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1	Introduction
[bookmark: _Ref178064866]According to TS 38.331 and TS 36.331, there is no UE capability to indicate the support of UL RRC segmentation. This document discusses the issues related to the lack of this capability and way forward.
2	Discussion
The network can retrieve NR related capabilities (including EN-DC) in different manners:
1-step
· sending UECapabilityEnquiry including RAT-Type for nr, eutra-nr, eutra;

2-step
· first sending UECapabilityEnquiry including RAT-Type for nr (in case the node requesting it is a gNB);
· then sending UECapabilityEnquiry including RAT-Type for eutra-nr, eutra;
or
· first sending UECapabilityEnquiry including RAT-Type for eutra (in case the node requesting it is an eNB);
· then sending UECapabilityEnquiry including RAT-Type for eutra-nr, nr;

3-step
· first sending UECapabilityEnquiry including RAT-Type for nr (in case the node requesting it is a gNB);
· then sending UECapabilityEnquiry including RAT-Type for eutra (or eutra-nr);
· then sending UECapabilityEnquiry including RAT-Type for eutra-nr (or eutra);
or
· first sending UECapabilityEnquiry including RAT-Type for eutra (in case the node requesting it is an eNB);
· then sending UECapabilityEnquiry including RAT-Type for nr (or eutra-nr);
· then sending UECapabilityEnquiry including RAT-Type for eutra-nr (or nr);

The 1-step approach requires only one exchange of messages between the UE and the network, but it is the most size constrained one since capabilities for NR, EN-DC and E-UTRA should be reported by the UE in the same UECapabilityInformation message, and may result in the UE e.g. including less supported band combinations, in order to fit its capabilities in the UECapabilityInformation message; while the 3-step approach is the less size constrained one since capabilities for NR, EN-DC and E-UTRA would be reported by the UE in different UECapabilityInformation messages, though it requires 3 exchange of messages between the UE and the network. 
[bookmark: _Toc95370798]Requesting NR, EN-DC and E-UTRA capabilities with a single UECapabilityEnquiry message may result in less band combinations included in the UECapabilityInformation message, due to size constraint.
All the approaches above can be used together with UL RRC segmentation, where the network can additionally include the field rrc-SegAllowed-r16 in the UECapabilityEnquiry message. Hence, even if the network retrieves UE capabilities via 1-step approach, the UE should be able to include all its supported capabilities within a single UECapabilityInformation message, if the UE supports UL RRC segmentation, and would also optimize the number of exchanged messages between the UE and the network to retrieve UE capabilities. For 3-step approach, the UL RRC segmentation may be less beneficial since in such approach the UE has already less size constrain to report its capabilities.
[bookmark: _Toc95370799]UL RRC segmentation can have more benefits for the case where the network requests NR, EN-DC and E-UTRA capabilities with a single UECapabilityEnquiry message.
However, such benefit of UL RRC segmentation feature for 1-step approach cannot be fully utilised, since the UE does not include in UECapabilityInformation message the support of UL RRC segmentation. For instance, if the network needs to retrieve again UE capabilities (e.g. due to handover to a target node which may require different capabilities than the ones retrieved on the source node), it cannot know the support of UL RRC segmentation and thus may decide to use the 2-step or 3-step approach (which will require more RRC messages), since the 1-step approach may result in a more size constrained UE capabilities, in case the UE does not support UL RRC segmentation.
Similarly, the size of the UECapabilityInformation message can also be influenced by the number of frequencies included in the request (e.g. via the field requestedFrequencyBands in LTE and frequencyBandListFilter in NR). If the network includes many frequencies within its request, using the 1-step approach, the UE may not be able to include all the supported band combinations for the requested frequencies in a single UECapabilityInformation message (if the UE does not support UL RRC segmentation). Therefore, the lack of the UE capability for UL RRC segmentation prevents an appropriate use of 1-step approach and an appropriate inclusion of frequency bands to be requested upon UE capability retrieval.
[bookmark: _Toc95370800]The lack of the UE capability for UL RRC segmentation prevents an appropriate use of request for NR, EN-DC and E-UTRA capabilities with a single UECapabilityEnquiry message and an appropriate inclusion of frequency bands to be requested in the UECapabilityEnquiry message.
To address this issue, the support of UL RRC segmentation should be indicated in both UE-NR-Capability and UE-EUTRA-Capability. This addition would not cause any inter-operability issue: if the network implements this change but the UE does not, the network may take a decision on whether to include rrc-SegAllowed-r16 in the UECapabilityEnquiry message without knowing if the UE supports UL RRC segmentation; if the UE implements this change but the network does not, the network may take a decision on whether to include rrc-SegAllowed-r16 in the UECapabilityEnquiry message without knowing if the UE supports UL RRC segmentation. Thus, the network always have the option to include rrc-SegAllowed-r16 in the UECapabilityEnquiry message without knowing if the UE supports UL RRC segmentation, the only addition is if both the UE and the network implement this change, the network has the option to include rrc-SegAllowed-r16 in the UECapabilityEnquiry message knowing the UE support for UL RRC segmentation.
[bookmark: _Toc95370797]The support of UL RRC segmentation is indicated in both UE-NR-Capability and UE-EUTRA-Capability. 
Such changes can be implemented by simply including a single bit to indicate the support of UL RRC segmentation on the respective NR and LTE containers. An example is provided below for 38.331.
UE-NR-Capability-v1650 ::=               SEQUENCE {
    mpsPriorityIndication-r16                ENUMERATED {supported}                                       OPTIONAL,
    highSpeedParameters-v1650                HighSpeedParameters-v1650                                    OPTIONAL,
    nonCriticalExtension                     UE-NR-Capability-vxy                                                  OPTIONAL
}

UE-NR-Capability-vxy ::=               SEQUENCE {
    ul-RRCSeg                              ENUMERATED {supported}                                       OPTIONAL,
    nonCriticalExtension                     SEQUENCE {}                                                  OPTIONAL
}


3	Conclusion
In the previous sections we made the following observations: 
Observation 1	Requesting NR, EN-DC and E-UTRA capabilities with a single UECapabilityEnquiry message may result in less band combinations included in the UECapabilityInformation message, due to size constraint.
Observation 2	UL RRC segmentation can have more benefits for the case where the network requests NR, EN-DC and E-UTRA capabilities with a single UECapabilityEnquiry message.
Observation 3	The lack of the UE capability for UL RRC segmentation prevents an appropriate use of request for NR, EN-DC and E-UTRA capabilities with a single UECapabilityEnquiry message and an appropriate inclusion of frequency bands to be requested in the UECapabilityEnquiry message.

Based on the discussion in the previous sections we propose the following:
Proposal 1	The support of UL RRC segmentation is indicated in both UE-NR-Capability and UE-EUTRA-Capability.




