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Introduction
In RAN4#90, the way forward for NR mobility enhancements covers 
· Handover/SCG change with simultaneous connectivity with source cell and target cell. 
· Make-before-break 
· RACH-less handover 
We provide further views for each of these topics
Discussion
Handover/SCG change with simultaneous connectivity with source cell and target cell. 
For this enhancement, the conclusion from RAN4#90 was
	· RAN4 to study the feasibility of simultaneous connectivity to both serving and target NR cells in different scenarios.
· the RAN4 response in LS (R4-1902030) in R16 LTE FeMobility WI can be used as starting point.
· On top of response in LS (R4-1902030) at least the following additional aspects shall be considered:
· Same or different SCS between the source and target cells.
· Handover involving cell(s) in FR2, where Tx/Rx beamforming is used.



For the two main open issues, we provide some further views
Same or different SCS between the source and target cells.
For the handling of same or different SCS between the source and target cells, we firstly note that in release 15 there is a  capability for SSB with different numerology than PDCSH/PDCCH:
simultaneousRxDataSSB-DiffNumerology
Indicates whether the UE supports concurrent intra-frequency measurement on serving cell or neighbouring cell and PDCCH or PDSCH reception from the serving cell with a different numerology.
For simultaneous connectivity, the situation is somewhat similar, except that PDCCH and PDSCH from the source and target cell could also have different numerology, as could PUCCH/PUSCH.
Single FFT solutions for different SCS between source and target cell are clearly not feasible since an FFT at sampling rate suitable for the higher SCS would not include a compete symbol in the output samples for the lower SCS, and hence the properties of the cyclic prefix could not be maintained. However, single FFT solutions are also precluded for scenarios such as
· Intraband simultaneous connectivity with significant time difference between source and target cell e.g. asynchronous source and target cell. For uplink transmission, significant time difference can be understood to mean non-zero time difference, and for downlink reception it can be understood to mean CP duration less margin for propagation delays.
· Interband simultaneous connectivity for either uplink or downlink.
· In theory, adjacent interfrequency reception or transmission could be supported with a single FFT, however it would then be problematic to receive or transmit with different numerology due to the sample rates used.
In summary then, we propose
Proposal 1:For simultaneous connectivity, the handling of different SCS between the source and target cells is feasible for solutions based on independent FFT for source and target cell
Observation 1: Independent FFT is the baseline assumption for handling intrafrequency asynchronous simultaneous connectivity, or interband simultaneous connectivity
Handover involving cell(s) in FR2, where Tx/Rx beamforming is used.
This is clearly problematic for UEs which perform analogue beamforming, which is the baseline assumption for first NR UEs. As hybrid or digital beamforming could facilitate simultaneous RX/TX with beamforming in future, RAN4 should be careful not to make inaccurate statements that such operation is impossible, but on the other hand it does not seem a worthwhile focus for release 16 NR mobility enhancements to consider handover involving cell(s) in FR2, where Tx/Rx beamforming is used
Proposal 2: Mobility enhancements work on simultaneous connectivity does not consider handover involving source and target cells in FR2, where Tx/Rx beamforming is used
The UE could in theory perform simultaneous reception/transmission using a single codebook entry for beamforming (for either the source or target cell), and disregard the beamforming problem for the other cell. In some cases this would result in successful transmission/reception to the other node, it is difficult to guarantee the performance for such a solution.
There are also special cases where proposal 3 may not apply. For example, considering FR1 to FR2 or FR2 to FR1 handover, the UE may not need to perform beamforming on FR1, and is there is then ample opportunity for the UE to perform the needed beamforming operation on FR2
Proposal 3: Mobility enhancements work on simultaneous connectivity considers handover involving source and target cells between FR1 and FR2, where Tx/Rx beamforming is used
Make before break handover
Make before break handover assumes that the UE can at least receive from the target cell sufficiently for handover preparation (e.g. fine time synchronisation, PRACH access slot determination etc), before stopping reception of the source cell. For LTE release 14, it was specified only for intrafrequency handover.
Generally, the same considerations for mixed numerology and beamforming handling would apply. Moreover, there are no limitations on make before break intrafrequency HO being synchronised, so a UE which can handle MBB handover should be capable of performing such operation with arbitrary time difference. Hence it does not add a significant overhead to consider mixed numerology between source and target cell.
Proposal 4: At least intrafrequency make before break handover with different SCS between the source and target cells is feasible
For RX and TX beamforming, the considerations are similar to the simultaneous connectivity case
Proposal 5: Mobility enhancements work on make before break does not consider handover involving cell(s) in FR2, where Tx/Rx beamforming is used
Proposal 6: Mobility enhancements work on make before break handover considers handover involving source and target cells between FR1 and FR2, where Tx/Rx beamforming is used
RACHless handover
For RACHless handover it was already agreed

	· RAN4 confirms the feasibility of RACH-less handover in FR1 for at least 
· intra-frequency synchronous case with same SCS between source and target cells
· same TA or zero TA between source and target cells.
· Single BS Tx beam deployment
Feasibility (and corresponding conditions if feasible) of RACH-less handover in other scenarios will be further studied according  to RAN2 progress



Since the other scenarios are conditional on RAN2 progress, we do not provide further analysis.

Conclusion
Proposal 1:For simultaneous connectivity, the handling of different SCS between the source and target cells is feasible for solutions based on independent FFT for source and target cell

Observation 1: Independent FFT is the baseline assumption for handling intrafrequency asynchronous simultaneous connectivity, or interband simultaneous connectivity

Proposal 2: Mobility enhancements work on simultaneous connectivity does not consider handover involving source and target cells in FR2, where Tx/Rx beamforming is used

Proposal 3: Mobility enhancements work on simultaneous connectivity considers handover involving source and target cells between FR1 and FR2, where Tx/Rx beamforming is used

Proposal 4: At least intrafrequency make before break handover with different SCS between the source and target cells is feasible

Proposal 5: Mobility enhancements work on make before break does not consider handover involving cell(s) in FR2, where Tx/Rx beamforming is used

Proposal 6: Mobility enhancements work on make before break handover considers handover involving source and target cells between FR1 and FR2, where Tx/Rx beamforming is used
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