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Introduction
In RAN#90e meeting, a Rel-17 work item for support of reduced capability NR devices was approved and the WID was further updated in RAN#92e [1]. During the last RAN4 meeting, the core part of the WI was closed and most of the issues were resolved. In this contribution we discuss the impact of BWP switch on measurement requirements.
Impact of BWP switch on measurement requirements
RAN4 defines UE measurement requirements in TS38.133 (Chapter-9), such as 
1. Number of cells and number of SSBs to be measured
2. Cell identification and measurement delays

The requirements may be different for intra-frequency and inter-frequency and whether a measurement gap is needed or not. For example, for FR1,For each intra-frequency layer, during each layer 1 measurement period, the UE shall be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least:
-	8 identified cells, and
-	14 SSBs with different SSB index and/or PCI on the intra-frequency layer, where the number of SSBs in the serving cell (except for the SCell) is not smaller than the number of configured RLM-RS SSB resources
For each inter-frequency layer, during each layer 1 measurement period, the UE shall be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least: 
-	4 identified cells, and
-	7 SSBs with different SSB index and/or PCI on the inter-frequency layer


During last meeting [2], RAN4 agreed that (based on the RAN2 agreement):
Reference SSB to decide measurement type (intra- or inter-frequency)
From RAN2 signalling point of view, 
· a BWP-specific servingCellMO is defined under BWP-DownlinkDedicated, the SSB defined in this servingCellMO is the reference SSB to be used for serving cell measurements when the UE is in this active BWP. 
· if the field is absent, SSB defined in servingCellMO under ServingCellConfig is the reference SSB to be used for serving cell measurements. 
· This reference SSB is used to define intra-frequency measurements.
Definition of SSB based intra-frequency measurement
The centre frequency of the reference SSB of the serving cell and the centre frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same. The reference SSB is the SSB defined in BWP-specific servingCellMO under BWP-DownlinkDedicated of active DL BWP. If the field is absent, the reference SSB is the SSB defined in servingCellMO under ServingCellConfig.

The above agreements imply that, if a BWP-specific servingCellMO is configured, then the reference SSB to define intra-frequency measurements is associated with the UE active BWP. When the UE switches the active BWP, the reference SSB may change, implying that the neighbor cell measurement type may change from intra-frequency to inter-frequency and vice versa. Additionally, whether a MG is needed or not to perform the measurements may also change. 
[image: ]


For example, in the above scenario, 
· when the UE switches from BWP2 to BWP3, the MO for NCell1 changes from intra-freq MO (with gaps) to inter-freq MO (with gaps)
· when the UE switches from BWP3 to BWP1, the MO for NCell1 changes from inter-freq (with gaps) to intra-freq (without gaps)
· when the UE switches from BWP2 to BWP1, the MO for NCell1 changes from intra-freq (with gaps) to intra-freq (without gaps)



Observation 1: If a BWP-specific servingCellMO is configured, a measurement type for a particular frequency layer may change from intra-frequency to inter-frequency, and vice versa, during a BWP switch.
Since UE requirements for each measurement type may be different, RAN4 needs to define minimum requirements for such transitions.
Proposal 1: Define minimum UE requirements to handle measurement type transition from intra-frequency (with/without MGs) to inter-frequency (with/without MGs) and vice versa, when BWP-specific servingCellMO is configured.
As mentioned earlier, the number of cells/SSBs to monitor for a frequency layer may change when the frequency layer gets reclassified as intra-freq from inter-freq and vice versa. During the transition from intra-frequency to inter frequency, the UE is required to monitor less number of cells/SSBs at the end of the BWP switch and the other way around for inter-freq to intra-freq transition. How UE stores the measurement samples for intra and inter freq Mos is very much UE dependent, and it may be very challenging for the UE to adapt to such transitions during a measurement period. We think, the best way to handle this situation would be that the UE stops any ongoing measurements and restarts the measurement process (number of cells/SSBs to be measured and cell identification/measurement periods) based on the configured MOs and their respective measurement types according to the new reference SSB (which may be determined by servingCellMO or BWP-specific servingCellMO).
Proposal 2: For a frequency layer whose classification (intra/inter frequency) changes due to the BWP switch, UE should start measuring the number of cells/SSBs according to the new classification (based on the relationship between the new reference SSB and configured MO), at the end of the BWP switch.
Proposal 3: For a frequency layer whose classification (intra/inter frequency measurements with/without MGs) changes due to the BWP switch, starting from end of the BWP switch, the UE should be able to perform the measurements within the delays (cell identification and cell measurement delays) according to the new classification (based on the relationship between the new reference SSB and configured MO), i.e., the measurement/cell identification period resets at the end of the BWP switch.
Conclusion
Observation 1: If a BWP-specific servingCellMO is configured, a measurement type for a particular frequency layer may change from intra-frequency to inter-frequency, and vice versa, during a BWP switch.
Proposal 1: Define minimum UE requirements to handle measurement type transition from intra-frequency (with/without MGs) to inter-frequency (with/without MGs) and vice versa, when BWP-specific servingCellMO is configured.
Proposal 2: For a frequency layer whose classification (intra/inter frequency) changes due to the BWP switch, UE should start measuring the number of cells/SSBs according to the new classification (based on the relationship between the new reference SSB and configured MO), at the end of the BWP switch.
Proposal 3: For a frequency layer whose classification (intra/inter frequency measurements with/without MGs) changes due to the BWP switch, starting from end of the BWP switch, the UE should be able to perform the measurements within the delays (cell identification and cell measurement delays) according to the new classification (based on the relationship between the new reference SSB and configured MO), i.e., the measurement/cell identification period resets at the end of the BWP switch.
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