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1 Introduction
SA2 has made an agreement on CAG related access verification during EPS->5GS handover and has approved the corresponding CR S2-2106590 [1]. An LS S2-2106592 [2] was sent to RAN3 by SA2 to notify this agreement and ask RAN3 to align RAN3 specifications accordingly, as follows:
	1. Overall Description:

SA2 discussed that if a UE with CAG information in the UE subscription is handed over from EPS to 5GS then CAG restrictions are not enforced while the UE remains in CM-Connected and stays in that same cell.

This implies that UEs may access CAG cells they are not entitled to access. Also, UEs that are only allowed to access CAG cells may access non-CAG cells after an EPS to 5GS hand-over.

SA2 agreed the attached CR to address this issue and would like to kindly request RAN3 to align RAN3 specifications as needed.
2. Actions:

To RAN3 group.

ACTION: 
SA2 asks RAN3 group to consider the above SA2 decision and align RAN3 specifications as needed.


In this paper, we analyse the corresponding enhancement to RAN3 specifications.

2 Discussion
The main issue addressed in [1] and [2] is as follows: During EPS to 5GS handover, the source eNB does not consider the CAG information when deciding HO to a target NG-RAN, and the target AMF and NG-RAN cannot decide whether to accept or reject the handover since they cannot get the CAG information. This implies that the CAG related network access control does not take effect in this case. 

To address this issue, SA2 has agreed to let the AMF to execute the CAG related access verification during EPS to 5GS handover, with the approved change in [1] as follows:

	5.30.3.4
Network and cell (re-)selection, and access control

The following is assumed for network and cell selection, and access control:


<Unchanged Text Omitted>
-
During transition from CM-IDLE to CM-CONNECTED and during Registration after connected mode mobility from E-UTRAN to NG-RAN as described in TS 23.502 [3] clause 4.11.1.2.2:

-
The AMF shall verify whether UE access is allowed by Mobility Restrictions:


2.1 Potential Options

To perform the CAG related access verification, the AMF needs to know: 
i) allowed CAG list of UE in the subscription, and
ii) supported CAG list of target cell.
The AMF can obtain the first information from e.g. UDM during the UE registration procedure after the EPC to 5GC handover. For the second information, in current RAN3 specification, it is sent to the AMF only in Initial UE MESSAGE. However, during the EPS->5GS HO and the subsequent Registration procedures, Initial UE MESSAGE is not sent and therefore the AMF cannot obtain the second information.

Observation 1 In the current RAN3 specification, the AMF cannot obtain the Cell CAG List of the target cell during the EPS->5GS HO and the subsequent Registration procedures.
To enable CAG related access verification by AMF, the NGAP specification should be enhanced to include the Cell CAG List in messages transmitted during the EPS->5GS HO and the subsequent Registration procedures. There are three options for including the cell CAG List: 

· Option 1: in HANDOVER REQUEST ACKNOWLEDGE during the HO preparation phase.
· Option 2: in HANDOVER NOTIFY during the HO execution phase.
· Option 3: in UPLINK NAS TRANSPORT during the Registration procedure.
All above options could work. 
For option 1 and option 2, the AMF gets the Cell CAG List of target cell during the EPS->5GS HO procedure. Option 1 is slightly more preferable, since the NG-RAN can provide the information in the immediate moment after identifying the “EPSto5GS” codepoint in the Handover Type IE and does not need to wait for the subsequent HO procedures.
For option 3, the AMF gets the Cell CAG List of target cell during Registration after the EPS->5GS HO procedure. As the NAS-PDU message is invisible to NG-RAN, this option may require the NG-RAN to include the Cell CAG list of target cell in the first NAS-PDU message after the EPS->5GS HO procedure.

Proposal 1: Include the Cell CAG List in the NGAP HANDOVER REQUEST ACKNOWLEDGE. 
2.2 Potential Consequences if the CAG verification fails
When the AMF preforms the verification procedure based on the Cell CAG list and UE subscription information but fails, then the AMF has to trigger the UE context release procedure. 
But due to the handover is already successful, the NG-RAN has already: 
· Scheduled the UL data, and send them to the CN; 
· Delivered the DL data (e.g. the forwarded data in case of direct data forwarding) to the UE;
Then it seems the CN may have to discard the UL packets, and UE has already received DL packets which should not happen if the verification fails. We consider the solution discussion has consequence. Then it may be needed to discuss this consequence from RAN perspective. One possible implementation is that the NG-RAN node can suspend the data transmission for the target CAG cell, but this may have impact on the whole system. 
Proposal 2: RAN3 discusses the issue on the data transmission before the AMF verification fails for the EPS to 5GS handover. 
3 Conclusion

In this paper, we analysed the RAN3 impact from the SA2’s agreement on CAG related access verification during EPS->5GS handover, and made the following observation and proposal.

Observation 1 In the current RAN3 specification, the AMF cannot obtain the Cell CAG List of the target cell during the EPS->5GS HO and the subsequent Registration procedures.
Proposal 1 Include the Cell CAG List in the NGAP HANDOVER REQUEST ACKNOWLEDGE. 
Proposal 2 RAN3 discusses the issue on the data transmission before the AMF verification fails for the EPS to 5GS handover. 
The CR for Proposal 1 is provided in [3]. 
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