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Introduction
During RAN#83 meeting, the new WI on optimizations on UE radio capability signalling [1] was approved. The main objectives are:
	-	Specify the mechanism to optimize the UE Radio Capability signaling using UE capability identity (in coordination with SA2); [RAN2, RAN3];
-	Signalling enhancements to be specified for both E-UTRA and NR;
-	After initial discussion of UE capability identify, whether simple delta signalling for the UE capability identity is specified will be concluded as part of the work;
-	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).



In this contribution, we provide our consideration on how to perform segmentation in RRC and give our proposals.
Discussion
According to the objective, the segmentation would be performed when the UE capability size exceeds the maximum PDCP SDU size. It implies that the segmentation is only for UE capability message i.e. it would not be used for other messages. It also implies that the segmentation is performed only when the UE capability size exceeds the maximum PDCP SDU size, i.e. exceeds 8188 bytes in LTE and exceeds 9000 bytes in NR.
Observation 1: the requirement of new segmentation functionality is applied to UECapabilityInformation message only.
Observation 2: new segmentation functionality is performed only when the UECapabilityInformation message size exceeds the maximum PDCP SDU size, i.e. exceeds 8188 bytes in LTE and exceeds 9000 bytes in NR.
Based on these observations, to support segmentation in RRC layer, we should further discuss the following issues:
Issue 1: what information should be provided to support segmentation?
Issue 2: when to perform the segmentation?
Issue 3: how to exchange the capability of segmentation?
Below, we’ll discuss these issues one by one.
What information should be provided to support segmentation?
If using the segmentation mechanism used in SIB as reference, at least segment number which is to indicate the sequence number of segment, and the last segment indicator which is to indicate whether this segment is the last segment should be used. Whether to use a serial number can be discussed. If only UECapabilityInformation message can be segmented, it is impossible for the UE to trigger two UE capability reporting procedures at the same time, so the serial number is not useful. But if in future, not only UECapabilityInformation message can be segmented, but also other messages can be segmented, the serial number is useful and could distinguish different segmented messages.
Proposal 1: RAN2 is kindly requested to discuss whether to adopt a common mechanism for segmented messages or a specific mechanism for segmented UECapabilityInformation message.
Proposal 2: Segmented message includes at least segment number, last segment indicator and an octet string to contain the content of the segment.
When to perform the segmentation?
According to our understanding, after the network received the last segment, it will concatenate these segments into a whole message. The concatenated message should be an UL-DCCH-Message message since when the UE checks whether the message size is larger than the maximum PDCP SDU size, it should be the message size of the UL-DCCH-Message containing the UECapabilityInformation.
Proposal 3: The segmentation is performed after UL-DCCH-Message containing UECapabilityInformation is generated.
When performing segmentation, it should ensure that the segmented messages should be less than the maximum PDCP SDU size. It implies that the content of each segment contained in the octet string plus the segmentation related information and some high level message information should be less than the maximum PDCP SDU size. According to TR37.873 [2], “The estimated theoretical maximum size of UE radio capabilities for NR or EN-DC (based on the maximum sizes in ASN.1) can approximate to 10000 kbytes”. This implies the message may be divided into more than 1100 segments.
Proposal 4: the length of segment number is 12 bits, i.e. the range of segment number is (0..2047).
As usual, the last segment indicator would use 1 bit to indicate whether this segment is the last segment or not.
Proposal 5: 1 bit is used to indicate whether the segment is the last segment or not.
For octet string containing a segment, there is still some additional information introduced by itself, considering all other information except the segment content, we can assume not more than 10 bytes are used to contain other information, e.g. segment related information, message type related information and octet string length etc. Then for each segment, its size would be 8990 bytes for NR, 8178 bytes for LTE.
Proposal 6: for each segment which would be contained in octet string container, the size should be less than or equal to 8990 bytes in NR and 8178 bytes in LTE.
How to exchange the capability of segmentation?
Since segmentation for UL message is a new functionality in NR and LTE systems, compatibility should be considered. The segmentation capability should not be reported via UECapabilityInformation message since it would be used for UECapabilityInformation message itself. So the information about the segmentation capability should be exchanged before UE capability enquiry procedure. If all RAN nodes would be upgraded to support this function, then there is no need to exchange the capability, the UEs can always assume the network supporting segmentation function in RRC. But if not all network nodes would upgrade this function, the UE should know whether the network support this function or not. There are three options:
1) The network broadcast its supporting of segmentation in RRC.
2) The network informs the UE during RRC connection setup procedure.
3) The network informs the UE via UECapabilityEnquiry message.
All three options can work well.
Proposal 7: RAN2 is kindly requested how to inform UE whether the network supports segmentation in RRC layer, via broadcasting or via dedicated signalling.
Consideration on segmentation of UECapabilityInformation message is only performed when UE received the the UECapabilityEnquiry message. To reduce the signaling overhead, option 3 is more suitable.
Proposal 7a: the network informs the UE whether it supports segmentation function in RRC via UECapabilityEnquiry message.
Proposals
In this contribution, we primarily analyzed how to support segmentation in RRC and give the following observations and proposals:
Observation 1: the requirement of new segmentation functionality is applied to UECapabilityInformation message only.
Observation 2: new segmentation functionality is performed only when the UECapabilityInformation message size exceeds the maximum PDCP SDU size, i.e. exceeds 8188 bytes in LTE and exceeds 9000 bytes in NR.
Proposal 1: RAN2 is kindly requested to discuss whether to adopt a common mechanism for segmented messages or a specific mechanism for segmented UECapabilityInformation message.
Proposal 2: Segmented message includes at least segment number, last segment indicator and an octet string to contain the content of the segment.
Proposal 3: The segmentation is performed after UL-DCCH-Message containing UECapabilityInformation is generated.
Proposal 4: the length of segment number is 12 bits, i.e. the range of segment number is (0..2047).
Proposal 5: 1 bit is used to indicate whether the segment is the last segment or not.
Proposal 6: for each segment which would be contained in octet string container, the size should be less than or equal to 8990 bytes in NR and 8178 bytes in LTE.
Proposal 7: RAN2 is kindly requested how to inform UE whether the network supports segmentation in RRC layer, via broadcasting or via dedicated signalling.
Proposal 7a: the network informs the UE whether it supports segmentation function in RRC via UECapabilityEnquiry message.
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