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[bookmark: OLE_LINK39][bookmark: OLE_LINK38][bookmark: OLE_LINK37]Introduction
In the RACS_RAN work item approved at RAN#83 ([1]), an objective is identified for RAN2 to develop a mechanism for segmentation of the UE capability signalling:
-	RAN2 to specify the mechanism for the segmentation of UE Radio Capability signaling at RRC (for cases when the UE capability size exceeds the maximum PDCP SDU size).
The conclusion in [2] was that RAN2 should specify segmentation at RRC layer with a “hard split” approach, in which the encoded UE capability is split at the bit level (rather than segmenting into separate IEs).  This document addresses the subject of capability segmentation and proposes a direction for specification work.
[bookmark: OLE_LINK41][bookmark: OLE_LINK24][bookmark: OLE_LINK17][bookmark: OLE_LINK16]Discussion
During the study item phase, several companies expressed the view that the segmentation mechanism for PWS notifications can be reused.  This appears to be partly accurate: The segmentation fields can be reused, but the UE behaviour to generate the segmented message requires additional steps compared to the PWS case.
The segmentation for PWS notification is structured as follows (in NR, either the ETWS secondary notification or the CMAS notification):
    messageIdentifier                   BIT STRING (SIZE (16)),
    serialNumber                        BIT STRING (SIZE (16)),
    warningMessageSegmentType           ENUMERATED {notLastSegment, lastSegment},
    warningMessageSegmentNumber         INTEGER (0..63),
    warningMessageSegment               OCTET STRING,
    dataCodingScheme                    OCTET STRING (SIZE (1))                     OPTIONAL,   -- Cond Segment1

The messageIdentifier, serialNumber, and dataCodingScheme have no relation to the segmentation process as such; the other fields can be reused for the UE capability.  Because of the agreement to have “hard split” bitwise segmentation, a BIT STRING may be more suitable for the segment field than an OCTET STRING.
Proposal 1: The segmented UE capability is encoded as a segment type (equiv. warningMessageSegmentType), a segment number, and a BIT STRING containing the segment.
In the PWS setting, the warning message arrives as an octet string from upper layers, and the UE merely needs to segment it.  For the UE capability, however, the RRC layer needs to perform ASN.1 encoding of the capability structure before segmentation, then pack the resulting segment into an RRC message for transmission, as shown in Figure 1.


[bookmark: _Ref4141730]Figure 1: RRC processing with double ASN.1 encoding
Proposal 2: The UE performs ASN.1 encoding of the UE capability structure, then segments the result according to the maximum PDCP PDU size (after allowing for the size of additional fields, headers, etc.).
This process raises the question of exactly what is meant by “the UE capability structure”; it could be an entire UECapabilityInformation message, the complete UE-CapabilityRAT-ContainerList IE, or the individual per-RAT container.
We suggest that segmenting the individual RAT containers is not a good approach, since it would require multiple sets of segments to be transmitted in the uplink and increase the complexity of the signalling (there would be a need to indicate which container each segment belongs to, and the receiver would have to accumulate segments independently for potentially several containers at once).  The simplest approach seems to be to encode and segment the UE-CapabilityRAT-ContainerList.
Proposal 3: The structure to be encoded and segmented is the UE-CapabilityRAT-ContainerList (in both NR and LTE). 
Clearly, the UE needs to know if the network can support the segmentation mechanism.  Thus we suggest that an indication should be included in the capability enquiry of whether segmentation is allowed.
Proposal 4: Add a flag to the UECapabilityEnquiry message indicating if segmentation is allowed in the response.
It remains to be considered if the segmented capability should be a new RRC message (UECapabilityInformationSegment or similar) or an extension of the UECapabilityInformation message.  The latter would appear to have less specification impact, but changes the processing model of the existing message since multiple UECapabilityInformation messages could be received for one UECapabilityEnquiry.
Proposal 5: Discuss whether to structure the segmented capability as a new message or an extension to the UECapabilityInformation message.
Conclusion
This document promulgated the following proposals:
Proposal 1: The segmented UE capability is encoded as a segment type (equiv. warningMessageSegmentType), a segment number, and a BIT STRING containing the segment.
Proposal 2: The UE performs ASN.1 encoding of the UE capability structure, then segments the result according to the maximum PDCP PDU size (after allowing for the size of additional fields, headers, etc.).
Proposal 3: The structure to be encoded and segmented is the UE-CapabilityRAT-ContainerList (in both NR and LTE). 
Proposal 4: Add a flag to the UECapabilityEnquiry message indicating if segmentation is allowed in the response.
Proposal 5: Discuss whether to structure the segmented capability as a new message or an extension to the UECapabilityInformation message.
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