution:
· It requires the deployment of N3IWF in 5GC and the support of the UE handling the additional simultaneous registration over the non-3GPP access. Therefore, the UE needs to support dual registration to both EPS and 5GS (although this is not new, but support assumed since Rel17, according to ATSSS clauses 4.22.2.3 in TS 23.502).
· In addition, it proposes the SMF+PGW-C provides the N3WIF information to the UE via new ePCO parameter during EPS initial attach or 5GS to EPS interworking procedures.
· Not explicitly said in the solution but it is assumed the registration over N3WIF is used for the only purpose of URSP delivery. Therefore, no PDU sessions will be handled over that registration (e.g. the IMS PDN connection should be on EPS).

Solution#17
This solution is just related to criteria #3.4 and identifies a gap/issue in the existing URSP mapping mechanism. The solution claims that the existing mapping mechanism, the operator has to provision EPS-specific RSD that avoids any non-applicable parameter, resulting in unnecessary signalling, storage and processing overheads at both UE and network sides, and network management overheads.
It proposes a new parameter per RSD component which indicates whether RSD component is applicable to EPS, so avoiding, or at least reducing the cases where the operator has to provision EPS-specific RSDs.  
Solution#18
The solution is based on the same principles than Solution#16: 
#1: The solution is restricted to deployments with a single PCF.
#2: It is not described how the PCF maintains the information about 5GS UE Policy association when the UE moves to EPS. Not described whether the PCF will deregister from BSF and unsubscribe from UDR upon reception of UE Policy Association termination from AMF upon the 5GS to EPS handover in scenarios with N26
#3.1.1:  Supported in the same way than for Solution#16.
#3.1.2:  Although there are some issues with this scenario it is considered the solution supports this scenario
#3.1.3: Supported in the same way than for Solution#16.
#3.2: The solution is restricted to deployments with a single PCF.
#3.3: The solution is able to restrict the delivery of URSP in EPS to only those UEs with this capability:
· Same than Solution#33, for UE attach in EPS this solution proposes the UE to report the URSP Support Indication in EPS to EPC during initial Attach procedure in EPS included as an extension of UE Policy container and store it in UDR.
· For the scenario of 5GS to EPS handover, it is not specified how the PCF may avoid the sending of URSP updates to those UEs that don’t support this capability. 
#3.4: No gap is identified.
#4: This solution proposes some impacts that are common to other solutions (Solution#16, #19, #20 and #33) based in ePCO as:
· UE in EPS needs to send and receive UE Policy Container as ePCO over PDN connectivity procedures.
· SMF+PGW-C needs to support new ePCO parameter and N7 extension
However, since this solution just considers a single PCF there are no impacts for the communication between PCF-SM to PCF-UE related with the establishment of UE Policy Associations as in other solutions.

Solution#19
This solution is based on the same principles than Solution#16 for initial attachment in EPS, but SMF-PGW-C contacts PCF-UE over a new service to ask for applicable URSPs for a UE. 
#1:  This solution is applicable generally for any deployment.
#2: The UE doesn’t send the result of UE Policy delivery is provided by the UE so, there is no control about whether the URSP update sent by the network at UE Initial attach in EPS was properly received and processed by the UE.
#3.1.1:  Supported
#3.1.2:  Not supported. It seems the solution only allows the delivery of URSP update upon EPS initial attachment.
#3.1.3: Not supported.
#3.2: Multiple PCF deployment is supported since only PCF-UE is involved in the URSP delivery.
#3.3: The URSP update is only triggered by the UE at initial attachment EPS when UE Policy Container is included, so if the UE doesn’t support this capability the NW will never send any URSP update.
#3.4: No gap is identified.
#4: Compared with other solutions based on ePCO (Solution#16, #18, #20 and #33) :
· there are some common impacts:
· UE in EPS needs to send and receive UE Policy Container as ePCO over PDN connectivity procedures.
· SMF+PGW-C needs to support new ePCO parameter 
· Additionally:
· There is no impact in SMF+PGW-C for the handling of N7 however it needs to invoke a new service from PCF-UE.
· There no impacts in PCF-SM however the PCF-UE needs to support the new service.

Solution#20
This solution is similar to Sol#33 but using PCO instead ePCO. In addition, the SMF+PGW-C provides PCF-UE ID to connect to PCF-SM 
#1: Solution it is applicable generally for any deployment.
#2: The following issues are identified for this solution:
· For the scenario of 5GS to EPS handover it is missing how the PCF-SM creates/handles a UE Policy Association towards the PCF-UE
· It is not solved how the SMF+PGW-C can know the UE-PCF ID to provide it to the PCF-SM.
· A PCO parameter has important size limitations, so this size it may not be enough for including a list of URSP rules.
#3.1.1:  Supported in the same way than for Solution#33.
#3.1.2:  Not described how it is supported
#3.1.3: Supported in the same way than for Solution#33.
#3.2: The solution is based on the establishment of a UE Policy association between PCF-SM and PCF-UE, therefore the solution covers the scenario of having different PCF-SM and PCF-UE instances.
#3.3: The solution is able to restrict the delivery of URSP in EPS to only those UEs with this capability:
· Same than Solution#33, for UE attach in EPS this solution proposes the UE to report the URSP Support Indication in EPS to EPC during initial Attach procedure in EPS included as an extension of UE Policy container and store it in UDR.
· For the scenario of 5GS to EPS handover, it is not specified how the PCF may avoid the sending of URSP udpates to those UEs that don’t support this capability. 
#3.4: No gap is identified.
#4: This solution proposes some impacts that are common to other solutions (Solution#16, #18, #19 and #33) based in ePCO as:
· UE in EPS needs to send and receive UE Policy Container as PCO over PDN connectivity procedures.
· SMF+PGW-C needs to support new ePCO parameter and N7 extension
· PCF-SM impacts to handle UE Policy association towards PCF-UE

* * * Changes (All new text) * * * *
8.6	Conclusions on Key Issue #3: Provision consistent URSP to UE across 5GS and EPS
A general conclusion for the solutions based on ePCO, aligned with architectural assumptions and principles in section 4, is that the delivery of URSP on EPS shall be done over a single PDN connection associated to a pre-configured APN. That way, it is ensured the MME used for the transference supports ePCO transfer, and the SMF+PGW-C associated to the pre-configured APN also supports UE Policy delivery service (i.e. it supports sending and receiving of a UE Policy Container to/from the UE).

It is considered that a valid solution must support deployments with multiple PCFs (different PCF-SM than PCF-UE) and must be able to deliver URSP updates to a UE in EPS at the events of EPS initial attachment, 5GS to EPS handover (for both scenarios with N26 and without N26) and at any time while the UE is in EPS. 

Solution#16 and Solution#33 are both based on the same principles (URSP updates sent using ePCO) covering the delivery of URSP updates when the UE is in EPS in the different situations considered (EPS initial attach, 5GS to EPS handover, at any time where the UE is in EPS), and supporting scenarios with multiple and different PCF-SM and PCF-UE. 
The main different between them is related to the handling of 5GS to EPS handover, where Solution #33 requires some impacts in legacy MMEs and Solution#16 instead requires the usage of same PCF-UE for 5GS and EPS, based on querying the BSF. It is proposed to progress Solution#16 for the normative phase. In addition, and related with the general conclusion to use a single PDN connection for the delivery of URSPs in EPS, the solution#16 may be simplified to just consider a single UE Policy association between one PCF-SM and PCF-UE. 

It is also considered that the enhancement proposed by Solution#17 to include a new parameter per RSD indicating EPS applicability must also be progressed to the normative phase.

* * * End of changes * * * *
