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Abstract: Evaluation on the solutions for KI#1 of Femto is proposed. 
1. Introduction/Discussion
The Key Issue #1 mainly study the following aspects:
-	The mobility scenarios to be studied for the UE move (e.g. CSG cell to CAG cell of 5G Femto, vice versa).
-	Whether and how control signalling procedures are enhanced to support the mobility scenarios.
[bookmark: _Hlk166071961]Currently, solution #5, #6, #7, #8 and #9 are proposed to address Key Issue #1. This contribution is going to evaluate these solutions.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-45.
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The Key Issue #1 mainly study the following aspects:
-	The mobility scenarios to be studied for the UE move (e.g. CSG cell to CAG cell of 5G Femto, vice versa).
-	Whether and how control signalling procedures are enhanced to support the mobility scenarios.
Currently, solution #5, #6, #7, #8 and #9 are proposed to address Key Issue #1. The brief summary of these solutions is listed below:
Solution#5:
-	UE is configured with the allowed CAG and CSG list for access to CAG and CSG cells when the registered PLMN sends allowed CAG list during the registration procedure or UE configuration update procedure.
-	UE constructs mapped CAG/CSG ID (i.e. setting five zeros as leftmost bits followed by CSG ID or remove five zeros at leftmost bits of the CAG ID) and sends to the source RAN via measurement report message.
-	Source RAN use the mapped CAG/CSG ID to perform the access control as the existing mechanism.
Evaluation: The CAG ID and CSG ID mapping with five zeros as leftmost bits would have impact to the existing CAG ID used by PNI-NPN. Whether UE can send the mapped CAG/CSG ID via measurement report message shall be confirmed by RAN WG. However, it shall be noted that the measurement report for 4G and 5G are send separately. Therefore, the measurement report of a 4G Femto is send by UE in the 4G measurement report including the CSG ID and does not include the CAG ID, there is also no space for the extra bits. Consequently, in order to send the CAG ID, the UE must use the 5G measurement report, but this it is not possible since the 5G measurement report is not suitable for the measurement report of a 4G Femto. In order to enable this mixing scenario, the 5G or 4G measurement report and gNB needs to be modified and impacted.
Solution#6:
-	AMF is configured with the relation between Home eNB ID, CSG-ID and corresponding CAG ID.
-	During the handover procedure from 5GS to EPS, the AMF provides to the MME in the Forward Relocation Request message with CSG related information, based on CAG information in subscription data and the configured correlation between the Target ID contained in N2 Handover Required signalling (i.e. the Global Home eNB ID) and the corresponding CSG information configured in the AMF.
-	During the HO procedure from EPS to 5GS, the AMF performs normal HO procedure based on existing access control function.
Evaluation: AMF is enhanced to provides CSG related information to the MME. Other procedure is re-used the existing mechanism.
Solution#7:
-	re-use the existing mechanism for IDLE mode mobility.
Solution#8:
-	NG-RAN is configured with the CSG information (CSG ID and Cell Access Mode) of neighbouring 4G CSG cell.
-	NG-RAN provides the CSG information to the AMF in the Handover Request message. AMF checks the subscription and sends the CSG information to the MME in the Forward Relocation Request message.
Evaluation: The NG-RAN enhancement is needed to provide the CSG information.
Solution#9:
-	UE provides the CAG/CSG ID to the source RAN. Source RAN send the CAG/CSG ID to the target RAN via source to target transparent container.
-	AMF determine whether the UE is allowed to access the target RAN based on the subscription and CAG ID of target cell.
Evaluation: The RAN enhancement is needed to contain CAG/CSG ID in the source to target transparent container. In the existing mechanism, the target RAN provides supported CAG ID to the AMF via handover ACK message. Therefore, it is unnecessary for the source RAN to send the CAG ID to the target RAN.
There are two aspects for this Key Issue:
-	For IDLE mode mobility, existing mechanism can be re-used.
-	For CONNECTED mode mobility, the solutions are expected to avoid impacts on EPC, E-UTRAN and NG-RAN. Therefore, the UE measurement procedure shall not be enhanced based on this principle. In order to enable UE mobility between CAG cell and CSG cell, the mapping relation of CAG ID and CSG ID is needed. This CSG information can be configured in AMF. During the handover procedure, AMF can send the corresponding CSG information to MME based on the mapping relation.
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