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1 Introduction

This contribution analyses RRC signalling size restriction in conditional handover procedure as there may be multiple candidate target cells.
2 Discussion
In Release 15, it is agreed that the maximum overall RRC configuration size that the UE is required to store is 45Kbytes [1]. The network should respect UE capability to avoid to beyond this restriction.
RAN2 has agreed to introduce conditional handover to improve mobility performance. The following figure illustrates the detailed procedure, which includes three candidate target cells.
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Fig.1 Conditional HO 
After the source gNB sends the conditional handover command of these three candidate cells to the UE, the UE has at least four sets of cell configurations, i.e. source cell configuration and three candidate cell configurations. Before UE triggers handover, the UE still maintains RRC connection with the source PCell. The UE may receive legacy handover command. Under this situation, there are five sets of cell configurations in the UE illustrated in the following figure 2. 
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Fig.2 Total RRC configuration 
Since UE supports the maximum overall RRC configuration size of 45k Bytes, the source PCell needs to ensure that the total RRC configuration size for the UE is less than 45k Bytes. During the current conditional handover preparation procedure, the source gNB just sends source cell configuration to the candidate target gNB. The candidate target gNB can not know how many candidate cells would be configured for the UE. When the candidate target gNB configure radio resources for the UE, it cannot know the exact upper boundary of its cell configuration for the UE. The candidate target gNB may configure radio parameters with larger RRC size than the source gNB expected. After the source gNB receives conditional handover commands from different candidate cells, the source gNB may find that the total RRC configuration size is larger than one predefined threshold as the source gNB needs to pre-allocate some buffer size for potential legacy handover command for the UE.
Observation 1: If the total size of RRC configuration message containing configurations from multiple candidate target cells is larger than maximum RRC message buffer size, the source gNB has to discard parts of conditional handover commands.
After the source gNB sends multiple conditional handover commands to the UE, the UE begins to evaluate conditional handover triggering conditions. During the evaluation period, the source gNB still manages this UE and can receive measurement reports from this UE. If the source gNB wants to adopt legacy handover procedure according to the new measurement reports, the source gNB can send handover request to the target gNB. After the source gNB receives handover command from the target gNB, the source gNB may find that the total RRC configuration size is larger than 45k Bytes as there are still some conditional handover commands in UE buffer. Under this situation, the source gNB needs to request UE to release some conditional handover commands at first, then the source gNB can send the legacy handover command to the UE, which would result in handover latency.
Observation 2: legacy handover command may be larger than the remaining RRC buffer of the UE when there are multiple conditional handover commands stored in the UE.
From above analysis, as the candidate target cell cannot know the exact upper boundary of RRC configuration size for the UE, it is challenge for the source gNB to deal with conditional handover command and legacy handover command. If the source gNB has to discard some conditional handover commands due to RRC size limitation, the conditional handover performance may be degraded. In order to avoid this scenario, it is proposed to set RRC signalling limitation for candidate target cell.

Proposal: Signaling size limitation for handover command is contained in handover preparation request message. 
3 Conclusion

In this contribution we analyzed signaling size issue in conditional handover procedure, and made the following observations and proposal:
Observation 1: If the total size of RRC configuration message containing configurations from multiple candidate target cells is larger than maximum RRC message buffer size, the source gNB has to discard parts of conditional handover commands.
Observation 2: legacy handover command may be larger than the remaining RRC buffer of the UE when there are multiple conditional handover commands stored in the UE.

Proposal: Signaling size limitation for handover command is contained in handover preparation request message.
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