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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 UE capability segmentation.
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 SDU as 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 be approximated to 10,000 kbytes. It means that the maximum number of segments would be around 1,100 according to the theoretical maximum size of the UE radio capabilities for one RAT. We think that is not possible to support this. If we consider the practical deployments, the total size of all RATs would be several tens of kbytes. Based on this, we suggest to take 100K bytes as the “safe” size for the Rel-16 UEs; if we assume this limitation, it means that 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], and it 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 can be supported as a baseline.
Proposal 3: As a consequence of Proposal 1 and Proposal 2, it can be calculated that a maximum number of 12 segments needs to be supported.
In practical deployments, different gNBs may have different capabilities, so it is possible that not all the gNBs in one region could support to decode RRC messages up to 100K bytes large in size. Therefore, the gNB always use maximum number of RRC segments it supports to request the UE capability, the UE capability might not be useful when it is transferred to a gNB with limited processing capability. Therefore, a configurable maximum number of RRC segments might be beneficial when considering the compatibility of UE capabilities transfer in the network.

Proposal 4: The maximum size of the UE radio capabilities, i.e. the maximum number of RRC segments, shall be configurable.

Since the maximum RRC segments number is calculated by the network considering the data received in observed practical deployments, there are some cases that some UEs might not be able to report full UE radio capabilities with the maximum RRC segments due to that these UEs support more bands than the network expected. For such cases, the network may need to fall back to request the per-RAT UE capabilities and combine all RAT together to get the full capability of the UE. However, the network may not know whether the capabilities of the UE are reported fully or partially in the “first round” of UE capability request. Therefore, it would be beneficial if the UE could indicate whether the radio capabilities related to the filter are fully reported by the current segments.

Proposal 5: The UE could indicate whether the radio capabilities related to the filter are fully reported by the current segments.
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 can be supported as a baseline.
Proposal 3: As a consequence of Proposal 1 and Proposal 2, it can be calculated that a maximum number of 12 segments needs to be supported.
Proposal 4: The maximum size of the UE radio capabilities, i.e. the maximum number of RRC segments, shall be configurable.

Proposal 5: The UE could indicate whether the radio capabilities related to the filter are fully reported by the current segments.
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