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Abstract: This paper proposes evaluation on solutions for KI #5 about switching traffic of an MA PDU Session between two non-3GPP access paths.
1. Introduction/Discussion
[bookmark: OLE_LINK63][bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK32]In this paper, evaluation part is added for KI #5, with focusing on several evaluation aspects including Path Switch capability indication, Path Switch indication, list of PDU session indication, deregistration timer, ATSSS rules, Path Switching for SA PDU session, Path Switching for same RAT type. It is tried to evaluate that which capability or modification is necessary, while others may be optional.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-53 v0.3.0.
[bookmark: OLE_LINK8][bookmark: _Toc519004414]* * * * First change * * * *
[bookmark: _Toc104301608][bookmark: _Toc101168845][bookmark: _Toc100745588][bookmark: _Toc97103581]7	Evaluation
Editor's note:	This clause provides the evaluation of different solutions. It may contain an evaluation for each Key Issue.
[bookmark: OLE_LINK11]7.x	Evaluation for KI #5: Switching traffic of an MA PDU Session between two non-3GPP access paths
There are two categories of solutions for KI#5, called Option 1 and Option 2.
-	Option 1: Switching the data traffic after the Registration procedure (Solution #5.1, #5.3 and #5.4)
-	These solutions propose to perform the Registration procedure over the new non-3GPP access first and after the procedure is finishes, the UE adds a new leg to the existing MA PDU Session by re-using existing access addition procedure. After the access addition is completed, the network performs access release / deregistration over the old non-3GPP access.
	The main impact of these solutions is maintaining two simultaneous registrations over two non-3GPP accesses. There may exist undisclosed impacts to the system as the overall solution describes only access switching aspects and other procedures are not investigated in detail.
	In solution #5.1, #5.3 there is impact to the UE, AMF, SMF, UPF and UDM. In solution #5.4, there is no clear description that there is impact to the UDM. However, it seems that the UDM needs to maintain two simultaneous registration states so there is impact to the UDM.
-	Option 2: Switching the data traffic during the Registration procedure (Solution #5.2, #5.5 and #5.6)
-	These solutions propose to perform access switching during the Registration procedure over the new non-3GPP access, i.e. there is no need to trigger additional procedure for access switching after the Registration procedure.
	In these solutions, there is no need to maintain simultaneous registration over two non-3GPP accesses. This enables to perform access switching by registering over the new non-3GPP access without need to trigger another session related procedure to add additional access to the existing MA PDU Session.
	In solution #5.2 and #5.6, there is impact to the UE, AMF, SMF, UPF while in solution #5.5 there is additional impact to the UDM.

Several aspects of Option 1 and Option 2 are considered below.
Path switching (PS) capability indication:
For option 1:
· [bookmark: OLE_LINK102]UE capability indication - since the traffic switching is initiated by UE, the UE shall be able to support traffic switching. Limiting UE’s path switching capability by include indication in its subscription is not necessary since there is no capability indication in subscription for path switching within 3GPP accesses.
· Network capability indication - an indication is sent to the UE before switching traffic in order to prevent the UE from initiating the path switching when the AMF/SMF does not support it.
Path switching (PS) indication:
For option 1:
· AMF needs to be informed that this registration via target non-3GPP access is intended for switching the traffic between two non-3GPP access paths. It is used by the AMF to maintain temporary dual-registration via two non-3GPP accesses during the PS procedure. This indication is necessary to allow the AMF to distinguish the scenario where the registration shall be immediately replaced, or temporary registration is maintained for 2 N3GPP accesses.
· SMF needs to be informed that this PDU session establishment request via non-3GPP access is intended for switching the traffic between two non-3GPP access paths. in order to allow the SMF to establish new UP resources on the target access while existing UP resources in source non-3GPP access are preserved.
· Considering that these two indicators are both necessary and they are only applicable for non-3GPP traffic switching, it is preferable to define only 1 indicator (information element) which is used by both AMF and SMF.
For option 2:
· In this option the UE register for the purpose of traffic switching. When the AMF receives the path switching indication from UE, it shall update the SM context of UE in order to trigger the user-plane resources establishment. The registration results would also indicate whether the path switching between two non-3GPP accesses is success or not. Therefore, from the point of view of the whole procedure, the definition of a new registration type is preferred for option 2.
List of PDU session indication:
For option 1:
· Since UE performs PDU session establishment after the end of registration procedure, the UE can indicate the list of PDU session that wants to move in PDU session establishment and therefore it is not necessary to include list of PDU session in Registration Request procedures..
For option 2:
· [bookmark: OLE_LINK100][bookmark: OLE_LINK101]List of PDU session is already supported in the Registration message. It can used for SMF to distinguish which PDU session the UE is requesting to move, thus it is necessary.
Deregistration timer:
For option 1:
· The AMF needs to determine the maximum time for maintaining the UE registered via two non-3GPP access in order to allow the UE to perform the establishment of PDU session on target non-3GPP access, but to avoid also to keep for a long time the two registrations, for example when the UE does not establish PDU session on target access for some unexpected reason. The usage of a timer is not necessary for SMF.
For option 2:
· It is not required since PS is completed during registration.
Maintenance of N2 sessions 
For option 1:
· The UE registers in new non-3GPP access while the UE is still registered in the old non-3GPP access. The AMF maintains two non-3GPP access registrations (and possibly a 3GPP access registration) while a PDU Session Establishment procedure is performed. The AMF thus needs to maintain two non-3GPP N2 sessions across several procedures. 
For option 2:
· The path switch takes place during a single procedure (Registration). In order to allow the old user plane to be available while the new user plane is being established, the AMF can establish a N2 session in new non-3GPP access before releasing the N2 session in old non-3GPP access. The AMF thus needs to maintain two non-3GPP N2 sessions within the Registration procedure. Alternatively, the AMF can release the old N2 session before establishing the new N2 session, and in that case, AMF always has only a single N2 session for non-3GPP access.
ATSSS rules update:
· When UE completes user-plane resources establishment on target non-3GPP access, two non-3GPP accesses paths can be available before that the user-plane resource of source non-3GPP access would be released. If UE has UL traffic to be transmitted, the UE may select either the target or the source non-3GPP access. 
For option 1:
· If source non-3GPP access is selected, the service over non-3GPP access would be interrupted when user-plane resource of source non-3GPP access is released afterward. Enhancements on ATSSS rule with indication of the RAT type (Trusted or Untrusted N3GPP) to be used would solve the issue and improve the service continuity. Thus, updated ATSSS rule with the indication of RAT-type to be used is required.
For option 2:
· The UE switches the UL to the new non-3GPP access when the new non-3GPP access user plane connectivity is available. There is no need to modify the ATSSS rules due to the path switch. 
N4 rules update:
· Since the AN tunnel info changes after switching which is allocated by the target N3GPP access node (e.g. N3IWF or TNGF), the N4 rules including the target AN tunnel info need to be updated to UPF.
PS for SA PDU session:
For option 1 & 2:
· All existing solutions can support PS for single access PDU session between Trusted and Untrusted network, i.e., with change of RAT type.
PS for same RAT type:
For option 1 & 2:
· The Trusted and Untrusted N3GPP access mandates the support of MOBIKE (RFC 4555) which enables the mobility of one peer end points (but not of both end point at the same time). For example in TS 23502 for Trusted N3GPP is defined the following:
· “In step 13c, the TNGF provides to UE (a) an "inner" IP address, (b) a NAS_IP_ADDRESS and a TCP port number and (c) a DSCP value. After this step, an IPsec SA is established between the UE and TNGF. This is referred to as the "signalling IPsec SA" and operates in Tunnel mode. Operation in Tunnel mode enables the use of MOBIKE [40] for re-establishing the IPsec SAs when the IP address of the UE changes during mobility events. All IP packets exchanged between the UE and TNGF via the "signalling IPsec SA" shall be marked with the above DSCP value. The UE and the TNAP may map the DSCP value to a QoS level (e.g. to an EDCA Access Class [48]) supported by the underlying non-3GPP Access Network. The mapping of a DSCP value to a QoS level of the non-3GPP Access Network is outside the scope of 3GPP
· Therefore, mobility of UE between different access network without changing of anchor Access node, as shown in figure 1, is currently supported. 
· The mobility of UE between the same access network type (RAT-type) with changing of anchor Access node, as shown in figure 2, is not supported by MOBIKE (see RFC 4555) hence it would be good if the solution selected for support PS for SA PDU session between Trusted and Untrusted N3GPP access supports to the scenario of PS for SA PDU session without changing of RAT type.
[image: ]
Figure 1: Mobility of UE between 2 N3GPP access networks without changing of access node
[image: ]
Figure 2: Mobility of UE between 2 N3GPP access networks with changing of AN node (e.g. N3IWF)
The following table lists evaluation aspects of existing proposed solutions.
Table 7.x-1: Evaluation aspects of solutions
	Sol
	Handover Procedure
	Capability Indication
	Handover Indicator
	List of PDU Session                    
	ATSSS Rules Update
	SA PDU Session Support
	Deregistration Timer

	#5.1
	Separate, option 1
	Not mentioned
	IE Indicator for both AMF and SMF
	[bookmark: OLE_LINK112][bookmark: OLE_LINK115]Included in PDU session establishment procedure
	Required to indicate target N3GPP access
	[bookmark: OLE_LINK86]Yes
	Applied for AMF

	#5.2
	Combined, option 2
	[bookmark: OLE_LINK107]Include both UE and network capability indication 
	New Registration Type for AMF and IE indicator for SMF
	[bookmark: OLE_LINK118]Included in Registration Request procedure
	[bookmark: OLE_LINK83][bookmark: OLE_LINK84]Not mentioned
	Yes
	Not needed

	#5.3
	Separate, option 1
	[bookmark: OLE_LINK105][bookmark: OLE_LINK106]Include only AMF capability indication
	New Registration Type for AMF and IE indicator for SMF
	[bookmark: OLE_LINK116]Included in PDU session establishment procedure
	Not mentioned
	Yes
	[bookmark: OLE_LINK85]Applied for AMF

	#5.4
	Separate, option 1
	Include only UE capability indication
	IE Indicator for both AMF and SMF
	Included in both Registration Request procedure  and PDU session establishment procedure
	Not mentioned
	Yes
	Applied for AMF and SMF

	#5.5
	Combined, option 2
	[bookmark: OLE_LINK108]Include both UE and network capability indication
	New Registration Type for AMF and IE indicator for SMF
	Included in Registration Request procedure
	Not mentioned
	Yes
	Not needed

	#5.6
	Combined, option 2
	Include both UE and network capability indication
	IE Indicator for both AMF and SMF
	Included in Registration Request procedure
	Not Mention
	Yes
	Not needed



Additional evaluation aspects for the KI#5 solutions are considered below. In particular, the following key aspects are considered:
· New registration type = “non-3GPP path switch” or registration type = “initial” + new IE or registration type = “mobility” + new IE
· Capability exchange between UE and network
· 5G Session Management (5GSM) capability exchange 
· 5G Mobility Management (5GMM) capability exchange 
· PDU Session Establishment in the new non-3GPP access without requiring UE initiated PDU Session Establishment/Modification signaling
· 
· AMF update of RAT Type in UDM after user plane resources establishment in the new non-3GPP access
· Timer related to de-registration of new non-3GPP access
· Impacts on existing Nodes and Functionality

Tables 7.x-2 & 7.x-3 compares several key aspects where they differ or are align.
Table 7.x-2: Comparison of Solutions to Evaluation Items
	Solution # & Title
	New Registration Type or New IE for Path Switch Indication
	Capability exchange between UE & network
(5GSM or 5GMM layer)
	PDU Session Establishment in the new N3GPP access without requiring UE initiated PDU Session Establishment/Modification signaling
	UDM subscription needed for ATSSS path switching
	AMF update of RAT Type in UDM after User Plane Resources establishment in the new N3GPP Access
	Timer for de-registration of new N3GPP Access
	

	#5.1: Support traffic switching between two non-3GPP paths
	New Registration Type
	No
	No
	No
	No
	Yes (AMF)
	

	#5.2: Delaying UDM Registration until non-3GPP access switching completes
	New Registration Type
	Yes
(5GSM)
	Yes
	No
	Yes
	No
	

	#5.3: Path switching between non-3GPP accesses
	Either
	Yes
(5GMM)
	No
	No
	Yes
	Yes (AMF)
	

	#5.4: Non-3GPP access path switching in MA PDU Session
	New IE
	Yes
(5GMM)
	No
	No
	Yes
	Yes (AMF & SMF)

	

	#5.5: Non-3GPP path switch during Registration in new non-3GPP access
	Either (Editor’s Note)
	Yes
(5GSM)
(Editor’s Note)
	Yes
	No
	Yes
	No
	

	#5.6: Consolidated solution for traffic switching between two non-3GPP access paths
	Either
	Yes
(5GSM)
	Yes
	No
	Yes
	No
	



Table 7.x-3: Comparison of Solutions to Impacts on existing Nodes and Functionality
	Solution # & Title
	Impacts on Existing Nodes & Functionality

	
	UE
	AMF
	SMF
	UPF
	UDM

	#5.1: Support traffic switching between two non-3GPP paths
	Yes
	Yes
	Yes
	Yes
	Yes

	#5.2: Delaying UDM Registration until non-3GPP access switching completes
	Yes
	Yes
	Yes
	Yes	Comment by Myungjune@LGE_r03: Step 8 follows normal procedure. There is no impact to UDM
	No 

	#5.3: Path switching between non-3GPP accesses
	Yes
	Yes
	Yes
	Yes
	Yes

	#5.4: Non-3GPP access path switching in MA PDU Session
	Yes
	Yes
	Yes
	Yes
	Yes 

	#5.5: Non-3GPP path switch during Registration in new non-3GPP access
	Yes
	Yes
	Yes
	Yes
	Yes

	#5.6: Consolidated solution for traffic switching between two non-3GPP access paths
	Yes
	Yes
	Yes
	Yes	Comment by Myungjune@LGE_r03: Step 11 follows normal procedure. There is no impact to UDM
	No



[bookmark: _GoBack]
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* * * * End of changes * * * *
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