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Discussion and Decision
1 Introduction
In Rel-16 Optimisations on UE radio capability signalling WI, one objective is to support fast recovery of MCG link. 

	· 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)


This contribution gives our consideration on this topic. 

2 Discussion

2.1 Signaling of UE capability transmission in segmentation mode
Figure-1 shows the signaling diagram of UE capability segmentation in TR37.873. The UE capability transmission in segmentation mode is still via the legacy UE capability transfer procedure, via UECapabilityEnquiry and UECapabilityInformation.  
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Figure-1. Signaling diagram of UE capability segmentation
Since not all UEs support the segmentation mode (e.g., at least R15 UEs cannot support it), in order to help NW to distinguish the different UEs before enquiring the UE capability, it would be better for UE to indicate its segmentation capability during RRC connection setup procedure, e.g. in RRCSetupComplete.
Proposal 1: UE should indicate its segmentation capability to NW (e.g. in RRCSetupComplete) before NW enquires UE capability.
Instead, if network cannot know the UE segmentation capability in advance, when NW requests UE capability transfer in segmentation mode, the UE incapable of segmentation should provide the capability info in legacy way to NW instead, and the segmentation capable UE can provide the capability info in segmentation mode. NW can distinguish the different modes via the segmenation specific IE or format in the RRC message.
Proposal 1a: For UE incapable of segmentation, if it receives the UECapabilityEnquiry with segmentation indication, UE should provide the capability information in legacy way to NW as today (fallback case). 
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Figure-2. Segmented capability transfer procedure 

2.2 Detail design of segmentation
According to recommomendation from study item, only RRC level segmentation with hard split will be specified in WI. RRC level segmentation with hard-split scheme is shown in Figure-3. 
· UE Perform segmentation on the ASN.1 encoded RRC message (i.e. Segmentation after ASN.1 coding)
· UE performs ASN.1 coding once, and segments the encoded RRC message into multiple RRC PDUs;

· NW concatenates all the segments together, generates the encoded RRC message, and performs ASN.1 decoding on it. 
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Figure-3. Hard-split RRC level Segmentation 

The detail design includes two aspects: segmentation format and UE operations.
· Segmentation format
According to current RRC message structure, the combination of MsgType and Transaction ID are used to identify one specific RRC message. Hence, for each segmentation belonging to the same RRC message, the segmentation should include the same RRC message type and transaction ID. NW will rely on the information to reassemble the complete RRC capability information message from segmentations.
In hard-split segmentation, the segmentation is performed on the ASN.1 coded RRC message, there are two options for segmentations:
· Option 1: whole RRC capability information message for segmenration, including msgtype and transaction ID;

· Option 2: ueCapabilityInformation IE only for segmentation. 
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Since for both options, Msgtype and transaction ID should be attached in front of the segmentation for each RRC PDU, then there is no much difference between two options. 

Proposal 2: Propose RAN2 to discuss which part of RRC radio capability information message is for segmentation, the whole RRC message or only the capabilityinformation IE. 

· UE operation in RRC capability segmentation mode
Due to the segmentation is introduced for the case that the capability size is over 9000 bytes for NR and 8188 bytes for LTE, therefore, even though the segmentation indication is included in UE capability enquiry message, if the capability size is no larger than the max value, it is no problem for UE to report the capability information in legacy way (i.e. no segmentation specific format/IE). Then, it is unnecessary to configure the max segment size to UE explicitly.  
Proposal 3: UE only reports the radio capability information in segmentation mode when the capability size is larger than the max PDCP SDU size. 
UE operation for UE capability information reporting in segmentation mode should follow the steps as below:
1) If segmentation mode is indicated in capability enquiry message, and the UE capability size is larger than max PDCP SDU size
· UE enables the segmented capability information reporting; 
2) UE performs ASN.1 coding on the capability IE/message, segments the ASN.1 coded part into multiple segmentations, and compiles the RRC PDUs (one for each segmentation) with the same MsgType and transaction ID. 
3) For segmented RRC message transmission, L2 should provide the in-order delivery service for RRC. 

Proposal 4: Propose RAN2 to agree on the UE operations following above steps.  
3 Conclusion
According to the anlaysis in section 2, we propose that:
Proposal 1: UE should indicate its segmentation capability to NW (e.g. in RRCSetupComplete) before NW enquires UE capability.
Proposal 2: Propose RAN2 to discuss which part of RRC radio capability information message is for segmentation, the whole RRC message or only the capabilityinformation IE. 

Proposal 3: UE only reports the radio capability information in segmentation mode when the capability size is larger than the max PDCP SDU size. 
Proposal 4: Propose RAN2 to agree on the UE operations with following steps:

1) If segmentation mode is indicated in capability enquiry message, and the UE capability size is larger than max PDCP SDU size

· UE enables the segmented capability information reporting; 

2) UE performs ASN.1 coding on the capability IE/message, segments the ASN.1 coded part into multiple segmentations, and compiles the RRC PDUs (one for each segmentation) with the same MsgType and transaction ID. 

3) For segmented RRC message transmission, L2 should provide the in-order delivery service for RRC. 

