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Introduction
RAN2 received a LS in R2-2404141 from SA2 on mobility between CAG cell and CSG cell. In the LS, SA2 requests RAN2 to provide feedback on impact on RAN, if any (e.g., RAN procedure) of the following two solutions SA2 is considering:  
· Solution 1: Management-based CAG cell and CSG cell mapping to support interworking
· RAN recognizes the target CSG cell (or the target CAG cell) as an open cell during the handover (e.g., via local configuration) and the core network performs access control as described in pCR (S2-2405789).
· Solution 2: Handover from/to CSG cell to/from CAG cell using mapped CAG/CSG ID
· The UE partitions CSG-CAG ID and constructs mapped CSG/CAG ID, and reports to the NG-RAN or E-UTRAN (depending on the considered mobility direction) as described in pCR (S2-2405814).
In the following, we analyse RAN2 impact of each solution. 
2. Discussion 
2.1 RAN impact of the solution1 (solution in S2-2405789)
The key of the solution1 is to enhance AMF such that AMF can derive CSG ID of the target HeNB based on Home eNB correlation configuration. For this solution, the following Home eNB correlation information is configured in AMF. 
Table 1. Home eNB Correlation configuration in AMF
	Attribute name
	Data type
	P
	Cardinality
	Description

	Global Home eNB ID
	PLMN ID + BIT String (28)
	M
	1
	Home eNB ID

	CSG-ID
	CsgID
	O
	1
	CSG Id of the Home eNB

	Cell Access Mode
	ENUMERATED (hybrid, …)
	O
	1
	Access mode of the cell as defined in TS 36.413 [x]

	CorrespondingCAGlist
	array(CagID)
	O
	0..N
	List of CAG IDs corresponding to the CSG-ID


 
Note that the Home eNB correlation information can indicate CSG ID and correlated CAG ID list of a concerned Home eNB. So, if AMF receives, from NG RAN, handover required message for handover from CAG cell to a cell owned by a target Home eNB, it can derive the CSG ID of the Home eNB by referring to the CSG-ID, as included in the Home eNB correlation information, and it can further determine whether the UE is a member of the CSG ID by referring to the CorrespodingCAGlist of the derived CSG ID, as included in the Home eNB correlation information, and the allowed CAG IDs as stored in UE subscription. If at least one allowed CAG ID is included in the CorrespodingCAGlist, the AMF determines that the UE is a CSG member of the target cell. Then, AMF can provide to the target MME the determined CSG membership information. Other than this step, there is no other change required by this solution, as shown in Figure1. 



Figure 1. 5GS to EPS handover procedure (copied from S2-2405789)
Observation1: The solution in S2-2405789 relies on access checking at AMF based on UE subscription (allowed CAG list) and extra Home eNB correlation information provisioned to AMF. 
As shown in the above procedural flow, our understanding is that the enhancement required by the solution is limited to AMF, where extra information of the target Home eNB is provided to AMF as Home eNB correlation information. We do not see any impact on UE as well as NG RAN related to the RAN2-defined procedures. 
Proposal 1: From RAN2 point of view, the solution in S2-2405789 has no RAN2 impact. 
For mobility for CSG to CAG cell, the required enhancement is limited to AMF from our understanding. 
2.2 RAN impact of the solution2 (solution in S2-2405814)
The key of the solution in S2-2405814 is to enhance UE such that UE can obtain CSG ID of the target Home cell based on SIB1 reading of the target cell and derives a mapped CAG ID from the acquired CSG ID based on pre-provisioned correlation between CSG IDs and CAG IDs as well as a predefined CAG ID encoding rule, as shown in Figure2. Then, the UE provides the derived CAG ID to AMF via NG RAN, so that AMF can perform access checking with respect to the CAG ID as per legacy CAG access checking mechanism.


Figure 2: UE mobility from CAG cell of 5G Femto to 4G CSG cell (copied from S2-2405814)

Note that the solution in S2-2405814 requires UE to acquire SIB1 (to get CSG ID) of a target Home eNB cell and, if acquired, report corresponding CAG ID to a NR cell, where the correspondence rule is further specified in S2-2405814. For the SIB1 acquisition of a target EUTRA cell, the UE capability of E-UTRA CGI reporting, as indicated by eutra-CGI-Reporting, can be used as baseline. For the reporting of CAG ID to a NR cell, the UE capability of NR NPN CGI reporting, as indicated by nr-CGI-Reporting-NPN, can be be used. That is, if RAN2 supports the solution in S2-2405814 with existing CGI reporting procedure, one should assume that two different procedures for CGI reporting of E-UTRA cell and CGI reporting of NR cell should be used in mixed manner, because network should command UE to acquire SIB1 of Home eNB cell, which is expected behaviour in E-UTRA cell CGI reporting, but UE finally reports CAG ID, which is expected behaviour in NR NPN cell CGI reporting. 
Observation 2: For handover from CAG to CSG cell, the solution in S2-2405814 relies on mixed use of UE capabilities and procedures of a) E-UTRA cell CGI reporting for acquisition of CSG ID of a target Home eNB cell as well as b) NR cell CGI reporting procedure for reporting of CAG ID to NR cell, as specified in NR specifications.    
It is clear that existing CGI reporting procedures in NR specification cannot be directly applied without modification, because the procedure of E-UTRA cell CGI reporting cannot report CAG ID that is necessary by the solution. Note that reporting of CAG ID of a neighbour cell is only supported by NR NPN cell CGI reporting. 
Proposal 2: To support reporting CAG ID for handover from CAG to CSG cell, the solution in S2-2405814 requires enhancement of E-UTRA cell CGI reporting procedure in NR specification, to support reporting relevant CAG ID. 
For handover from CSG to CAG cell, the solution requires UE to acquire CAG ID of a target CAG cell and report CSG ID to the CSG cell, as shown in the Figure 3. For this, existing NR cell CGI reporting procedure in LTE specification needs to be enhanced to support reporting CSG ID.   


Figure 3. UE mobility from 4G CSG cell to CAG cell of 5G Femto (copied from S2-2405814)
Proposal 3. To support handover from CSG to CAG cell, the solution in S2-2405814 requires enhancements of NR cell CGI reporting procedure in LTE specification to support reporting relevant CSG ID. 
2.3 Other consideration
RAN2 can also elaborate mobility performance of the solution in S2-2405814. The solution necessarily involves acquisition and reporting of SIB1 of a target Home eNB cell before handover initiation, which delays handover initiation. Considering that the CAG cells and CSG cells can be deployed as small cells, delayed handover initiation will lead to increased handover failures. Note that in LTE, SIB1 acquisition of a target cell and reporting is considered necessary to trigger inbound handover to CSG cell, because the underlying assumption was that LTE CSG cells should lack membership checking capabilities mainly to protect user’s privacy. But, in NR CAG cells, such assumption was withdrawn, and NR cell can have proper knowledge for CAG related mobility control. Therefore, handovers to CAG cell do not require acquisition and reporting of SIB1 of a target cell prior to the handover. The solution in S2-2405789 does not require acquisition and reporting of SIB1 of the target Home eNB for CAG to CSG cell handover, like normal handover, which is desirable in terms of mobility performance. 
Proposal 4: The solution in S2-2405789 is likely to provide better mobility performance, because SIB1 acquisition is not required before handover initiation.   

2.4 Draft reply LS
If RAN2 agreed on proposal1 to 4, RAN2 can answer the LS by including the statements in Proposal1 to 4.
Proposal 5: Answer the LS by including the statements in Proposal 1, Proposal 2, Proposal 3, and Proposal 4. 
The draft reply LS is provided in R2-2405523. 
3. Conclusion 
Observation1: The solution in S2-2405789 relies on access checking at AMF based on UE subscription (allowed CAG list) and extra Home eNB correlation information provisioned to AMF. 
Proposal 1: From RAN2 point of view, the solution in S2-2405789 has no RAN2 impact. 
Observation 2: The solution in S2-2405814 relies on mixed use of UE capabilities and procedures of a) E-UTRA cell CGI reporting for acquisition of CSG ID of a target Home eNB cell as well as b) NR cell CGI reporting procedure for reporting of CAG ID to NR cell, as specified in NR specifications.    
Proposal 2: To support reporting CAG ID for handover from CAG to CSG cell, the solution in S2-2405814 requires enhancement of E-UTRA cell CGI reporting procedure in NR specification, to support reporting relevant CAG ID. 
Proposal 3. To support handover from CSG to CAG cell, the solution in S2-2405814 requires enhancements of NR cell CGI reporting procedure in LTE specification to support reporting relevant CSG ID. 
Proposal 4: The solution in S2-2405789 is likely to provide better mobility performance, because SIB1 acquisition is not required before handover initiation.   
[bookmark: _GoBack]Proposal 5: Answer the LS by including the statements in Proposal 1, Proposal 2, Proposal 3, and Proposal 4, as submitted in draft reply LS in R2-2405523. 
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