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Abstract of the contribution: This contribution proposes updates to Sol#6 to address the ENs related to roaming aspect.  
1. Discussion
This paper tries to address the two ENs in sol#6.

Editor's note:
The roaming aspect and further needs of the UDM involvement is FFS.

It’s considered if we adopt the solution#4 for both roaming and non-roaming scenario, then serving AMF always gets UE CAG information from subscription data in UDM, regardless of roaming or not. 

For the UDM involvements, we consider the correlation between CAG cell and CSG cell is configured locally in AMF and no need of UDM involvement on the correlation. UDM provides CAG information for both non-roaming and roaming case for the allowed CAG information for the UE.

It is proposed to enhance the description on the roaming aspects and clarify the UDM involvement during the HO procedure.
Editor's note:
Whether there is UE impact is FFS.

Based on the description in TS 36.300 and TS 38.300, the UE reports the target cell information based on existing behaviour (e.g. clause 10.5.1.2 in TS 36.300 when moving form a CSG cell towards a CAG cell, or clause 9.3.2 when moving from a CAG cell towards a CSG cell). Then it’s up to the serving/source RAN node to determine what other actions related to handover are needed. gNB does not realize anything related to CSG handling and eNB does not realize anything related to CAG handling and handles the target cell as “normal” cell. Thus, we don’t consider any impact at the UE side. 
2. Proposal

It is proposed to accept the following changes to TR 23.700-45 sol#6 to address the ENs related to roaming aspect.
FIRST CHANGE

6.6
Solution #6: Management-based CAG cell and CSG cell mapping to support interworking
6.6.1
Introduction

This solution provides methods to support interworking procedure between CAG cell and CSG cell based on management-based CAG cell and CSG cell mapping i.e., locally configured correlation between CAG information and CSG information.

6.6.2
Functional Description
The solution is based on the existing mechanism of CAG for PNI-NPN as specified in TS 23.501 [2] with following enhancements:

-
The correlation between CAG information and CSG information (including corresponding Home eNB ID) can be configured locally in the AMF that the 5G NR Femto cell is connected to.

-
Below tables illustrate the configuration in AMF for correlation between Home eNB, CSG information and CAG information.

Table 6.6.2-1: 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 [10]

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


Table 6.6.2-1 provides the relation between Home eNB ID and CSG-ID which can be used by AMF to derive the needed CSG ID during the 5GS to EPS handover procedure. Table 6.6.2-1 provides also the relation between CSG-ID and CAG ID which can be used by the AMF to derive the needed CSG membership information together with Cell Access Mode information, during the 5GS to EPS handover procedure. After the AMF has derived the CSG ID of the target cell, the AMF set the CSG membership, if any of the allowed CAG-IDs in the UE's subscription data matches one of the CAG IDs that is correlated with the determined CSG ID.
-
AMF actions during the handover procedures:

-
During the HO 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 as described in table 6.6.2-1.

-
During the HO procedure from EPS to 5GS, the AMF performs normal HO procedure based on existing access control function.

In case of roaming, the needed actions are the same as the non-roaming case, assuming that serving AMF receives all the necessary CAG information from UDM even for roaming UEs.
During the inter-system HO procedures, the UDM is not involved during preparation phase as described in in clause 6.6.3. The serving AMF retrieves UE subscription data inform from UDM in the registration procedure after HO.

6.6.3
Procedures

6.6.3.1
HO procedure from 5GS to EPS

The procedure is based on clause 4.11.1.2.1 of TS 23.502 [3] as illustrated in figure 6.6.3.1-1 below.
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Figure 6.6.3.1-1: 5GS to EPS handover procedure

The following steps, referring to steps in clause 4.11.1.2.1 of TS 23.502 [3] as base, are enhanced for the CSG ID correlation handling in AMF.

3.
Based on the target ID (Home eNB ID), the AMF checks the correlation information between target Home eNB ID and the corresponding CSG ID as described in table 6.6.2-1 above and includes the derived CSG ID. The AMF further checks the allowed CAG IDs in the UE's subscription and its correlation to the target Home eNB's CSG ID and Cell Access Mode information and sets proper CSG membership indication as part of the Forward Relocation Request message towards MME. If the CSG ID is not correlated with any allowed CAG IDs of the UE, the AMF rejects the HO.

It's assumed that NG-RAN without enhancement can trigger the handover required as in step 1 for the UE towards the target CSG cell as normal cell as described in clause 9.3.2.2 of TS 38.300 [6].

6.6.3.2
HO procedure from EPS to 5GS

The procedure is based on clause 4.11.1.2.2 and TS 23.502 [3] as illustrated in figure 6.6.3.2-1 below.
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Figure 6.6.3.2-1: EPS to 5GS Handover procedure, preparation phase

Based on the following text in clause 5.30.3.4 of TS 23.501 [2]. The CAG access control can be enforced by AMF during Registration after the HO. No enforcement is needed.

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

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

NOTE:
The AMF may provide the Mobility Restriction information as part of the HO Request message if AMF has stored UE subscription information.

It's assumed that E-UTRAN without enhancement can trigger the handover required as in step 1 for the UE towards the target CAG cell as normal cell as described in clause 10.2 of TS 36.300 [7].

6.6.4
Impacts on services, entities, and interfaces

AMF:

-
Support correlation information configuration related to Home eNB ID, CSG ID and CAG information.

-
Support formulation of CSG related information towards MME during 5GS to EPS handover.


END OF CHANGES
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