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1 Introduction

With the increase of the size of UE radio capabilities driven by additional bands supported, the size of the UE Radio Capabilities will significantly grow from Rel-15 onwards, an efficient approach to signal UE Radio Capability information is needed as described in the SID [1].
The work is expected to proceed as follows:

-
RAN2 to study mechanisms to optimise the UE Radio Capability signalling over the air while addressing the limitations of radio protocol interface:

-
[to be discussed with higher priority] using UE capability identity (in coordination with SA2) and 

-
using other means (e.g. compression, segmentation). 

-
RAN2 to study and define the interaction between the above mechanisms and the signaling of UE Radio Capability mechanism over the radio interface specified as of Rel-15

-
RAN3 to study in coordination with RAN2 and SA2 means to reduce the signaling over CN-RAN and RAN-RAN interfaces.

This paper aims to discuss segmentation of UE Radio Capability information as a possible means to address the limitations of radio protocol interface.
2 Discussion
Using UE capability identity is one of key idea to address the limitations of radio protocol interface. It requires preconfigured information in core network, such as a dictionary of mapping between UE capability ID and UE radio capability information. However, although it is not clear now how the network maintains the dictionary for UE capability ID, it is not realistic to always assume that UE capability ID for all the UEs with different modes are available in the dictionary or the network. Considering this situation, a fallback solution for the network to request the UE to report Capability ID as well as the related UE Radio capability should be always available.
As analysed in another contribution [2], our estimated theoretical maximum size of UE radio capabilities and even the estimated practical size of UE radio capabilities will exceed the size limitation of PDCP PDU. Hence, we propose to support segmentation of UE radio capabilities. The UE radio capability information exceeding the size limitation of PDCP PDU can be segmented and transmitted to eNB/gNB via multiple messages, then the segmented UE radio capability information should be recombined in eNB/gNB side, as illustrated in Figure 1. Based on our estimation [2], the practical size of UE radio capabilities is about seventy kilo-bytes for a UE supporting LTE, EN-DC and NR, which means 8~9 segments are sufficient, the complexity is acceptable for the UE and the network.
Proposal 1: Segmentation of UE radio capability information should be supported.
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Figure. 1 Procedure for segmentation of UE Radio Capability information
Based on the segmentation solution above, how to segment the UE radio capability information is the next step to be solved. Potentially, two ways can be imagined: 
1) the UE radio capability information is encoded as one message, which then is segmented into multiple parts, the eNB/gNB can only decode the complete message after recombining every part, rather than decoding each part of the message; 
2) the segmented UE radio capability information is encoded separately and carried by multiple messages, the eNB/gNB can decode every message including segmented UE radio capability information and can process it after it decodes successfully.
Proposal 2: The pros and cons of the two ways described above should be investigated further.
3 Conclusion and Proposals
In this contribution, the following observations and proposals are made:
Proposal 1: Segmentation of UE radio capability information should be supported.
Proposal 2: The pros and cons of the two ways described above should be investigated further.
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