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1 Introduction

In RAN2#105bis meeting, the followings agreements were reached for segmentation [1].

Agreements

1
The segmentation mechanism should be defined in ASN.1 in a generic manner so that it could in principle be applied in future to any uplink and downlink RRC message.

2
RAN2 will decides explicitly which RRC messages may be segmented. 

2a
Within this WI, segmentation of UE capability information message will be specified. 

3
A transmitter (UE or NW) may only use segmentation if it knows that the receiver (NR or UE) comprehends it.

3a
The network indicates in the UECapabilityEnquiry message whether the UE may apply RRC segmentation to its UECapabilityInformation

4
The transmitting entity (UE or NW) uses segmentation only if the unsegmented message exceeds the size limit of PDCP

This paper aims to discuss the remaining issues on signalling of supporting segmentation of UE capability.
2 Discussion
2.1 UE capability report of supporting segmentation 

Based on the agreement “The network indicates in the UECapabilityEnquiry message whether the UE may apply RRC segmentation to its UECapabilityInformation”, we further discuss whether the UE needs to report the UE capability of supporting segmentation. In the following, we discuss two options of the signalling interaction between the network and the UE.
Option 1
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Figure. 1 Signalling report of supporting segmentation of UE capability. Option 1
Step 1: after the UE setup the RRC connection to the gNB/eNB, and before the UE capability enquiry procedure, the UE report the capability of supporting segmentation to the gNB/eNB, e.g. included in the msg5.

Step 2: if the UE supports segmentation and the gNB/eNB supports the segmentation as well, the gNB/eNB indicates the capability of supporting segmentation to the UE, e.g. included in the UECapabilityEnquiry message. If either the UE or the gNB/eNB doesn’t support segmentation, the UE won’t use the segmentation solution.
Step 3: if both the UE and the gNB support segmentation, the UE can report segmented UE capability.

Option 2
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Figure. 2 Signalling report of supporting segmentation of UE capability. Option 2
Step 1: if the gNB/eNB supports the segmentation, the gNB/eNB indicates the capability of supporting segmentation to the UE, e.g. included in the UECapabilityEnquiry message.
Step 2: if the gNB/eNB supports segmentation and the UE supports the segmentation as well, the UE can report segmented UE capability and the gNB/eNB can decode the segments. If either the UE or the gNB/eNB doesn’t support segmentation, the UE won’t use the segmentation solution and the gNB/eNB can understand the UE capability without the segmentation.
At first thought, it seems natural that UE should report the capability of supporting segmentation in the beginning. However, after further analysis, Option 2 can also work well since the UE uses the segmentation only when the gNB/eNB and UE support the segmentation. The gNB/eNB in any case needs to be ready to process an UL message not segmented even in the case the UE supports the segmentation feature, as there could be the case where the overall size of the UE radio capability is small enough to actually not require any segmentation. In conclusion, the gNB/eNB does not need to care about the UE capability of segmentation when sends the indication of segmentation to UE, the UE without segmentation capability can just ignore this indication. Hence, Option 2 is slightly preferred.
Proposal 1: RAN2 to decide whether UE should report the capability of supporting segmentation to the gNB/eNB before the gNB/eNB sends the UECapabilityEnquiry message.
2.2 The indication of segment number 

If both the network and the UE support segmentation, the UE can report the segmented radio capabilities. 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 network implementation. In this case, why not add the segment number in each segment, so that it is straightforward and easy for the network to assemble all segments. The signalling overhead is not a big deal and the functions of different layers are decoupled in this way. Besides, it is safer and forward compatible in case of any changes or evolution in the future.
Proposal 2: Both (notLastSegment, lastSegment) and segment number are added in each segment.
3 Conclusion and Proposals
In this contribution, the signalling of supporting segmentation of UE capability is discussed and the following proposals are made:
Proposal 1: RAN2 to decide whether UE should report the capability of supporting segmentation to the gNB/eNB before the gNB/eNB sends the UECapabilityEnquiry message.
Proposal 2: Both (notLastSegment, lastSegment) and segment number are added in each segment.
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