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1. Introduction
As one of the main objectives of this WI [1], support of segmentation of UE Radio Capability signalling at RRC was intensively considered during the last few meetings.
In RAN2#105bis and RAN2#106 meetings, RAN2 made below agreements with regards to the segementation of UE radio capabilities:
Agreements of RAN2#105bis
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

Agreements of RAN2#106

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 after offline discussion

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
The structure of RRC message for UE capability segmentation was determined and it is only applied when the UE capability size exceeds the maximum PDCP SDU size, but it is not clearly determined how the UE knows the support of UE capability segmentation in the serving cell.

In this contribution, we provide the candidates solutions in order to make a feasible procedure of segmentation of UE capabilities.
2. Discussion

It is definitely ture that the segmentation of UE capability message would be optional feature from UE point of view because all UE vendors may not implement this feature in their new product. In addition, it is also true that some of operators may not support this segmentation of UE capability in the future network. There are many mixed UEs and gNBs which support or not support the UE capability segmentation in the practical NR systems.
At least UE should know the support of segmention of UE capability feature for the serving cell, and then UE will be able to provide the segmented UE capability messages in this cell. As we mentioned above, the implementation of processing the segmented UE capability message will not be the mandated function by gNB, the additional mechanism that UE can know the support of this feature from gNB is needed.
2.1
Awareness of segmentation for UE capability
Below Figure 1 is the general procedure of transferring the segmented UE capability information without how UE knows the support of segmentated UE capability at gNB.
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Figure 1. Basic procedure of the segmented UE capability information
We think there are many ways for UE knows if gNB support this features and the candidate options can be listed as below.
· Option 1: System information include the support of segmentation of UE capability.

· Option 2: msg3-based solution
· RRCSetupRequest (RRCResumeRequest) includes the UE supporting
· RRCSetup (RRCResume) includes the gNB supporting

· RRCSetupComplete (RRCResumeComplete) confirms

· Option 3: msg5-based solution

· RRCSetup (RRCResume) includes the gNB supporting

· RRCSetupComplete (RRCResumeComplete) includes the UE supporting

· Option 4: msg4 only indicator

· RRCSetup (RRCResume) includes the gNB supporting

· RRCSetupComplete (RRCResumeComplete) without UE supporting but UE can use the segmentation of UE capability if UE support this feature

For the candidate options above, option 2 through option4 can be introduced on top of the option 1. From our understanding, UE can apply the segmentation of UE capability information if gNB support this feature, so there are no needs to indicate the UE support of the segmentation of UE capability to gNB. The simple way is just gNB indicates the support of segmentation of UE capability from gNB side in the system information so that all UEs in this serving cell know the gNB support.
Proposal 1: Introduce 1-bit indicator in the system information informing whether the serving cell supports segmentation of UE capability information.
2.2
Need of dedicated request for the segmentation of UE capability 
As RAN2 already determined the triggering of the segmentation for the UE capability information is conducted when the size of UE capability information message exceeds the maximum size of PDCP SDU. The gNB can dynamically on/off the segmentation of UE capability by dedicated request including the indicator in UECapabilityEnquiry message. For example, gNB indicates the support of segmentation of UE capability in SIB, but gNB may want to off this function for the specific UEs.
However, we don’t think this dynamic control of UE supporting provide big benefit for real scenarios, i.e. this feature is not essential.
Proposal 2: No need to introduce the indicator in UECapabilityEnquiry message to control dynamic control of segmentation for the specific UE.

3. Conclusion
In this contribution, we provide our view on the awareness of UE capability segementation for both UE and gNB as below proposals.
Proposal 1: Introduce 1-bit indicator in the system information informing whether the serving cell supports segmentation of UE capability information.
Proposal 2: No need to introduce the indicator in UECapabilityEnquiry message to control dynamic control of segmentation for the specific UE.

4. References
[1] RP-190657, New WI Proposal on optimisations on UE radio capability signalling, MediaTek, CATT.
UECapabilityEnquiry message
eNB/gNB decides to enquiry the UE radio capabiltiy
(Segmentation 1)
UECapabilityInformation message
(Segmentation 2)
UECapabilityInformation message
(Segmentation n)
UECapabilityInformation message
…...
UE capability
eNB/gNB recombines the segmented UE capability information
UE
eNB/ gNB
UECapabilityInformation message
(Segmentation 3)
UE determines to make the segmented UE capability information



