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1 Introduction
In the revised WID for specifying reduced capability NR (RedCap) devices, the following objectives have been noted to have RAN4 impact [1].
	· Specify support for the following UE complexity reduction features [RAN1, RAN4]:
· Reduced maximum UE bandwidth:
· Maximum bandwidth of an FR1 RedCap UE during and after initial access is 20 MHz. .
· Maximum bandwidth of an FR2 RedCap UE during and after initial access is 100 MHz.
· Reduced minimum number of Rx branches:
· For frequency bands where a legacy NR UE is required to be equipped with a minimum of 2 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE is 1. The specification also supports 2 Rx branches for a RedCap UE in these bands.
· [bookmark: _Hlk58502022][bookmark: _Hlk58574559]For frequency bands where a legacy NR UE (other than 2-Rx vehicular UE) is required to be equipped with a minimum of 4 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE is 1. The specification also supports 2 Rx branches for a RedCap UE in these bands.
· A means shall be specified by which the gNB can know the number of Rx branches of the UE.
· Maximum number of DL MIMO layers:
· For a RedCap UE with 1 Rx branch, 1 DL MIMO layer is supported.
· For a RedCap UE with 2 Rx branches, 2 DL MIMO layers are supported.
· Relaxed maximum modulation order:
· Support of 256QAM in DL is optional (instead of mandatory) for an FR1 RedCap UE.
· No other relaxations of maximum modulation order are specified for a RedCap UE.
· Duplex operation:
· HD-FDD type A with the minimum specification impact (Note that FD-FDD and TDD are also supported.)
· Specify support for the following Extended DRX enhancements for RedCap UEs [RAN2, RAN3, RAN4]:
· Extended DRX for RRC Inactive and Idle with eDRX cycles up to 10.24 s, without using PTW and PH, and with common design (e.g. common set of eDRX values) between RRC Inactive and Idle
· Extended DRX for RRC Inactive and Idle with eDRX cycles up to 10485.76 s; the details of mechanisms and feasibility regarding maximum length of the extended DRX cycles for RRC Inactive and Idle need to be checked by SA2, CT1 and/or RAN4.
· RAN2 to decide which Node(s) configure eDRX in RRC_Idle and RRC_Inactive.
· RRM relaxations for neighbouring cells for RedCap devices: for RRC_Idle/Inactive, and for RRC_Connected based on Rel-16 RRM relaxations for RRC_Idle/Inactive, considering the alternatives identified in the RedCap SI:
· Study until RAN#92e, and, if agreed, specify RRM measurement relaxation [RAN4]



In addition, the following objective mentions that carrier aggregation is not intended for RedCap UEs.
	· Specify definition of one RedCap UE type including capabilities for RedCap UE identification and for constraining the use of those RedCap capabilities only for RedCap UEs, and preventing RedCap UEs from using capabilities not intended for RedCap UEs including at least carrier aggregation, dual connectivity and wider bandwidths. [RAN2, RAN1]
· The existing UE capability framework is used; changes to capability signalling are specified only if necessary.



This contribution briefly discusses the scope of the core RRM requirements work in RAN4 related to reduced capability NR (RedCap) devices and the impact of the current RAN2 agreements.
2 Discussion
In this section, we discuss aspects related to RRM requirements considering the observations of the technical report produced by the Rel-17 study item [2] and current RAN2 agreements.
2.1 UE complexity reduction
Based on above objectives for the work item, there is only limited impact to RRM core requirements for UE complexity reduction features. Nevertheless, CSI reporting may be affected as stated in [2], section 7.2.5. Another item for further study is the introduction of half-duplex FDD UE in the RRM spec, which is not yet defined compared against LTE. Impacts from HD-FDD operation, introduced for IoT devices in 36.133 encompass modified requirements for cell re-selection if Wake-Up-Signal (WUS) is configured, radio link monitoring, intra-frequency and inter-frequency measurements, intra-frequency and inter-frequency OTDOA, ECID and UE Rx-Tx time measurements. In case relaxed switching times between Tx and Rx operation are agreed, as currently being discussed in RF session, UE Tx timing requirements may be as well affected. Thus, aside relaxations for neighbour cell measurements (treated in section 2.3), requirements for radio link monitoring, CSI reporting and UE Tx timing are areas which may be impacted due to introduction of HD-FDD operation in TS 38.133.  
Thereagainst, receiver characteristics such as UE demodulation requirements for RedCap UE, due to restrictions on the number of Rx branches, on DL MIMO support and on the maximum modulation order, will be impacted as mentioned in [2] and will be covered within the performance part of the RAN4 work. This impact will become clearer once the work on core requirements has progressed in RAN1.  
Observation 1: There is only limited impact to RRM core requirements from the support of UE complexity reduction features.  RRM core requirements for radio link monitoring, CSI reporting and UE Tx timing are areas which may be impacted due to introduction of HD-FDD operation in TS 38.133.
2.2 Extended DRX
The related objective, as depicted in section 1, is to specify support for eDRX for RRC Inactive and Idle with eDRX cycles 
· up to 10.24 seconds without using PTW and PH and 
· up to 10485.76 seconds using PTW
Work in RAN4 is to specify measurement requirements for RRC Inactive and RRC Idle in TS 38.331. It is anticipated that this work can proceed in a similar way as done for adding eDRX support for NB-IoT devices in RRC Inactive and RRC Idle, when connected to 5GC as specified in TS 36.133. 
Both [1] and [2] mention the feasibility of upper and lower bound of extended DRX cycles, the first one matching with the HFN cycle and recommend RAN4 to study any limitations in applying the maximum value of 10485.76 seconds. Also, confirmation of using shorter DRX cycles than 5.12 seconds, such as 2.56 seconds when RAN paging cycle is even shorter, for the purpose of power saving, is work deemed to be in RAN4 scope. 
Observation 2: The support of Extended DRX for RedCap devices in RRC Inactive and RRC Idle will impact RAN4 core requirements related to measurement requirements. Confirmation of the range of DRX and eDRX  cycles to be supported should be provided by RAN4. This work needs to be coordinated with RAN2.
2.3 RRM relaxation for neighbouring cells
The related objective is to specify RRM relaxations related to neighbour cell measurements in RRC Idle, RRC Inactive and RRC Connected for stationary or low mobility RedCap devices. This work will follow RAN2’s study on RRM relaxations and the related agreements on which RRM measurement relaxation trigger criteria (e.g. serving cell power change against threshold) and which RRM relaxation methods (e.g. stopping NC measurement for certain time window, measuring a minimum of NC frequencies only or lesser reference signals or only specific beams as described in [2]) need to be specified.
RAN4 is deemed to specify neighbour cell measurement requirements for RRM relaxation as triggered by UE or network for a stationary or low mobility RedCap device. In RRC Connected, the need for accuracy requirements for each measurement quantity being compared against a trigger criterion (e.g. RSRP, RSRQ) should be assessed.
Observation 3: The support of neighbour cell measurement relaxations for a stationary or low mobility RedCap device in RRC Inactive, RRC Idle and RRC Connected will impact RAN4 core requirements related to measurement requirements. RAN4 needs to await outcome of RAN2’s study on RRM relaxation methods and trigger criteria and then coordinate the work with RAN2.
3 Conclusion
This contribution outlined the features being specified for RedCap UEs and briefly discussed the impact of these features on the RAN4 specification for RRM requirements. The following observations were made.
Observation 1: There is only limited impact to RRM core requirements from the support of UE complexity reduction features.  RRM core requirements for radio link monitoring, CSI reporting and UE Tx timing are areas which may be impacted due to introduction of HD-FDD operation in TS 38.133.
Observation 2: The support of Extended DRX for RedCap devices in RRC Inactive and RRC Idle will impact RAN4 core requirements related to measurement requirements. Confirmation of the range of DRX and eDRX cycles to be supported should be provided by RAN4. This work needs to be coordinated with RAN2. 
Observation 3: The support of neighbour cell measurement relaxations for a stationary or low mobility RedCap device in RRC Inactive, RRC Idle and RRC Connected will impact RAN4 core requirements related to measurement requirements. RAN4 needs to await outcome of RAN2’s study on RRM relaxation methods and trigger criteria and then coordinate the work with RAN2.
The following proposal is made: 
Proposal 1: RAN4 scope of the RRM work for RedCap devices is on introducing HD-FDD operation, which may require specific requirements for radio link monitoring, CSI reporting and UE Tx timing, as well as defining measurement requirements for support of Extended DRX in RRC Idle and RRC Inactive and RRM relaxations for neighbour cell measurements in RRC Idle, RRC Inactive and RRC Connected based on RAN2 agreements. Therefore, work should proceed in tight coordination with RAN2 and RAN1. 
4 References
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