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Discussion & Decision 
1. Introduction
Based on the study of the optimization of UE capability information, RAN2 concluded the main two issues (i.e. UE capability identity and segmentation of UE capability information) to be discussed in the work item phase. 
In RAN2#105 bis meeting, RAN2 made below agreements with regards to the segementation of UE radio capabilities:
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

In this contribution, we provide the further issue to be considered for the segmented RRC message especially for the UECapabilityInformation.
2. Discussion

In current RRC specification, UECapabilityInformation and RRCReconfiguration messages are transmitted by SRB1 for UL and DL, respectively. 
Those messages would be segmented if the total size of PLCP PDU exceed the 9000 Byte, and we assume the number of segmented will be large in the typical scenario. Based on the analysis on the SI, some analysis for the practical deployment was studied and added in the TR 37.873 [1].

	For NR and EN-DC, based on the newly introduced structure for UE capability in Rel-15, the size of the UE capability is dominated by rf-Parameters, featureSetCombinations and featureSets. 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, 
In practical deployment, the supported bands/band combinations for a device is limited, and the eNB/gNB can for example request the UE to provide UE radio capabilities for a restricted set of band combinations. According to LTE experience and analysis of the NR capability, the estimated practical size of rf-Parameters is about 11~12 kbytes based on ~1024 band combinations and up to 4 bands per band combination.

The size of featureSetCombinations is highly variable depending on the number of feature set combinations and the number of feature sets per band, the size of featureSets is variable depending on the number of DL/UL feature sets per band and the number of DL/UL feature sets per CC. However, in some cases either the size of featureSetCombinations or featureSets can significantly exceed the size limitation of PDCP PDU. For example, with 256 feature set combinations, 8 feature sets per band, and 4 bands per band combination, the feature set combination list occupies ~22 kbytes.


It is clear that the enough number of segmented RRC message for UECapabilityInformation is required, and in this case we assume this segmented RRC message will block the transfer of other important SRB1 message like measurement report. If such situation occurs, there is no way but wait until all the segments are successfully transmitted in order to transmit the other SRB1 message.
2.1
Blocking problem of SRB1 caused by the segmented RRC message
For example, the measurement report will be triggered during the transmission of the segmented UECapabilityInformation message and it can be blocked by the remaing segments.
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Figure 1. Blocking problem for SRB1 due the segmented RRC message
In general, the measurement which will be used for mobility/connection control will be higher priority than the UE capability information and the above case should not occur for stable connection control by the network/UE perspective. In addition, some cases such as the retrieval upon HO there may be a need to retrieve capabilities urgently.
2.2
Soultions for blocking problem of SRB1 caused by the segmented RRC message
Focusing on the uplink i.e. UE capability information, there seems three candidate options for this block problem for SRB1:

· Option 1: Transmitting the SRB1 after all segmented UECapabilityInformation are transmitted.

· Option 2: Transmitting Segments in SRB1, but SRB1 message occurring in between can be transmitted before all segments are transmitted. 

- SEG #0, SEG #1, RRC msg, SEG #2, …, SEG #N

· Option 3: Transmitting Segments in SRB2. In this case, UE capability is transmitted in SRB1 if not segmented and in SRB2 if segmented.

The similar issue on logged measurements in LTE/NR, RAN2 already agreed to use SRB2 for same kind of reason i.e. blocking problem by the large size of message. So, we think that transmitting the segmented UECapability information message by SRB2 would be most straithforward way.
For the DL RRC message such as RRCReconfiguration, it is not really needed since the link should in general be better than UL. The decision which SRB is used for the segmented RRC message for DL can be revisited if it is needed.
Proposal: UE capability information message is transmitted in SRB1 if not segmented and in SRB2 if segmented.
3. Conclusion
In this contribution, we provide our view on the blocking of SRB1 by segmented RRC message.
Proposal: UE capability information message is transmitted in SRB1 if not segmented and in SRB2 if segmented.
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