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Introduction
In last RAN4 #90bis, RAN4 discussed widely about the feasibility of handover with simultaneous Tx/Rx with source and target cells. The agreements were captured in the LS to RAN2 [1], where RAN4 confirmed the feasibility on conditions that:
· SCS is the same in both source and target cells, and
· UL waveform is the same in both source and target cells, and
· Both cells are in FR1
Note that above are only specific conditions for NR DC-based handover. There are also other conditions which apply for both NR and LTE DC-based handover, as captured in [2].
In this contribution we will further discuss the feasibility where the above conditions are not met.
Discussion
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]DC-based handover involving UE Rx/Tx beamforming in FR2
Regarding DC-based handover involving UE Rx/Tx beamforming in FR2, the latest agreement in RAN4 RRM in Xi’an meeting was:
· Handover with simultaneous transmission/reception with source and target cells in FR2 is not feasible
The reason behind is that we don’t assume UE can hold multiple Tx/Rx beam simultaneously at this stage. However, feasibility of DC-based handover from FR1 to FR2 and from FR2 to FR1 was not extensively studied. In our understanding, it is feasible for DC-based handover from one frequency range to the other one. The assumption here is that we assume UE has separate RF chain for each frequency range. Doing beam sweeping in FR2 shall not have much impact on business in FR1. One example is for NR-DC capable UE, UE needs to maintain connectivity with serving cells in both FR1 and FR2 simultaneously. The handover procedure is similar with the PSCell addition procedure. In RAN4 RRM we define PSCell addition delay in our core requirement. Note that during PSCell addition delay UE still needs to stay in connection with PCell.
[bookmark: _Ref7689586]Observation 1: NR-DC capable UE can maintain simultaneous Rx/Tx with serving cells in both FR1 and FR2.
[bookmark: _Ref7689591]Proposal 1: Handover from one frequency range to another with simultaneous Rx/Tx is feasible.

DC-based handover involving different SCS
Another difference between DC-based handover in LTE and NR is that in NR UE may face different SCS in source and target cells. Currently in TS38.306 there are quite a lot of UE capabilities on supporting different SCS in different channel/RS, among which the following ones can be considered to extend to cover target cell as well:
	supportedSubCarrierSpacingDL
Defines the supported sub-carrier spacing for DL by the UE, as defined in clause 4.2-1 of TS 38.211 [6], indicating the UE supports simultaneous reception with same or different numerologies in CA. Support of simultaneous reception with same numerology for intra-band NR CA including both contiguous and non-contiguous is mandatory with capability in both FR1 and FR2. Support of simultaneous reception with two different numerologies between FR1 band(s) and FR2 band(s) in DL is mandatory with capability if UE supports inter-band NR CA including both FR1 band(s) and FR2 band(s). Optional for other cases. Support of simultaneous reception of with different numerologies in CA for other cases is optional.
	FSPC
	CY
	No
	No

	supportedSubCarrierSpacingUL
Defines the supported sub-carrier spacing for UL by the UE, as defined in 4.2-1 of TS 38.211 [6], indicating the UE supports simultaneous transmission with same or different numerologies in CA, or indicating the UE supports different numerologies on NR UL and SUL within one cell. Support of simultaneous transmissions with same numerology for intra-band NR CA including both contiguous and non-contiguous is mandatory with capability in both FR1 and FR2. Support of simultaneous transmission with two different numerologies between FR1 band(s) and FR2 band(s) in UL is mandatory with capability if UE supports inter-band NR CA including both FR1 band(s) and FR2 band(s). Support of simultaneous transmission with different numerologies in CA for other cases is optional.
	FSPC
	CY
	No
	No


A straightforward example is NR CA or NR-DC, the capability of CA and DC is reported per band combination. On top of this, UE also reports supportedSubCarrierSpacingDL and supportedSubCarrierSpacingUL per band combination. Therefore, these two capabilities can be extended to cover handover with simultaneous Tx/Rx as well.
[bookmark: _Ref7689593]Proposal 2: handover with simultaneous Tx and Rx with both source and target cells involving different SCS is feasible depending on UE capability. Existing UE capability of supportedSubCarrierSpacingDL and supportedSubCarrierSpacingUL can be extended to cover this.
Conclusion
In this contribution, we discuss the feasibility of DC-based handover. After discussion the following conclusions are made:
Observation 1: NR-DC capable UE can maintain simultaneous Rx/Tx with serving cells in both FR1 and FR2.
Proposal 1: Handover from one frequency range to another with simultaneous Rx/Tx is feasible.
Proposal 2: handover with simultaneous Tx and Rx with both source and target cells involving different SCS is feasible depending on UE capability. Existing UE capability of supportedSubCarrierSpacingDL and supportedSubCarrierSpacingUL can be extended to cover this.
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