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Abstract of the contribution: This contribution proposes a new solution for KI#1.
1	Discussion
This solution addresses the handover aspects in KI#1 that "investigates any needed enhancements to support the UE moving between CAG cell of 5G Femto and CSG cell."
This solution is the same as the one submitted to SA2#160e for Information in S2-2400676, while the title has been changed and a few explanatory texts and figures are added.
2	Proposal
[bookmark: _Hlk513714389]It is proposed to update TR 23.700-45 according to the following text.

[bookmark: _Toc148441670][bookmark: _Toc435670433][bookmark: _Toc436124703][bookmark: _Toc509905226][bookmark: _Toc510604403][bookmark: _Toc22214904][bookmark: _Toc23254037]********** First Change **********
[bookmark: _Toc22192650][bookmark: _Toc23402388][bookmark: _Toc23402418][bookmark: _Toc26386423][bookmark: _Toc26431229][bookmark: _Toc30694627][bookmark: _Toc43906649][bookmark: _Toc43906765][bookmark: _Toc44311891][bookmark: _Toc50536533][bookmark: _Toc54930305][bookmark: _Toc54968110][bookmark: _Toc57236432][bookmark: _Toc57236595][bookmark: _Toc57530236][bookmark: _Toc57532437][bookmark: _Toc153792592][bookmark: _Toc153792677][bookmark: _Toc157760686][bookmark: _Toc16839382][bookmark: _Hlk158805823]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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********** Next Change (All new text) **********
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc157760687]6.X	Solution #X: Handover between CSG cell and CAG cell
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686][bookmark: _Toc157760688]6.X.1	Description
6.X.1.1	General
[bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687]This solution addresses the handover aspects in KI#1 that "investigates any needed enhancements to support the UE moving between CAG cell of 5G Femto and CSG cell."
In particular, this solution treats the handover restriction aspect in the source RAN and in the target RAN. This aspect in the source RAN is addressed by "UE assisted CAG/CSG cell recognition" explained in the below. This aspect in the target RAN is addressed by "AMF assistance" explained in the below.
NOTE:	The UE assisted CAG/CSG cell recognition is about configuration of non-UE context in eNB and gNB. UE AS impact is expected. Instead of using this mechanism, it is possible for OAM to configure eNB and gNB.
Editor's note: RAN WG needs to be involved to see if the UE assisted CAG/CSG cell recognition is appropriate or not.
CAG cell and CSG cell are called equivalent in the below description, when operator sets UE accessible to the CAG cell is also accessible to the CSG cell and vice versa.
6.X.1.2	Handover from EPS to 5GS
6.X.1.2.1	UE assisted CAG/CSG cell recognition
By enhancing the Automatic Neighbour Cell Relation Function (See TS 38.300, 15.3.3.5), UE reports to eNB supporting CSG cell a CAG cell of a neighbouring gNB as an open cell (i.e., not a CAG cell), when the UE judges the CAG cell and the CSG cell are equivalent. By doing so, this eNB considers this CAG cell to be an open cell and can initiate a handover procedure for any UE to this gNB.
NOTE 1:	Cells that the eNB recognizes as an open cell now include open cells and CAG cells equivalent to CSG cell that the eNB itself has.
NOTE 2:	An additional solution is needed to solve the issue of how to configure UE so that the UE can judge a CAG cell and a CSG cell are equivalent.
6.X.1.2.2	AMF assistance
It is enhanced in such a way that SMF+PGW-C receives cagData from UDM during the Attach procedure and that AMF receives the cagData from SMF+PGW-C during the handover procedure (in step 7 of clause 4.11.1.2.2.2. of TS 23.502). AMF sets the CAG info into Mobility Restriction List in the Handover request message. By doing so, the gNB can check UE's CAG subscription.
NOTE:	There is no procedure-wise change.
6.X.1.3	Handover from 5GS to EPS
6.X.1.3.1	UE assisted CAG/CSG cell recognition
This is performed in the same way, but in the opposite direction compared to the above.
6.X.1.3.2	AMF assistance
OAM pre-configures the mapping of gNB ID and CAG ID and the mapping of CAG ID and CSG ID in AMF. AMF recognizes CAG ID based on gNB ID of gNB from which AMF receives the Handover Required message. AMF derives CSG ID based on the CAG ID. AMF sets the CSG ID into the Forward Relocation Request. By doing so, the eNB can check the consistency of CSG.
NOTE 1:	The mapping of gNB ID and CAG ID can be created by enhancing NG Setup procedure. However, since this study assumes no impact on gNB, configuration by OAM is used here.
NOTE 2:	AMF may mistakenly set CSG ID while the target cell is an open cell.
Editor's note: The above assumes that eNB without CSG cell accepts the Handover request message that contains CSG ID. RAN WG needs to be involved to see if this assumption is correct.
[bookmark: _Toc157760689][bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688]6.X.2	Procedures
6.X.2.1	Handover from EPS to 5GS
6.X.2.1.1	UE assisted CAG/CSG cell recognition


Figure 6.X.2.1.1-1: Reporting to eNB broadcasting CSG ID
0.	UE stores a CAG ID – CSG ID mapping table for judgment of an equivalent CSG ID or an equivalent CAG ID.
NOTE:	An additional solution is needed to solve the issue of how to provide UE with this mapping table.
1.	UE receives a broadcast message containing a CAG ID.
2.	UE judges the CAG cell and the CSG cell that eNB to which UE is about to send a report is broadcasting are equivalent based on the CAG ID – CSG ID mapping table. UE sends to the eNB a report indicating the neighbouring cell is an open cell (i.e., not a CAG cell).
6.X.2.1.2	AMF assistance


Figure 6.X.2.1.2-1: Attach procedure to get cagData
1.	UE sends Attach request.
2.	The procedure continues according to TS 23.401, 5.3.2.1.
3-4. SMF+PGW-C retrieves Session Management Subscription Data from UDM according to TS 23.502, 4.11.0a.5. Session Management Subscription Data contains cagData.


Figure 6.X.2.1.2-2: Handover procedure
1.	HeNB sends Handover Required to MME.
2.	MME sends Forward Relocation Request to AMF.
3.	AMF sends Nsmf_PDUSession_CreateSMContext request to SMF.
4.	SMF sends Nsmf_PDUSession_CreateSMContext response containing cagData to AMF.
5.	AMF sets the CAG info into Mobility Restriction List in the Handover request message. AMF sends the message to HgNB.
6.X.2.2	Handover from 5GS to EPS
6.X.2.2.1	UE assisted CAG/CSG cell recognition


Figure 6.X.2.2.1-1: Reporting to gNB broadcasting CAG ID
0.	UE stores a CAG ID – CSG ID mapping table for judgment of an equivalent CSG ID or an equivalent CAG ID.
NOTE:	An additional solution is needed to solve the issue of how to provide UE with this mapping table.
1.	UE receives a broadcast message containing a CSG ID.
2.	UE judges the CSG cell and the CAG cell that gNB to which UE is about to send a report is broadcasting are equivalent based on the CAG ID – CSG ID mapping table. UE sends to the gNB a report indicating the neighbouring cell is an open cell (i.e., not a CSG cell).
6.X.2.2.2	AMF assistance


Figure 6.X.2.2.2-1: Handover procedure
0.	OAM pre-configures the mapping of gNB ID and CAG ID and the mapping of CAG ID and CSG ID in AMF. 
1.	HgNB sends Handover Required to AMF.
2.	AMF recognizes CAG ID. AMF derives CSG ID based on the CAG ID and sets the CSG ID into the Forward Relocation Request. AMF sends the message to MME.
[bookmark: _Toc157760690]6.X.3	Impacts on services, entities and interfaces
6.X.3.1	For the UE assisted CAG/CSG cell recognition
The "UE assisted CAG/CSG cell recognition" part of the solution has the following impacts:
UE:
-	The Automatic Neighbour Cell Relation Function needs to be enhanced.
-	UE needs to be enhanced for storage and use of the CAG ID – CSG ID mapping table.
6.X.3.2	For the AMF assistance
“AMF assistance” part of the solution has the following impacts:
UDM:
-	UDM needs to store cagData in the SM subscription data.
SMF+PGW-C:
-	SMF+PGW-C needs to retrieve cagData from UDM and send it to AMF.
AMF:
-	AMF needs to properly set the Mobility Restriction List and the Forward Relocation request.
For this "AMF assistance" part, UE is not impacted.
********** End of Changes **********
[bookmark: _Hlk158806653][bookmark: _Hlk158806654][bookmark: _Hlk158806657][bookmark: _Hlk158806658][bookmark: _Hlk158806671][bookmark: _Hlk158806672]3GPP
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