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1. Introduction

When a UE in EN-DC or MR-DC mode performs a inter-MN handover without SN change, and receives UEcapabilityEnquiry including only MN RAT frequency bands (without SN RAT frequency bands or BCs), and the MN RAT frequency bands enquired by target MN are different with the ones UE reported in the source MN, if UE just report the capabilities as what are enquired by the target MN, some performance issues may occur.

In this paper we provide analysis and solutions for above issue.

2. Discussion

Assuming a UE is in EN-DC, and a inter-MeNB handover without SgNB change procedure is triggered, the target MeNB’s working frequency bands are partly overlapped with the frequency bands of the source MeNB and the overlapped frequency bands can support the current EN-DC connection (i.e. can maintain the current band combinations with the SgNB), hence the MeNB can accept the handover. After the UE accessing the target MeNB, if the UE receives UEcapabilityEnquiry message which only including the non-overlapped E-UTRAN frequency bands (i.e. non-overlapped with the source MeNB) for some reasons (e.g. by some algorithms that the target MeNB may consider that the current DC connection will be maintained without frequency band change), how does UE report the capability? 

In above case if UE just report what is enquired, i.e. Only report the E-UTRAN UE capabilities related with the  non-overlapped frequency bands, when the MeNB or the SgNB decide to change the frequency band for some reasons, e.g. the quality of current working frequency band is down due to interference, the DC connection or UE capabilities coordination may face problem if the target MeNB decide to change to a said non-overlapped E-UTRAN frequency band of target MeNB which may not be allowed to construct band combination with the NR frequency bands which UE reported before in the source MeNB, or the SgNB decide to change to a NR frequency band which is not allowed to construct band combination with the said overlapped EUTRAN frequency bands.

Note that above issue also exists in MR-DC mode, for this issue 2 options could be considered:
Option 1: If the target MN only enquire the non-overlapped MN RAT frequency bands (i.e. without corresponding enquiry of SN RAT frequency bands or BCs), UE act the normal behavior as in Standalone mode, i.e. just report what is enquired by the MN. 

This option leaves the issue to the NW implementation, if the MN or SN decides to change to a frequency band which is not included in the band combinations reported by the UE before (in the source MN), the SNB modification request procedure might be rejected and the target MN can send additional UEcapabilityEnquiry message to obtain the missing UE capabilities.  

The drawback of this option is additional latency and Uu/Xn signaling overhead when the above issue happens. Generally, considering the network deployment will be more diverse in the future and the radio environment will become more complicated, frequency band changing will not be a rare case, so this issue is worthy to be resolved.

Option 2: If UE support EN-DC or MR-DC, UE can autonomously report the capabilities of the corresponding SN RAT frequency bands and/or Band combinations in case only MN RAT frequency bands are required in the received UEcapabilityEnquiry message, where the corresponding SN RAT frequency bands means the SN RAT frequency bands which are allowed to construct BC with the said enquired MN RAT frequency bands, and the corresponding band combinations point to the BCs which include the said enquired MN RAT frequency bands.

With this behavior, the extra capability enquire procedure in the future can be saved.

Proposal:  In EN-DC or MR-DC mode, if only MN RAT frequency bands are required in the received UEcapabilityEnquiry message but no correlated SN RAT frequency bands or BCs, UE can autonomously report the capabilities of the corresponding Band Combinations and/or SN RAT frequency bands which are allowed to construct BC with the enquired MN RAT frequency bands in the UEcapabilityInformation. 
3. Conclusion

Based on the analysis above, we give our proposal as follow:
Proposal:  In EN-DC or MR-DC mode, if only MN RAT frequency bands are required in the received UEcapabilityEnquiry message but no correlated SN RAT frequency bands or BCs, UE can autonomously report the capabilities of the corresponding Band Combinations and/or SN RAT frequency bands which are allowed to construct BC with the enquired MN RAT frequency bands in the UEcapabilityInformation. 
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