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Abstract: This discussion paper aims at explaining the issues for network access control for CAG during EPS<->5GS handover procedure and proposes to address the issues to avoid the failure of CAG network access control.
1. Introduction
CAG is only applicable for 5GS, only 5GS NFs (e.g., NG-RAN and AMF) consider the CAG information for network access control, while EPS eNB and MME not. So during EPS<->5GS HO procedure, this may lead to issue for network access control regarding CAG. 
This paper proposes some analysis on how to address the issue of CAG access control during EPS<->5GS handover.
2. Discussion
Case 1: Mobility without N26 
When UE moves to the 5GS from EPS, the UE will first perform mobility registration update in the 5GS, the UE and the AMF can follow the current CAG access control mechanism during this registration procedure.
When UE moves to EPS from 5GS, the UE will first perform TAU in the EPS, since the CAG only applies for 5GS, the UE and MME will not consider the CAG information during this TAU procedure.
Observation 1: there is no issues for CAG access control for mobility without N26.

Case 2: Mobility with N26 
During 5GS->EPS HO, since the EPS does not support CAG so source NG-RAN is supposed not to consider the CAG information when deciding HO to a target eNB and target MME is supposed not to receive the CAG information as part of UE context.
Observation 2: During 5GS->EPS HO, it needs to clarify that source NG-RAN is supposed not to consider the CAG information when deciding to HO to a target eNB and target MME is supposed not to receive the UE CAG information as part of UE context.

During EPS->5GS HO, source eNB does not consider the CAG information when deciding HO to a target NG-RAN, target AMF and NG-RAN cannot decide whether to reject the handover based on CAG information since target AMF cannot get the CAG information. Then when CAG list supported by the target NG-RAN does not comply with UE CAG subscription, this may lead to failure of network access control. For example, 
-	The CAG-only UE will access to non-CAG cell and still stay registered in 5GS
-	The UE supporting a CAG list will access to CAG cell not supporting any of CAG in such Cag list or access to a non-CAG cell, and still stay registered in 5GS
-	The non-CAG UE will access to CAG cell and still stay registered in 5GS
ISSUE: When CAG list supported by the target NG-RAN does not comply with UE CAG subscription, this lead to failure of network access control during EPS->5GS handover procedure.

To address this issue, the following ways can be considered:
-	Sol 1: Delay the CAG access control to the subsequent mobility registration procedure, i.e., the CAG access control is executed within NG-RAN in the mobility registration procedure that happens just after the EPS->5GS HO. Normally the 5GS should not release the NAS connection directly after successful HO procedure, the AMF will receive Uplink NAS Transport N2 message carrying UE Registration Request. Since only Initial UE Message supports carrying of CAG list of CAG cell, so AMF will not get CAG list of CAG cell from Uplink NAS Transport, then the AMF is not able to perform the CAG access control. When the AMF obtains the UE CAG subscription, it can accept the UE registration and send the UE CAG subscripiton to NG-RAN, then NG-RAN can perform the CAG access control and if the CAG is not satisfied the NG-RAN can trigger the AN release or intra-5GS HO.
-	NG-RAN behaviors for CAG access control are introduced in earlier version of TS23.501 specification, but these behaviors are considered new behavior for NG-RAN since CAG is part of MRL and the MRL is only used to control subsequent mobility in CM-CONNECTED. So SA2 removes those new behaviors to respond RAN3 request (see R3-204324).
-	When the UE is rejected by the 5GS, i.e. NG-RAN triggers the AN release due to unsatisfied CAG, then the UE turns in IDLE and would return to E-UTRA if there is no available NR cells, eventually the UE is handed over again to the NR cell that doesn’t satisfy UE CAG subscription. This will cause ping-pong between EPS and 5GS.

-	Sol 2: Delay the CAG access control to the subsequent mobility registration procedure. Compared to Sol 1, the CAG access control is executed within AMF. Normally the 5GS should not release the NAS connection directly after successful HO procedure, the AMF will receive Uplink NAS Transport N2 message carrying UE Registration Request. So in order to enable the AMF to obtain the CAG list of CAG cell, the Uplink NAS Transport N2 message needs to carry the CAG list of CAG cell. With the CAG list of CAG cell and UE CAG subscription, the AMF can perform the CAG access control and if the CAG is not satisfied the AMF can trigger the AN release.
-	Uplink NAS Transport message doesn’t support carrying CAG list of CAG cell, this needs RAN3 cooperation.
-	Ping-pong between EPS and 5GS may also occur.

-	Sol 3: During EPS->5GS handover procedure (see 4.11.1.2.2.1.2 of TS23.502), the AMF can contact the UDM to obtain the UE CAG subscription, then the AMF sends the UE CAG subscription as part of MRL to NG-RAN in Handover Request. The target NG-RAN can decide whether to reject the handover procedure based on the MRL per current mechanism.
-	The EPS->5GS handover procedure is enhanced for the AMF to get the UE CAG subscription from UDM. In order to achieve this, the AMF will always need to contact the UDM when the AMF receives forward relocation request from MME or the AMF conditionally contacts the UDM when it finds that the UE is subscribed to PNI-NPN, e.g., based on dedicated S-NSSAI(s) for a given PNI-NPN, or UE Usage Type set to value representing PNI-NPN.

 -	Sol 4: Restrict that the UE with CAG subscription can only access 5GS. This can be achieved via set Core Network type restriction to 5GC only.
-	In SA2#141E meeting, SA2 sends a LS(S2-2007809) to CT1 to clarify that UE configured to access 5GS only via CAG Cell(s) does not impact whether and how a UE select an E-UTRAN cell and registers to EPS. So this restriction will violate with such agreement in the LS.

Since Sol 1 and Sol 2 have affects to N2 interface and needs RAN3 cooperation, and cannot avoid the Ping-pong issue. Therefore, this paper proposes the follow:
Proposal 1: Adopt Solution 3 as the way forward. 
Proposal 2: Adopt Solution 4 as the way forward. In addition, one LS is needed to send to CT1 to ask them to consider this SA2 decision and correct the specification if needed. 

3. Conclusion and proposal(s)
Observation 1: there is no issues for CAG access control for mobility without N26.
Observation 2: During 5GS->EPS HO, it needs to clarify that source NG-RAN is supposed not to consider the CAG information when deciding to HO to a target eNB and target MME is supposed not to receive the UE CAG information as part of UE context.
ISSUE: When CAG list supported by the target NG-RAN does not comply with UE CAG subscription, this lead to failure of network access control during EPS->5GS handover procedure.
Proposal 1: Adopt Solution 3 as the way forward. 
Proposal 2: Adopt Solution 4 as the way forward. In addition, one LS is needed to send to CT1 to ask them to consider this SA2 decision and correct the specification if needed. 
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