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1
Introduction
The work item on NR/E-UTRA aspects of optimisations on UE radio capability signalling addresses concerns with the size of UE radio capability signalling in both E-UTRA and NR, by providing support for the use of a UE Radio Capability ID that can replace the full UE capability in over-the-air and network signalling, and also by providing a segmentation mechanism for cases where the full capability needs to be sent over the air in RRC signalling.
2
Description
2.1 Capability ID
The SA2 work item ([1], summarised in [16]) specified system optimisations for the 5GS (documented in TS 23.501) and for the EPS (documented in TS 23.401), that apply to both NR and E-UTRA, but not NB-IoT, consisting of using UE Radio Capability IDs as an alternative to signalling the UE Radio Capabilities container in system procedures:
· between the UE and the CN (over Uu)

· between the CN and the RAN (impacting N2/S1 interfaces)

· within the RAN in e.g. the handover procedures (impacting Xn/X2/S1/N2 interfaces)

· within the CN.
RAN2 and RAN3 WGs specified the related functions on RAN interfaces and CT WGs specified the related CN interfaces.
The UE Radio Capability ID format is specified in upper layers and transferred from the UE to the MME/AMF in NAS signalling; it can be included as part of the UE context maintained in the eNB/gNB and transferred between RAN nodes at handover.  The handling of the UE capability ID is introduced to TS 38.410 in [7], to TS 36.413 in [8], to TS 36.423 in [9], to TS 38.413 in [10], to TS 38.423 in [11], and to TS 37.340 in [17].
2.2 UE Capability Segmentation
Segmentation is performed in the RRC protocol layer, with a separate RRC PDU for each segment.  The UE encodes the capability information message, then divides the encoded message into segments such that the size of each segment does not exceed the maximum size of a PDCP SDU (8188 octets in E-UTRA, 9000 octets in NR); each segment is carried as a separate RRC message of type ULDedicatedMessageSegment, and the RAN node (eNB or gNB) receives the segments and reassembles them to reconstruct the original capability information message.

Segmentation is applied only in case the size of the encoded capability information message exceeds the maximum size of a PDCP SDU.  The signalling formats support up to 16 segments for a single capability information message.
The network, when it requests the UE capability, controls whether segmentation is allowed in the response message.

The segmentation procedures and message formats were introduced to TS 36.331 in [12], and to TS 38.331 in [13].
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