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Introduction
The WID [1] for Rel-17 Additional enhancements for NB-IoT and LTE-MTC includes the following objective regarding NB-IoT neighbor cell measurements in RRC_CONNECTED state:
· Specify signaling for neighbor cell measurements and corresponding measurement triggering before RLF, to reduce the time taken to RRC reestablishment to another cell, without defining specific gaps. [NB-IoT] [RAN2, RAN4].

RAN4 started discussing the above objective in RAN4#99-e and related agreements were captured in a WF [2], reproduced below.
· Define RRM requirements for neighbour cell measurements in RRC Connected state before RLF of NB-IoT
· Note: According to the approved work plan in RAN4#98-bis-e meeting R4-2107255, Channel quality reporting to support 16-QAM in NB-IoT will be discussed in Demod session.
· The new neighbour cell measurement requirements are introduced in a separate section, and exact section number and detailed structures are FFS
· RAN4 shall wait for RAN2 conclusions on the exact conditions for starting and stopping CONNECTED mode neighbour cell measurements
· FFS: Conditions for CONNECTED mode neighbour cell measurement when the target frequency carrier is different from the serving carrier
· Option 1: When the target frequency carrier is different from the serving carrier, the maximum interval between two occasions shall be less than 5 seconds and the minimum length of measurement occasion shall be at least 400 ms for normal coverage.
· FFS: Neighbour cell measurement of a cell in enhanced coverage
· Option 1: The neighbour cell measurement of a cell in enhanced coverage shall be deprioritized from RAN4’s perspective.
· FFS: Multiple carriers operation of Neighbour cell measurement
· Option 1: UE shall be able to monitor at least the carrier which is same as the serving carrier and at least X carriers which are different from the serving carrier. Then detection/measurement delay shall be scaled by the number of carriers.
· X is TBD
· The impact on NRSRP/NRSRQ accuracy requirements will be further discussed in future meetings, e.g. in performance stage.



In addition, RAN2 reached the following related agreements in RAN2#114-e [3]
· The criteria to start measurements is based on a combination of serving cell quality threshold (option b) and variance of the serving cell quality (option c)
· Configuration of the criteria to start the measurements is supported. 
· FFS whether any further information needs to be provided by NW
· FFS whether any assistance information from UE is needed. 
· FFS if/how to support ‘early’ RLF.

This short contribution provides our views on requirements for NB-IoT neighbor cell measurements in connected mode given the current state of progress in RAN2.
Discussion
Given the status in RAN2, we think further progress is needed before RAN4 can start meaningful, detailed discussions about requirements and make significant progress.
For instance, regarding the RAN2 agreement about the criteria to start the neighbor cell measurements in RRC_CONNECTED, it is not clear from the agreement if the serving cell quality evaluation will be specified as an extension of the radio link monitoring procedure, based on PDCCH BLER, or as a new procedure similar to cell re-selection in idle mode. These two alternatives would lead to different requirements in RAN4.
Observation 1: Evaluation of serving cell quality in connected mode for the purpose of triggering neighbor cell measurements could be modeled after radio link monitoring or on after cell re-selection in idle mode.
Proposal 1: RAN4 should wait for further progress in RAN2 regarding the mechanism for triggering neighbor cell measurements in connected mode. 
For the latter approach, one question would be if the serving cell measurements would be differentiated for anchor carrier (both NRSRP and NRSRQ) and non-anchor carrier (NRSRP only). Note that in idle mode, serving cell evaluation on a non-anchor carrier is only allowed when the relaxed monitoring criteria for neighbor cells is met [4], including a test (upper bound) of variability of RSRP measured for the serving cell. That condition may be incompatible with RAN2’s intention to trigger neighbor cell measurements taking into account “variance of the serving cell quality,” i.e. the neighbor cells would be triggered only if enough variability in serving cell quality is observed. Nevertheless, in connected mode the situation would be different since the UE would need to monitor dedicated channels and, therefore, different criteria allowing serving cell measurements on non-anchor carrier may be warranted compared to idle mode.
It is recognized that NB-IoT neighbor cell measurements could take a significant amount of time (based on existing requirements) and as a result it would be difficult to perform inter-frequency measurements, which incur re-tuning overhead, without predictable pauses (gaps) in UL/DL scheduling. This motivates prioritizing intra-frequency neighbor cell measurements regardless of whether the serving carrier is an anchor carrier or non-anchor carrier.
Proposal 2: RAN4 should prioritize requirements for intra-frequency neighbor cell measurements in connected mode regardless of whether the serving frequency is anchor carrier or non-anchor carrier.
Based on RAN4’s response to LS R2-2102165 [5], there is a significant delay associated with detecting new (unknown) cells. If the target cell is known, then cell re-selection time delay can be dramatically reduced. RAN4 also clarified in the reply LS that a cell can be considered as known if it has been measured within the last 5 seconds and during which the cell remains detectable.
Prior to entering connected mode, the UE would have detected/measured neighbor cells in idle mode and it would be beneficial for the UE to continue to measure a number of those cells during connected mode so that it can maintain a set of known candidate cells.
Proposal 3: It would be beneficial for the UE to measure neighbor cells detected in idle mode continuously (at least once every 5 seconds) during connected mode so that it can maintain a set of known candidate cells. Detection of new cells in connected mode would not be precluded.
Conclusions
Observation 1: Evaluation of serving cell quality in connected mode for the purpose of triggering neighbor cell measurements could be modeled after radio link monitoring or on after cell re-selection in idle mode.
Proposal 1: RAN4 should wait for further progress in RAN2 regarding the mechanism for triggering neighbor cell measurements in connected mode. 
Proposal 2: RAN4 should prioritize requirements for intra-frequency neighbor cell measurements in connected mode regardless of whether the serving frequency is anchor carrier or non-anchor carrier.
Proposal 3: It would be beneficial for the UE to measure neighbor cells detected in idle mode continuously (at least once every 5 seconds) during connected mode so that it can maintain a set of known candidate cells. Detection of new cells in connected mode would not be precluded.
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