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1 Introduction

In RAN2#106 meeting, the followings agreements were reached for segmentation [1].
Agreements

1: 
RRC level segmentation is applied in UE capability information segmentation.

2: 
The RRC message shall be ASN.1 encoded first before the segmentation, and the segmentation shall be processed on the OCTET STRING of encoded RRC message. After segmentation, each segment of the encoded RRC message (OCTET STRING), shall be encapsulated in to a separate RRC message.

3
Each message segment carries the following information:


rrcMessageSegmentContainer, which is used to include the segmented ASN.1 encoded RRC message


segmentEndIndication, which is used to indicate whether the last segment of the RRC message is included in the rrcMessageSegmentContainer.

FFS Whether a segment number is also included

FFS Whether the message segment is a new ulDCCHMessageSegment message or a critical extension of an existing message

4
Confirm decision from last meeting that within this WI we will only specify the segment of the UE capability information

Agreements

1
Each uplink message segment carries a segment number

2
Max number segments is 16

3
RAN2 will specify a new UL message type which carries a segment of uplink messages

Working assumption: 

1
There will be no interleaving of different messages
This paper aims to discuss the remaining issues on UE capability segmentation. Some issues in contribution R2-1907569 are discussed in the last meeting and contexts for these issues are removed.
2 Discussion
2.1 The size of each segment

In the last meeting, the maximum number of segments was specified, but the size of each segment was not discussed. As one of the potential ways, the UE could generate segments according to its implementation, e.g. the size of each segment could be diverse. However, 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. 
2.2 The size of UE radio capabilities
The maximum number of segments was agreed to be 16. 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 16*9 K bytes in size. If the UE always encode the UE capability message based on the limitation of 16 segments, the UE capability might not be useful when it is transferred to a gNB with limited processing capability. This issue can be addressed if the gNB always use maximum number of RRC segments it supports to request the UE capability, Therefore, a configurable maximum number of RRC segments might be beneficial when considering the compatibility of UE capabilities transfer in the network.

Proposal 2: 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 3: 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 size of each segment and the size of UE radio capabilities are discussed, 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 UE radio capabilities, i.e. the maximum number of RRC segments, shall be configurable.

Proposal 3: The UE could indicate whether the radio capabilities related to the filter are fully reported by the current segments.
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