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Abstract of the contribution: This objective of this contribution is to correct and complete the solution 6.

1. Introduction
This contribution proposes changes to complete the solution 6 which is incomplete and not correct.
2. Discussion
Assumption and facts:
1. UDM stores allowed CAG list of a UE in CAG information list. This allowed CAG list consists of CAG ID of PNI-NPN to which the UE has subscribed. Please see Annex below.
2. It is assumed that a 5G Femto cell is implemented as a CAG Cell. Hence, CAG IDs corresponding to the user subscribed 5G Femto cell will be in the allowed CAG list. Please see solutions of TR 23.700-45 for KI#2.
3. 4G closed Femto cell is maintained separately in HSS and will be not part of allowe CAG list in the CAG information list. Please see Annex below.
4. UDM provides allowed CAG list to the AMF during the registration procedure or subscription update procedure. Please see 4.2.2.2.2	General Registration TS 23.502.

According assumption and facts, allowed CAG list received at the AMF from the UDM consists of subscribed PNI-NPN CAG IDs and CAG IDs corresponding to subscribed 5G Femto Cell. It is not consisting of mapped CAG ID of the subscribed CAG ID. As UDM never performs mapping of CSG ID to CAG ID nor this solution proposes to map CSG ID to CAG ID. So this is not clear how the Allowed CAG list at the AMF contains CAG ID corresponding to the mapped subscribed CSG ID.
Lets take an example of the existing solution.
1. A UE has no subscribed PNI-NPN. One 5G Femto cell subscription lets say CAG 1. The UE allowed CAG list at the UDM will be CAG 1.
2. The UE has a subscription for a CSG cell A which is assigned CSG identity CSG 2. HeNB Identity corresponding to CSG Cell A is HeNB A.
3. According to the proposed solution AMF will have following mapping.
	Attribute name
	Data type

	Global Home eNB ID
	HeNB A

	CSG-ID
	CSG 2

	Cell Access Mode
	Closed

	CorrespondingCAGlist
	CAG 3



4. A UE camps on CAG 1 and performs registration procedure. According registration procedure and existing assunption, when the UE is registered as per subclause  of TS 23.502, the UDM will provide Allowed CAG List consisting of CAG 1 only.
5. NG RAN initiates handover to CSG cell A and provides HeNB of CSG Cell A. The AMF maps this HeNB to CSG 2. CAG  3 is derivced from CSG 2 as per the mapping table in defined in the solution. 
6. in step 3 of 6.6.2 the AMF will check CAG 3 in the allowed CAG list which consists of CAG 1 only. Therefore, the AMF will reject the handover request message and the HO procedure will fail.

From Solution 6 in TR 23.700-45
[bookmark: _Toc165028113]6.6.2	Functional Description
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.
[bookmark: _Toc165028115]6.6.3.1	HO procedure from 5GS to EPS

In step 
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.


3. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-45.
4. Annex.
3GPP TS 23.502.
[bookmark: _Toc131528442]5.2.3.3	Nudm_SubscriberDataManagement (SDM) Service
Table 5.2.3.3.1-1: UE Subscription data types
	Subscription data type
	Field
	Description

	Access and Mobility Subscription data (data needed for UE
	GPSI List
	List of the GPSI (Generic Public Subscription Identifier) used both inside and outside of the 3GPP system to address a 3GPP subscription (see NOTE 9).

	
	Service Area Restriction
	Indicates Allowed Areas in which the UE is permitted to initiate communication with the network and Non-allowed areas in which the UE and the network are not allowed to initiate Service Request or SM signalling to obtain user services.

	
	Core Network type restriction
	Defines whether UE is allowed to connect to 5GC and/or EPC for this PLMN.

	
	CAG information
	The CAG information includes Allowed CAG list and, optionally an indication whether the UE is only allowed to access 5GS via CAG cells as defined in clause 5.30.3 of TS 23.501 [2]. Optionally, time duration restriction and/or location restriction information indicating when and/or where the UE can access the CAG cells. Each entry in the Allowed CAG list may also be associated with validity conditions.

	
	CAG information Subscription Change Indication
	When present, indicates to the serving AMF that the CAG information in the subscription data changed and the UE must be updated.



3GPP TS 23.401
[bookmark: _Toc19172051][bookmark: _Toc27844344][bookmark: _Toc36134502][bookmark: _Toc45176186][bookmark: _Toc51762216][bookmark: _Toc51762701][bookmark: _Toc51763184][bookmark: _Toc75348682]5.7.1	HSS
IMSI is the prime key to the data stored in the HSS. The data held in the HSS is defined in Table 5.7.1-1 here below.
The table below is applicable to E‑UTRAN in stand-alone operation only.
Table 5.7.1-1: HSS data
	Field
	Description

	IMSI
	IMSI is the main reference key.

	MSISDN
	The basic MSISDN of the UE (Presence of MSISDN is optional).

	IMEI / IMEISV
	International Mobile Equipment Identity - Software Version Number

	External Identifier List
	External Identifier(s) used in the external network(s) to refer to the subscription. See TS 23.682 [74] for more information.

	CSG Subscription Data
	The CSG Subscription Data is a list of CSG IDs per PLMN and for each CSG ID optionally an associated expiration date which indicates the point in time when the subscription to the CSG ID expires; an absent expiration date indicates unlimited subscription.
For a CSG ID that can be used to access specific PDNs via Local IP Access, the CSG ID entry includes the corresponding APN(s).




[bookmark: _Toc165028111]6.6	Solution #6: Management-based CAG cell and CSG cell mapping to support interworking
[bookmark: _Toc165028112]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 and UDM+HSS
	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
	[bookmark: MCCTEMPBM_00000026]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. This table is also used by UDM+HSS to map subscribed CSG Identity to CAG ID and provide this mapped CAG ID as allowed CAG list in CAG information to the AMF. 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.
Editor's note:	The roaming aspect and further needs of the UDM involvement is FFS.
[bookmark: _Toc165028114]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.


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].
[bookmark: _Toc165028116]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.


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].
[bookmark: _Toc165028117]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.
Editor's note:	Whether there is UE impact is FFS.
UDM:
Support correlation information configuration related to Home eNB ID, CSG ID and CAG information.
Populate CAG IDs corresponding to the subscribed CSG ID into CAG information list.
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