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1 Introduction

In RAN#83, the New WI Proposal on optimizations on UE radio capability signalling has been approved [1].
	4.1
Objective of SI or Core part WI or Testing part WI

The work is expected to proceed as follows:

-
Specify the mechanism to optimize the UE Radio Capability signaling using UE capability identity (in coordination with SA2); [RAN2, RAN3];

-
Signalling enhancements to be specified for both E-UTRA and NR;

-
After initial discussion of UE capability identify, whether simple delta signalling for the UE capability identity is specified will be concluded as part of the work;

-
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 work encompasses both 5GS and EPS.  Work will be done in collaboration with SA WGs for the related system architectural aspects and CT WGs for the CN interfaces.


This paper aims to discuss segmentation of UE Capability further.
2 Discussion
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Figure. 1 Procedure for segmentation of UE Radio Capability information
The “hard” split RRC segmentation is recommended to be specified in the WI. The total UE radio capability information is encoded as one big RRC message, which then is segmented into multiple pieces at the bit level with some segment information added, e.g. (notLastSegment, lastSegment) or segment number. The detailed design of “hard” split RRC segmentation, i.e. the size of each segment, the number of segments, the necessity of segment number, should be studied.
In our view, the UE should try to encode each RRC segment up to maximum size of one PDCP SDUas much as possible, with the last segment containing the residual data, since the number of segments can be minimum in this way. This is beneficial for the processing complexity of the gNB, as well as the latency and reliability of the transmission.
Proposal 1: The UE encodes each RRC segment up to maximum size of one PDCP SDU as much as possible and the last segment contains the residual data. 
Although the segmentation solution allows the UE to split the radio capabilities into several segments, it would not be realistic to assume that the UE can encode a UE radio capability information message without a size limitation and build too many segments. According to the TR [2], the estimated theoretical maximum size of UE radio capabilities for NR or EN-DC (based on the maximum sizes in ASN.1) can approximate to 10000 kbytes. It means the maximum segment number would be around 1100 according to theoretical maximum size of UE radio capabilities for one RAT. It is apparently not possible to support this. If we considers the practical deployment, the total size of all RAT would be several tens of kbytes. Based on this, we can take 100K bytes as the safe size for the Rel-16 UEs, it means we needs to support at least 12 RRC segments. Besides, as analysed in the TR [3], for core network interfaces, the size for the RAN transparent container is limited to 50K bytes for GTP based S10 (between two MMEs) interface and N26 interface (between MME and AMF). However, the new function called UE Capability Management Function (UCMF) is introduced in SA2 according to the TR [3], which is used for storage of dictionary entries corresponding to UE Capability IDs. Thus, the UE Capability IDs instead of UE capabilities can be transmitted between two MMEs and between MME and AMF.
Proposal 2: The maximum size of the radio capabilities should be specified, e.g. maximum size of 100K bytes or maximum number of 12 segments can be supported as a baseline.
For some segment information added in each segment, there is no divergence in the information of (notLastSegment, lastSegment), but the necessity of segment number is not clear. Although the in-order delivery can be ensured by the PDCP layer, in the network side, the RRC layer needs to record the order (e.g. give a number) of each packet delivered by the PDCP layer by the network implementation. In this case, why not add the segment number in each segment and it is straightforward and easy for the network to assemble all segments. There seems no harm to add the segment number in each segment and the signalling overhead is not a big deal. Besides, it is safer and forward compatible in case of any changes or evolution in the further.
Proposal 3: Both (notLastSegment, lastSegment) and segment number are added in each segment.
3 Conclusion and Proposals
In this contribution, the detailed design of “hard” split RRC segmentation is discussed and the following proposals are made:
Proposal 1: UE encodes each RRC segment up to maximum size of one PDCP SDU as much as possible and the last segment contains the residual data. 
Proposal 2: The maximum size of the radio capabilities should be specified, e.g. maximum size of 100K bytes or maximum number of 12 segments can be supported as a baseline.
Proposal 3: Both (notLastSegment, lastSegment) and segment number are added in each segment.
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