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Information
1.
Introduction

At SA2#131, SA2 concluded the Rel-16 Study Item on Radio Capabilities Signalling Optimisation (FS_RACS) and agreed a Rel-16 Work Item on RACS in S2-1902545. The WID was approved at SA#83 in SP-190180.

There needs to be a Rel-16 CT Work Item to develop the stage 3 for the normative requirements to be agreed by SA2 as part of this RACS Work Item.

The purpose of this contribution is to present an analysis of the expected CT impacts of RACS, in order to scope out the CT work and help plan the work ahead in CT WGs.
2.
Discussion
As per the RACS WID agreed by SA2, the scope of the normative stage 2 work for RACS in Rel-16 includes the following:
· Define optimizations of system procedures in 5GS and in EPS for the transfer of UE Radio Capabilities related information using UE Capability IDs:
· between the UE and the CN (over Uu)
· between the CN and and the RAN (impacting N2/S1 interfaces)
· within RAN in e.g. the handover procedures (impacting Xn/X2/S1/N2 interfaces)
· within the CN

· Define interworking between nodes that support the RACS feature and those that does not support the RACS feature

The key issues considered by SA2 during the FS_RACS Study Item, the solutions discussed by SA2 for these key issues and the principles agreed by SA2 for each key issue at the conclusion of the study, are captured in 3GPP TR 23.743. The following table contains a list of these key issues and agreed principles, with their expected CT impacts.

	Key Issue #
	Title
	SA2-agreed principles
	Expected CT impacts

	1
	How are the UE Radio Capabilities identified?
	- The UE Capability ID is a short pointer which uniquely identifies a set of UE Radio Capabilities
- The UE Capability ID is either:

· A manufacturer-specific UE Capability ID assigned by the UE manufacturer and accompanied by UE manufacturer information (e.g. TAC field in PEI).

· A PLMN-specific UE Capability ID assigned by the serving core network.  

· The network may assigned multiple UE Capability IDs for the UE corresponding to different sets of UE Radio Capabilites received by the PLMN at different times. In this case each UE Capability ID is applicable to the serving PLMN and to the corresponding set of UE Radio Capabilities

· The network indicates to the UE whether a UE Capability ID is valid in equivalent PLMNs

· The type of UE Capability ID (manufacturer-specific or PLMN-specific) needs to be signalled along with the UE Capability ID

· The UE shall be able to store at least 16 PLMN-specific UE Capability IDs

- If a UE capability ID is assigned by a PLMN when a UE radio capability filter in RRC is used, then the UE capability ID is related to the Radio Capability Filter that was used
- The network or the Manufacturer shall be able to change the UE Capability ID associated with a device
- At any given instance the UE has only one UE capability ID that is indicated to the network
- The mapping between a UE Capability ID and a set of UE Radio Capabilities, once set, does not change

- UE Capability ID with delta set of capabilities is recommended to be supported in normative work
	- CT1 impacts: 
· Provisioning and update of manufacturer-specific UE Capability ID at the UE (via e.g. AT command / MO)
- Possible CT1 impacts (IF SA2 decides that assignment of UE Capability ID is done at NAS, see (1)):

· storage of at least 16 PLMN-specific UE Capability IDs with associated PLMN ID and associated mapping to set of UE Radio Capabilities in nv memory

- CT4 impacts: 
· definition of UE Capability ID format in TS 23.003
· signalling of UE Capability ID, associated UE Capability ID type (manufacturer-specific or PLMN-specific) and associated Radio Capabilit Filter, if applicable, within the core network

	2
	Where are the UE Radio Capabilities stored?
	- The UE Capability IDs (both manufacturer-specific and PLMN-specific) and the corresponding UE Radio Capabilities are stored in a new network function called UE Capability Management Function (UCMF)

- Provisioning of manufacturer-specific UE Capability IDs in the UCMF is performed from an AF that interacts with the UCMF either directly or via the NEF (or via Network Management)

- PLMN-specific UE Capability ID values are assigned by the UCMF
- The service interface exposed by the UCMF shall be specified. Its known consumers are AF, NEF and AMF. The AMF can be updated with new dictionary entries using either the Subscribe/Notify or Request/Response model
- The serving AMF stores the UE Capability ID in the UE context if received and provides the capability ID to NG-RAN via N2 message, e.g. INITIAL CONTEXT SETUP REQUEST
	- CT3 impacts:

· Specification of APIs to enable provisioning of manufacturer-specific UE Capability IDs from an AF to the UCMF directly or via the NEF/SCEF
- CT4 impacts:

· Specification of the service-based interface to the UCMF (known consumers: AF, NEF, AMF)
· Specification of the interface between the UCMF and the MME

· Assignment of PLMN-specific UE Capability IDs by the UCMF

· Storage of UE Capability IDs, UE Capability ID types, associated UE Radio Capabilities and Radio Capability Filter, if applicable, in the UCMF

· Storage of UE Capability ID by the AMF in the UE’s context if received

· Storage of UE Capability ID by the MME in the UE’s context if received



	3
	How are the UE Radio Capabilities managed?
	- RACS procedures apply in 5GS and EPS
- Whether a PLMN-specific UE Capability ID is assigned at NAS or RRC will be decided in normative phase (1)
- The UE signals that it supports RACS in NAS layer

- For UEs that support the RACS feature, for UEs that are already assigned with an applicable UE Capability ID, it is mandatory to signal the UE Capability ID in Initial Registration
· If both PLMN-specific and manufacturer-specific UE Capability IDs are available, the UE shall signal the PLMN-specific UE Capability ID
- The UE indicates the UE capability ID via NAS

- The UE deletes the PLMN-specific UE Capability ID(s) for the related PLMN on receiving an indication from the network. Other conditions will be specified as part of stage-3 work.
	- CT1 impacts:
· Extend N1 and S1 NAS signalling to signal UE support for RACS

· Extend N1 NAS signalling to signal UE Capability ID and associated UE Capability type in Registration Request

· Extend S1 NAS signalling to signal UE Capability ID and associated UE Capability type in Attach Request and TAU Request message
· Specify handling of Radio Capabilities change at the UE

- Possible CT1 impacts (IF SA2 decides the PLMN-specific UE Capability ID assignment is done at NAS, see (1)):

· Extend N1 and S1 NAS signalling to enable assignment of PLMN-specific UE Capability ID by the network to the UE, with an indication of whether the PLMN-specific ID is also valid in equivalent PLMNs
· Extend NAS signalling to enable the network to trigger the UE to delete PLMN-specific UE Capability ID(s)

· Specify other conditions for deletion of stored PLMN-specific UE Capability IDs at the UE (USIM removal, etc)



3.
Conclusion
As can be seen from the analysis in the previous section, the principles agreed by SA2 to address the key issues identified during the FS_RACS Study Item will result in normative stage 2 requirements that will have impacts in CT1, CT3 and CT4, and will thus require a stage 3 CT Work Item. Since CT4 is the most impacted, with the need to create a new network function (UCMF) and to specify the associated interfaces, it is proposed to have the CT work led by CT4.
A corresponding CT WID is provided in C3-191019.

