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Proposal
It is proposed to make the following revision marked marked additions to TR 23.743 v0.3.0.
They describe a basic solution that allows efficient signaling using the RAN to map between the ‘pointer’ and the Full UE Radio Access capabilities, and, which describes the backward compatibility mechanisms across NG-RAN and EPS.
************* start of changes ****************
6.X
Solution #X: RAN mapping of ‘Capability Pointer’ to Full UE capability with Backward Compatibility
6.X.1
Introduction

This is a Release 16 study. Hence the interaction with Rel 15 NG-RAN/AMF and pre-Rel 16 E-UTRAN/MME needs to be considered.

In this proposal, backward compatibility solutions are based on mechanisms developed as part of the rSRVCC from GERAN to E-UTRAN work, and the Rel 15 CR that allows the MME to assist with handover from UTRAN to E-UTRAN (CR 3423r5 to TS 23.401 in S2-185770).
In this solution, the UE supplies the network with a “fallback UE radio capability” IE as well as a “Capability Pointer”. The “fallback UE radio capability” can be used by Rel 16 CN nodes when communicating with pre-Rel 16 RAN nodes. The use of a “fallback UE radio capability” avoids pre-Rel 16 RAN nodes needing to retrieve a “full” UE Radio Access Capability over the radio interface. 
The UE ensures that the “fallback UE radio capability” is sufficiently small to be carried by the legacy interfaces (e.g. is less than 2500 bytes). The mechanism by which the UE selects which capabilities to include in the “fallback UE radio capability” is left to the UE implementation.
This solution uses a RAN cache to map between the “Capability Pointer” (which could be e.g. the “TAC+config-ID”) and the Full UE Radio Access Capability. 
The UE is pre-configured (or Over The Air updated) with one, or more likely, a set of “Capability Pointers”. The different “Capability Pointers” could be used to correspond to when e.g. 2G or 3G or MBMS is enabled/disabled.
6.X.2
Functional Description


1) At N2 and S1 (interface) Setup, the RAN and MME/AMF exchange information on whether they support the “new R16 mechanism”.
2) NOTE: Knowledge of the MME/AMF support level is useful in the RAN node when the RAN node is connected to a mix of supporting and non-supporting MMEs or AMFs.
3) Using the existing Release 8 EPS/Release 15 5GC Attach/Registration procedures, the Updated UE provides the Updated MME/AMF with the “Capability Pointer” and a “fall back” UE Radio Access capability (rather than the Full UE Radio Access Capability). 
4) NOTE: If the UE is in very poor coverage at Attach time, a “reduced size” fall back capability could be provided, and the UE waits until it moves into normal coverage to provide the regular “fall back capability”.
5) The Updated RAN performs the mapping between “Capability Pointer” and the Full UE Radio Access Capability. 

How the Updated RAN node gets the information to do this mapping is independent of this proposal (e.g. via RAN O&M; the UE; new N2/S1 UE-non-associated procedure; enquiry to EIR; etc), although if it is obtained from the UE, some extra signalling will be used to differentiate the Full Capability from the Fallback Capability.)
6) In the Service Request (and other UE-specific N2/S1 connection establishment) procedures, the Updated MME/AMF provides an Updated RAN node with only the e.g. “Capability Pointer” and NOT the Full (or “fall back”) UE Radio Access Capability.
7) In the S1/N2 handover procedures, Updated RAN nodes only send the e.g. “Capability Pointer”. 

- If the Updated target MME/AMF knows (from step 2) that the target RAN node is not updated, then the MME/AMF adds the “fall back” UE Radio Access capability.

- if the target MME/AMF and target RAN node are both not updated (and the MME does not support R15 CR 3423r5 to TS 23.401), then the target RAN node can obtain the UE Radio Access Capability from the UE (as in the case of rSRVCC from GERAN to E-UTRAN).
8) At X2/Xn (interface) Setup, the RAN nodes exchange information as to whether they support the “new R16 mechanism”. 

At X2/Xn handover; secondary node addition for dual connectivity; and RRC Resume the ‘source’ RAN node uses this ‘support’ information to determine whether to only send the “Capability Pointer”, or, to send the Full UE Radio Access Capability.
NOTE:
The exact details of X2/Xn handover and secondary node addition are for RAN WGs. 
9) Path Switch signalling with the MME/AMF following X2/Xn handover from a legacy RAN node to an Updated RAN node allows the MME/AMF to send the “Capability Pointer” to the Updated RAN node for use in its subsequent procedures.
6.X.3
Procedures


These can be readily derived from the previous section.
6.X.4
Impacts on existing entities and interfaces

Editor's note:
This clause describes impacts to existing entities and interfaces.

6.X.5
Evaluation

Editor's note:
This clause provides an evaluation of the solution.

************* end of changes ****************
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