Error! No text of specified style in document.
5
Error! No text of specified style in document.

[bookmark: scope][bookmark: _Toc93073649]3GPP SA WG2 Meeting #163	S2-2406718
Jeju, South Korea, 27 – 31 May, 2024	
Source:	Nokia
Title:	KI#1 New solution on idle mode mobility  
Document for:	Approval
Agenda Item:	19.12
[bookmark: _Hlk152668706]Work Item / Release:	FS_5G_Femto/ Rel-19
Abstract of the contribution: This paper proposes a new solution to KI#1.
Discussion
The Key Issue #1 in FS_5G_Femto study covers the UE mobility including scenarios for the UE move. The scenarios can include connected mode mobility and idle mode mobility. As part of the existing solutions in the TR 23.700-45, Solution #7 proposes to re-use the existing mechanism for idle mode mobility. The given solution relies on the assumption that UE is configured with both allowed CSG list for 4G network and allowed CAG list for 5G network. 
For PNI-NPN, the allowed CAG list of the UE can be considered as mostly static as the PNI-NPN would be deployed based on SLAs between the operator and NPN owner. However, for 5G Femto, the deployments as well as access allowance to a UE are more in ad-hoc manner which means that the allowed CAG list of a UE can change more frequently than it used to be in for PNI-NPN. The updated allowed CAG list of a UE can be provided to the UE by means of existing mechanisms when the UE is connected to/camping on 5G network. However, when the UE is connected to/camping on 4G network, it will not be possible to update the allowed CAG list of a UE. 
The lack of updated information of the allowed CAG list of a UE may halt the mobility performance when the UE is camping on 4G network (in idle mode mobility). This is also the case when the UE is camping on 5G network and the allowed CSG list of a UE is updated. Therefore, the idle mode mobility scenario should be studied as part of the agreed Key Issue#1 that focusses on support of UE move between CAG cell of 5G Femto and CSG cell.
Proposal
A new solution is proposed for KI#1 for incorporation in the FS_5G_Femto TR 23.700-45.
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This solution addresses the idle mode mobility from CSG/macro cell of 4G to CAG cell of 5G and CAG/macro cell of 5G to CSG cell of 4G.
For PNI-NPN, the allowed CAG list of the UE can be considered as mostly static as the PNI-NPN would be deployed based on SLAs between the operator and NPN owner. However, for 5G Femto, the deployments as well as allowing access to a UE are more in ad-hoc manner which means that the allowed CAG list of a UE can change more frequently than it used to be for PNI-NPN. The updated allowed CAG list of a UE can be provided to the UE by means of existing mechanisms when the UE is connected to/camping on 5G network. However, when the UE is connected to/camping on 4G network, it will not be possible to update the allowed CAG list of a UE. 
The lack of updated information of the allowed CAG list of a UE may halt the mobility performance when the UE is camping on 4G network (in idle mode mobility). This is also the case when the UE is camping on 5G network and the allowed CSG list of a UE is updated. 
In this solution, the idle mode mobility from/to CSG cell to/from CAG cell of 5G is provided with an assumption that the CAG concept as defined for PNI-NPN is re-used for 5G Femto deployments. This solution proposes:
· to reuse the existing cell reselection/access checking mechanisms at the UE based on the allowed CSG ID list (for the mobility from a CSG cell to a CAG cell of 5G), and based on the allowed CAG ID list (for the mobility from a CAG cell of 5G to a CSG cell);
· This is achieved based on the pre-configured CSG/CAG ID encoding information available at the UE. The allowed CAG/CSG IDs can be used along with the CSG/CAG ID encoding information in a way that when UE reads CAG ID or CSG ID, the UE can check the read ID against the allowed CSG ID list (for idle mode mobility from EPS to 5G) or the allowed CAG ID list (for idle mode mobility from 5G to 4G), respectively.

Similar to Solution #5, the benefit of the proposed solution is that it enables to support the mobility from/to LTE Femto CSG cells in a system which already supports CAG access control (due to NPN or access to CAG cell of 5G) without any further impacts than provisioning of a dedicated partition of CAG IDs (CSG/CAG ID encoding) – the 5G source system is required to reserve CAG IDs with the leftmost five bits set to zeros, for supporting mobility from/to a CSG cell.
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6.x.2.1 5GS to EPS Idle Mode Mobility


The proposed procedure is based on the existing steps in clause 4.11.1.2.1 of TS 23.502 [3] with the following differences:
Step 0a. 5GS is configured in a way that the existing CAG ID values are partitioned to reserve CAG IDs with leftmost five bits set to zeros, for supporting mobility from/to a CSG cell.
Step 0b. It is assumed that UE is configured with the allowed CAG lists for access to CAG and allowed CAG lists mapped from allowed CSG lists for access to CSG cells when the registered PLMN sends allowed CAG list during the registration procedure or UE configuration update procedure. 
Step 0c. UE’s allowed CSG list is updated while the UE is camping on 5GS. The CSG IDs as part of the updated allowed CSG list are mapped to CAG IDs based on the pre-configured CSG/CAG ID encoding information. Then, the UE’s allowed CAG List is updated via the existing mechanisms.
Step 1. 4G CSG cell broadcasts a CSG ID(s) over SIB1.
Step 2. Similar to step 2 of Figure 6.5.2-1, the UE reads the CSG ID and constructs a mapped CAG ID. Then, the UE checks the mapped CAG ID against the allowed CAG list.
Step 3. If the mapped CAG ID is part of the allowed CAG list, the UE follows the existing steps in clause 4.11.1.3 in TS 23.502 [3]. 
6.x.2.2 EPS to 5GS Idle Mode Mobility
A similar procedure defined for 5GS to EPS Idle Mode Mobility is followed for EPS to 5GS Idle Mode Mobility where CSG and CAG are interchanged in the procedure i.e., UE’s allowed CSG list is updated via the existing mechanisms and UE constructed mapped CSG ID from the CAG ID based on the pre-configured CSG/CAG ID encoding information.
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UE: converting between CSG and CSG ID based on CSG/CAG ID encoding information.
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