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Introduction
In RAN 86 meeting [1], it was agreed to further study the power saving techniques for RedCap UEs.
	Study UE power saving and battery lifetime enhancement for reduced capability UEs in applicable use cases (e.g. delay tolerant) [RAN2, RAN1]: 
· Reduced PDCCH monitoring by smaller numbers of blind decodes and CCE limits [RAN1].
· Extended DRX for RRC Inactive and/or Idle [RAN2]
· RRM relaxation for stationary devices [RAN2]


This contribution will discuss extended DRX for RRC Inactive and/or Idle and RRM relaxation for stationary devices.

RRM measurement relaxation 
RRM measurement is one of most power consuming function for UE, which is used for managing mobility. For RRM measurement, the power consumption is directly proportional to the measurements frequency and the number of measurement objects including SSBs, cells, frequencies and so on. The power consumption is also affected by the measurement configuration from the network. In RAN 86 meeting, it was agreed to study the power saving techniques of RRM measurement relaxation for stationary RedCap NR devices.

RRM measurement relaxation for neighbour cells
In RAN4 92 meeting, it was agreed to further study the power saving techniques of RRM measurement relaxation.
	Agreement
The following options should be considered for RRM measurement relaxation if the measurement relaxation criteria defined in RAN2 are met in next meeting:
· Option1: RRM measurement relaxation by allowing measurements with longer intervals, and/or by reducing the number of carriers to be measured;
· Option2: RRM measurement relaxation of neighbour cell monitoring in LTE MTC/NB-IoT can be reused for defining the RRM requirements for UE power saving in NR
· Other option is not precluded.



In the past several RAN4 meetings, there were extensive discussions on RRM measurement relaxation for neighbour cells. The consensus was captured in the way forward [2] [3] as follows.
	· The time interval for measurement relaxation since last measurement for cell reselection for scenario#3 (Low mobility and Not in cell-edge scenario) is 1 hour
· The scaling factor of RRM measurement relaxation with longer intervals shall apply to Tdetect, Tevaluate, and Tmeasure.
· scaling factor of measurement interval
· Use 3 times fixed scaling factor of measurement interval for scenario #1(Low mobility scenario) and scenario #2 (Not-in-cell-edge scenario)
· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, if criteria of low mobility and not in cell edge are both fulfilled,
· UE can stop both equal/low priority and high priority inter-freq/inter-RAT measurements
· 1 hour time interval applies to the measurement relaxation since last measurement for cell reselection for higher priority carriers
· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and only criteria of low mobility is configured, if the low mobility criteria is fulfilled
· UE is not required to do any lower and equal priority inter-frequency/inter-RAT measurement
· When NW indicates that higher priority carrier measurements can be relaxed (highPriorityMeasRelax), UE measures higher priority inter-frequency/inter-RAT layers at least every 1 hour
· When NW does not indicate that higher priority carrier measurements can be relaxed, UE measures higher priority inter-frequency/inter-RAT layers at least every Thigher_priority_search (60 sec).


[bookmark: OLE_LINK59]The mentioned discussion focused on low mobility and not in cell-edge scenario, but not stationary devices. In our view, RRM measurement relaxation enhancement for neighbour cells can be performed for stationary RedCap UEs. The discussed RRM measurement relaxation methods of neighbour cells in NR R16 can be used as a baseline, i.e., allowing measurements with longer intervals or reducing the number of carriers to be measured. The following options can be discussed further.
· Stationary devices do not perform neighbour cells measurement.
· Measurement activities on some frequencies should be reduced, e.g., by increasing measurement period of some frequency layers. 
· Measurement on unnecessary frequency layers should be avoided. In some locations, UE cannot find any cell in some neighbour frequency layers, or the cells in some neighbour frequency layers are far from the reselection threshold.
Proposal 1: RRM measurement relaxation for neighbour cells including frequency layers with higher/equal/lower priority can be considered for stationary RedCap UEs.

RRM measurement relaxation for serving cell
In R16 NR, RRM measurement for neighbour cells for both intra and inter-freq can be relaxed for UE in RRC_CONNECTED and RRC_IDLE/INACTIVE, while RRM measurement relaxation for serving cell is down-prioritized for UE in any RRC state. The main reason is that UE would need to have timely information to determine whether to perform RRM measurement relaxing for neighbour cells based on the serving cell measurements.
In RRC_IDLE/INACTIVE, RAN4 defines the minimum requirement on the measurement period of serving cell, based on SMTC periodicity and configured DRX cycle.
TS 38.133
	The UE shall measure the SS-RSRP and SS-RSRQ level of the serving cell and evaluate the cell selection criterion S defined in [1] for the serving cell at least once every M1 DRX cycle; where:
  M1=2 if SMTC periodicity (TSMTC) > 20 ms and DRX cycle ≤  0.64 second,
  otherwise M1=1.


From the above, the minimum requirement on serving cell measurement period defined by RAN4 suggests that UE measures SS-RSRP and SS-RSRQ every DRX cycle, and when SMTC periodicity is long enough and DRX cycle is not too long, this can be done every two DRX cycles. Therefore, most of measurement activities of UE in RRC_IDLE/INACTIVE are directed to serving cell.
[bookmark: OLE_LINK1][bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK6]In the SID, RRM measurement relaxation is focus on stationary devices. Stationary RedCap UEs and NB-IOT UEs are basically the same in terms of mobility. In R15, NB-IOT has introduced RRM measurement relaxation mechanism for serving cell. In our view, RRM measurement relaxation for serving cell can be performed for stationary RedCap UEs when some conditions (e.g., RSRP/RSRQ of serving cell is above a threshold) are met. The RRM measurement relaxation methods of serving in NB-IOT can be used as a baseline, i.e., increasing measurement period of serving cell. 
[bookmark: OLE_LINK7]Proposal 2: RRM measurement relaxation for serving cell can be considered for stationary RedCap UEs.

Extended DRX for RRC Inactive and/or Idle
eDRX has a longer paging cycle than DRX, which enables the terminal to better save power and also causes longer downlink data delay. For WB-E-UTRAN, the extended idle mode DRX value range will consist of values starting from 5.12s (i.e. 5.12s, 10.24s, 20.48s, etc.) up to a maximum of 2621.44s (almost 44 min). Therefore, eDRX is suitable for scenarios where time urgency is not very high. 
As RedCap UEs, industrial wireless sensors is dealing with scenarios of relaxed requirements on latency, large number of connections, longer battery life, etc. For wearable devices, latency requirements should be similar to or slightly more relaxed than NR eMBB and battery life may be days to weeks. Therefore, support for longer DRX cycle can be considered for RedCap UEs in some scenarios. eDRX mechanism  in LTE MTC and NB-IOT can be used as baseline.
Proposal 3: Extended DRX in RRC Inactive and/or Idle mode can be introduced for RedCap UEs in some scenarios.

Conclusion
As summary, we have the following proposals.
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Proposal 1: RRM measurement relaxation for neighbour cells including frequency layers with higher/equal/lower priority can be considered for stationary RedCap UEs.
Proposal 2: RRM measurement relaxation for serving cell can be considered for stationary RedCap UEs.
Proposal 3: Extended DRX in RRC Inactive and/or Idle mode can be introduced for RedCap UEs in some scenarios.
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