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1 Introduction

In LTE-NR DC, there is an ongoing discussion in RAN2 on how MN and SN coordinate for measurement configuration. Multiple options are discussed. Assuming MN and SN can configure measurement separately to the UE, either by tight or loose coordination between the two nodes, there is one common issue to address: how the UE reports measurement capability change to MN or SN.

In this paper, we give our analysis and proposal.
2 Discussion

In EN-DC configuration, assuming LTE eNB is MN and NR gNB is SN. When new cell(s) are added to MCG or SCG, the UE measurement capability may change. For example, to measure a frequency, the UE may change its measurement capability from “gapless” to “need gap” after the cell addition. In rel-14, such measurement capability change can be reported to the configuring network node. However, with LTE-DC, it remains open on how to handle the case where configuration from one cell group causes a measurement capability change of another cell group.
Consider the following use case:
1. The UE is configured with LTE PCell on frequency f1 on MN and NR PSCell on frequency f2 on SN.

2. Both MN and SN configure the UE to measure an NR frequency f3.

3. Assuming the UE has an additional RF chain, both PCell and PSCell do not need gap to measure frequency f3.

4. SN reconfigures the UE to add a new NR SCG cell on frequency f4.

5. The RF chain that was measuring f3 may be occupied by the newly added NR cell. So, both PCell and PSCell (and the newly added NR cell) require gap to measure frequency f3.

6. This measurement capability change can be reported back to SN via reconfiguration complete message per LTE Rel-14 per-CC gap indication.
7. However, there is no existing mechanism to report the change to MN.

Observation 1: A reconfiguration may change the UE measurement capability.

Observation 2: The UE can use RRCConnectionReconfigurationComplete message to report measurement capability change to the configuring node, e.g. SN, but there is no mechanism to report the change to another node, e.g. MN.
To address this problem, LTE Rel-14 per-CC gap indication can be adopted. 

Proposal 1: After one network node (e.g. MN or SN) reconfigures the UE, introduce a new mechanism allowing the UE to notify any change of per-CC gap indication to another network node (SN or MN).
In Rel-14, per-CC gap indication is sent in the RRCConnectionReconfigurationComplete message. However, in our case, the non-configuring network node did not send any reconfiguration message. Thus, this message may not be used.
Proposal 2: UECapabilityInformation message is used to report measurement capability change to the non-configuring node.

3 Summary
In this paper, we give analysis on how measurement capability can change in LTE-NR DC configuration and have two observations.
Observation 1: A reconfiguration may change the UE measurement capability.

Observation 2: The UE can use RRCConnectionReconfigurationComplete message to report measurement capability change to the configuring node, e.g. SN, but there is no mechanism to report the change to another node, e.g. MN.

Two proposals are proposed:
Proposal 1: After one network node (e.g. MN or SN) reconfigures the UE, introduce a new mechanism allowing the UE to notify any change of per-CC gap indication to another network node (SN or MN).
Proposal 2: UECapabilityInformation message is used to report measurement capability change to the non-configuring node.
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