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1.  Introduction

At RAN2#107, RAN2 sent LS R2-1911533 asking SA2 and CT1 to complete the normative work on subscription-based access restriction, policy and charging functionalities for NR accessing through unlicensed bands (NR-U). 
At CT#120, CT1 agreed CR 6390 to TS 24.299 (C1-196806) which added access types “3GPP-NR-U-FDD” and “3GPP-NR-U-TDD” in the P-Access-Network-Info header and Cellular-Network-Info header fields, taking care of the IMS aspects. 

At SA2#135, SA2 agreed CR 3547 to TS 23.401 (S2-1910667) which enables subscription-based access restriction and data volume reporting for NR-U used as secondary RAT in EPS, and CR 1847 to TS 23.501 (S2-1910729), which enables access restriction for primary and secondary RAT in 5GS (including, but not limited to, NR-U). A third CR (CR 1845 to TS 23.501) adding a general description of NR-U in 5GS and enabling data volume reporting for NR-U in 5GS was postponed during email agreement but is being resubmitted at SA2#136.

The purpose of the present document is to analyze the CT impacts of the SA2 agreements for 5GS.

2.  Gap analysis
2.1 NR-U used as primary RAT

Support for subscription-based access restriction: 

During SA2#135, it became apparent that the mechanism for access restriction in 5GS is not well specified, not only for NR-U but also for NR, E-UTRA and NB-IoT, since neither TS 23.501 nor TS 23.008 contain text on access restriction in 5GS similar to what is specified for EPS and GPRS in TS 23.221 subclause 6.3.5a, i.e.:

The HSS/HLR shall provide the MSC/MSC server/VLR, SGSN and MME with the following information about the subscriber's GERAN and UTRAN access restriction set by the operator determined e.g. by subscription scenario and roaming scenario, as specified in TS 23.008 [24]:

-
GERAN not allowed.

-
UTRAN not allowed.

In addition, the HSS/HLR shall provide SGSN and MME with the following information about the subscriber's E-UTRAN access restriction set by the operator determined e.g. by subscription scenario and roaming scenario, as specified in TS 23.008 [24]:

-
WB-E-UTRAN not allowed.

-
NB-IoT not allowed.

As a result, SA2 agreed CR 1847 to TS 23.501 (S2-1910729) which adds the following text in TS 23.501 subclause 5.3.4.1.1:
The UDM shall provide to the AMF the following information about the subscriber's NR or E-UTRA access restriction set by the operator determined e.g. by subscription scenario and roaming scenario:

-    For NR: 

-
NR not allowed as primary access. 

-   (…) 

-
NR in unlicensed bands not allowed as primary access.

-
(…)
-
For E-UTRA:

-    E-UTRA not allowed as primary access. 

-   (…) 

-
NB-IoT not allowed as primary access. 

In order to enforce all primary access restrictions, the related access has to be deployed in different Tracking Area Codes and the subscriber shall not be allowed to access the network in TAs using the particular access. 

This text will need to be reflected in TS 23.008. Additionally:

· The UDM will need to inform the AMF of primary RAT access restriction(s) for the UE, if any

· The NG-RAN will need to notify the AMF of the primary access type used by the UE in all N2 messages

· The AMF will need to reject the UE in case the UE is not allowed to use that primary access. Since per S2-1910729, “In order to enforce all primary access restrictions, the related access has to be deployed in different Tracking Area Codes and the subscriber shall not be allowed to access the network in TAs using the particular access”, existing 5GMM cause #12 "tracking area not allowed" can be used for the rejection.
· The AMF will need to signal the primary access type used by the UE to the SMF during PDU session establishment or PDU session modification procedure

· The AMF will need to signal primary RAT restriction(s) for the UE, if any, to the NG-RAN in the Handover Restriction List

· The SMF will need to signal the primary access type to the PCF during SM Policy Association Establishment or SM Policy Association Modification procedure 

2.2 NR-U used as secondary RAT

Support for subscription based access restriction: 

CR 1847 to TS 23.501 (S2-1910729) agreed at SA2#135 (already mentioned in section 2.1) also covers access restriction for secondary RAT, not only for NR-U but also for NR and E-UTRA, by adding the following text to TS 23.501 subclause 5.3.4.1.1:

The UDM shall provide to the AMF the following information about the subscriber's NR or E-UTRA access restriction set by the operator determined e.g. by subscription scenario and roaming scenario:

-    For NR: 

-
(…) 

-    NR not allowed as secondary access. 

-
(…)
-
NR in unlicensed bands not allowed as secondary access.

-
For E-UTRA:

-    (…) 

-    E-UTRA not allowed as secondary access. 

-
(…) 

(…) 

With all secondary access restrictions, the subscriber shall not be allowed to use this access as secondary access.
This text will need to be reflected in TS 23.008. Additionally:

· The UDM will need to inform the AMF of secondary RAT access restriction(s) for the UE, if any

· The AMF will need to signal secondary RAT restriction(s) for the UE, if any, to the NG-RAN in the Handover Restriction List

Support for charging and volume based reporting: 

The 5GS already supports charging and volume based reporting since Rel-15. The corresponding procedures will need to be extended to support charging and volume based reporting for NR-U.

3.  Summary of impacts

	Functional area
	Item
	Responsible CT WG
	Potentially affected specification
	Comments
	Corresponding tdoc #

	Access restriction (for both primary and secondary RAT)
	Addition of RAT-specific access restrictions in 5GS
	CT4
	TS 23.008 
	Need new subclause for “Access Restriction Data” under clause 2.25 (similar to subclause 2.4.18) 
	C4-195120

	
	Addition of RAT-specific access restrictions in 5GS to subscription data
	CT4
	TS 29.504
	Not impacted: refers to TS 29.505 for the contents of SubscriptionData
	

	
	Addition of RAT-specific access restrictions in 5GS to subscription data
	CT4
	TS 29.505
	Not impacted: refers to TS 29.503 for the contents of AccessAndMobility SubscriptionData within SubscriptionData 
	

	
	Signalling of RAT-specific access restrictions by the UDM to the AMF
	CT4
	TS 29.503
	AccessAndMobilitySubscriptionData contains data type “ratRestrictions = array(RatType)”, with RatType defined in TS 29.571.
RatType defined in TS 29.571 does not distinguish between primary and secondary RAT. 

To ensure backwards compatibility, need to add a new attribute in AccessAndMobilitySubscriptionData for  “secondaryRatRestrictions”.

	C4-195122

	
	Signalling of RAT-specific access restrictions by the UDM to the AMF
	CT4
	TS 29.571
	Need to add the following code points in RatType (subclause 5.4.3.2): NR_U, EUTRA_U
	C4-195121

	
	Signalling of secondary RAT restriction by the AMF to the NG-RAN in the Handover Restriction List
	CT4
	TS 29.518
	TS 29.518 includes data type restrictedRatList = array(RatType) in ueContext
To ensure backwards compatibility, need to add a new attributes for  “restrictedSecondaryRatList”.
	C4-195123

	Access restriction (for primary RAT)
	Signalling of primary access type by the AMF to the SMF during PDU session establishment or PDU session modification
	CT4
	TS 29.502
	TS 29.502 uses data type RatType in several data structures to signal the RAT type used by the UE, so extending TS 29.571 is sufficient
	

	
	Signalling of primary access type by the SMF to the PCF during SM Policy Association Establishment or SM Policy Association Modification procedure
	CT3
	TS 29.512
	TS 29.512 uses data type RatType in several data structures to signal the RAT type, so extending TS 29.571 is sufficient
	

	
	Rejection by AMF in case UE is not allowed to use primary RAT
	CT1
	TS 24.501
	Existing 5GMM cause #12 "tracking area not allowed" can be used, so no update to TS 24.501 is needed.
	

	Charging and data volume reporting
	Addition of NR-U RAT type
	CT4
	TS 29.502
	TS 29.502 uses data types SecondaryRatUsageReport and SecondaryRATUsageInfo defined in TS 29.571. Both data types use data type RatType. So updating data type RatType in TS 29.571 is sufficient.
	


