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1	Introduction
[bookmark: _Hlk536529808]In this contribution we discuss one of the proposed enhancements for increasing robustness in connected mode mobility. We also address the need for measurement gap modifications in asynchronous deployment scenarios.
2	Discussion
2.1	Robustness for Mobility Procedures
The NR-U WID [1] states that the mobility procedures to be designed shall support standalone NR-U deployments. In order to mitigate the impact of LBT on the CP, it has been discussed to introduce conditional HO (CHO), which is presently standardized for LTE and discussed for NR. 
Our view is that the applicability to NR-U and possible NR-U specific enhancements of CHO should only be investigated after the concepts and the procedures for CHO have been agreed in NR mobility enhancements work item, to avoid parallel work.
Proposal 1: Address conditional handover (CHO) in NR-U towards the end of the WI, to allow to reuse the decisions and agreements concerning CHO made in NR mobility enhancements work item.
[bookmark: _Hlk4588504]2.2	Measurement Gaps
[bookmark: _Hlk4588383]In order for a UE to perform inter-frequency neighbour cell RRM measurements, measurement gaps are sometimes needed. During measurement gaps, a UE can typically neither receive from nor transmit to/on its serving cell(s). 
The possible gap patterns in NR (as defined in 38.133, table 9.2.2-1) have a maximum length of 6 msec, and a minimum repetition period of 20 msec, and are designed to allow capturing the SSB(s) of neighbour cells. 
NR-U should support asynchronous deployments. Baseline Rel-15 NR can also support asynchronous deployments by transmitting the SSBs at a periodicity of 5ms. In this way, a measurement gap of 6 ms will always be able to cover the SSBs transmitted by asynchronous neighbour cells. This option is in principle possible also in NR-U, however, transmitting the SSBs with a periodicity of 5 ms might be challenging in NR-U due to the restrictions imposed by LBT to the frequency of transmission of discovery reference signals, including SSBs. 
Observation 1: In NR-U, due to the restrictions imposed by LBT to the frequency of transmission of DRS, it is not possible to support inter-frequency neighbour cell RRM measurements with Rel-15 measurement gap configurations and by transmitting the SSBs at a periodicity of 5ms.
In asynchronous deployments, the gNB may not be aware of the timing of its neighbours’ DRS transmissions. In case the periodicity of the DRS/SSB transmission is longer than 5 ms (as it is the assumption for NR-U), there are several ways measurement gaps can be configured to eventually cover the transmission of neighbour’s SSBs:
a1) configure a UE with a long measurement gap duration and periodicity that is certain to capture neighbours’ SSBs, e.g. by extending the maximum measurement gap duration as compared to NR.
a2) configure a UE with a sliding measurement gap , [2, question 7]. The sliding measurement gap can be advanced after every measurement, eventually yielding measurements over the whole range of possible SMTC periods. This approach is rather equivalent to a1).
Comparing approach a1) and a2), one may realize that a2) has a slightly shorter aggregate gap length when considering the time that it takes to complete a window sweep.
As an example, one may consider that the network employs a maximal periodicity of 40 msec for DRS signals. Further one may then employ in approach a2) and a sliding window of length 6 msec that advances by 5 msec every 40 msec. It will take 8*40 periods to cover the overall maximal periodicity. In those 320 msec a UE will have accumulated 8*6 msec worth of gaps. On the other hand, a single gap every 320 msec would need to be only as long as 41 msec.
[image: ]

Observation 2: In standalone NR-U asynchronous deployments, the acquisition of neighbour cells’ DRS faces the trade-off of measurement gap overhead vs reduced RRM performance due to long measurement gap periodicity or window sweep.
[bookmark: _Hlk7626691]Consequently, either NR-U will only limited support for inter-frequency mobility in asynchronous networks in Rel-16, or enhancements to measurement gaps are introduced. 
[bookmark: _Hlk4588579]Proposal 2: Study what changes of the measurement gap configuration are needed to support reliable measurements of asynchronous neighbour NR-U cells.
[bookmark: _Hlk7620075]If the length of the measurement gaps were to be increased as well as their number, this would negatively impact DRX and power consumption. Indeed, the DRX timers would have to be long enough to avoid expiring when a measurement gap occurs. The longer the gap and the more often they occur the more serious the problem become. To avoid increasing power consumption, the subframes occurring during a measurement gap should be excluded from the counters.
Proposal 3: Exclude the PDCCH subframes colliding with a measurement gap from the DRX timers.
2	Conclusion
In this paper we have the following proposals: 
Proposal 1: Address conditional handover (CHO) in NR-U towards the end of the WI, to allow to reuse the decisions and agreements concerning CHO made in NR mobility enhancements work item.
Observation 1: In NR-U, due to the restrictions imposed by LBT to the frequency of transmission of DRS, it is not possible to support inter-frequency neighbour cell RRM measurements with Rel-15 measurement gap configurations and by transmitting the SSBs at a periodicity of 5ms.
Observation 2: In standalone NR-U asynchronous deployments, the acquisition of neighbour cells’ DRS faces the trade-off of measurement gap overhead vs reduced RRM performance due to long measurement gap periodicity or window sweep.
[bookmark: _GoBack]Proposal 2: Study what changes of the measurement gap configuration are needed to support reliable measurements of asynchronous neighbour NR-U cells.
Proposal 3: Exclude the PDCCH subframes colliding with a measurement gap from the DRX timers.
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