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Introduction
The revised Rel-18 WID [1] for Enhanced RedCap contains several enhancements for core requirements:
	Power saving/energy efficiency enhancements
· Enhanced eDRX in RRC_INACTIVE (>10.24s) [RAN2, RAN3, RAN4]
· Note that this objective requires SA2, CT1 and CT4 involvement
Complexity/cost reduction
· Further reduced UE complexity in FR1 [RAN1, RAN2, RAN4]
· UE BB bandwidth reduction
· 5 MHz BB bandwidth only for PDSCH (for both unicast and broadcast) and PUSCH, with 20 MHz RF bandwidth for UL and DL
· The other physical channels and signals are still allowed to use a BWP up to the 20 MHz maximum UE RF+BB bandwidth.
· Support additional separate early indication(s) [RAN1, RAN2]
· UE peak data rate reduction
· Relaxation of the constraint (vLayers·Qm·f ≥ 4) for peak data rate reduction
· The relaxed constraint is, e.g., 1 (instead of 4).
· The parameters (vLayers, Qm, f) can be as in Rel-17 RedCap.
· Both 15 kHz SCS and 30 kHz SCS are supported.
· Aim to define at most one Rel-18 RedCap UE type for further UE complexity reduction.
· The existing UE capability framework is used, and changes to capability signalling are specified only if necessary. By default, all UE capabilities applicable to a Rel-17 RedCap UE are applicable unless otherwise specified.
Notes:
· The work defined as part of this WI is not to overlap with LPWA use cases.
· Coexistence with non-RedCap UEs and Rel-17 RedCap UEs should be ensured.
· This WI considers all applicable duplex modes unless otherwise specified.
Check in RAN#99 regarding:
· Whether UE peak data rate reduction for UE is limited only with UE BB bandwidth reduction or standalone



In RAN4#106 [2], defining of requirements for eDRX cycle > 10.24 sec in FR1 and FR2 is agreed.
	Serving cell requirements in RRC Inactive state for eDRX > 10.24
· Option 1: Idle state eDRX requirements for eDRX cycle > 10.24 sec are used as baseline for Inactive state 
· Option 1a:
· Maximum INACTIVE (RAN paging) eDRX length =  10485.76s
· 1.28s ≤ PTW length ≤ IDLE state PTW length, with 1.28s granularity
· Option 2: RAN4 to await progress in RAN2/CT/SA to discuss and specify RRM core requirements for eDRX in RRC_INACTIVE state. 
Neighbour cell requirements in RRC Inactive state for eDRX > 10.24
Option 1: Idle state eDRX requirements for eDRX cycle > 10.24 sec are used as baseline for Inactive state 
· Option 1a:
· Maximum INACTIVE (RAN paging) eDRX length =  10485.76s
· 1.28s ≤ PTW length ≤ IDLE state PTW length, with 1.28s granularity

· Option 2: RAN4 to await progress in RAN2/CT/SA to discuss and specify RRM core requirements for eDRX in RRC_INACTIVE state.



In RAN4#106 [2], the RRM impact of baseband reduction is agreed. 

	RRM impact of baseband BW reduction in FR1
· FFS on possible impacts on SIB1 reading and paging reception related RRM requirements.



In RAN4#106 [2], applicability of Rel-17 RLM/BFD relaxation requirements to Rel-18 RedCap is discussed. 

	Applicability of Rel-17 RLM/BFD relaxation requirements to Rel-18 RedCap
· Option 1: RAN4 to specify the RLM/BFD relaxations for RedCap UEs as a part of eRedCap WI.



For above depicted enhancements, RRM core requirements are discussed in this contribution and a proposal on the further proceeding is made. 
Discussion
Impacts to RRM core requirements for the above enhancements in the WID objective are discussed in this section.
Requirements for eDRX cycle in RRC_INACTIVE
The WID contains the objective to introduce eDRX enhancements related to eDRX cycles >10.24s in RRC_INACTIVE. This requires resolving CN aspects by involving SA2, CT1 and CT4. RAN2 has defined the range of enhanced eDRX cycles in RRC_INACTIVE. In RAN2#121 [3], it is agreed that the PTW length value range of enhanced INACTIVE eDRX is same as IDLE eDRX, i.e. from 1.28 sec to 40.96 sec in the step of 1.28 sec. Also, the range of the long eDRX cycle with the enhanced INACTIVE eDRX is from 20.48 sec to 10485.76 sec same as IDLE eDRX. Since RAN2 has agreed the range of enhanced eDRX cycles in RRC_INACTIVE, RAN4 can develop the respective RRM core requirements for RRC_INACTIVE state in regard to measurement periods.
The expected impacted RRM core requirements in TS 38.133 are the addition of DRX_inactive cycle length greater than 10.24s for FR1 and FR2 in the following subclauses:
· 5.1B.2.2, Measurement and evaluation of serving cell, 
· 5.1B.2.3, Measurements of intra-frequency NR cells, and
· 5.1B.2.4, Measurements of inter-frequency NR cells.
 Idle state eDRX requirements for eDRX > 10.24 sec are used as baseline for serving cell requirements and neighboring cell requirements in RRC Inactive state.
For Enhanced INACTIVE eDRX, the RRM core requirements should be updated in subclauses 5.1B.2.2, 5.1B.2.3 and 5.1B.2.4 of TS 38.133. 

RRM impact of baseband reduction 
The WID specifies to reduce UE BB bandwidth for PDSCH (for both unicast and broadcast) and PUSCH to 5 MHz while keeping 20 MHz RF bandwidth as for Rel-17 RedCap. Other physical channels and reference signals still use a bandwidth up to 20 MHz as for Rel-17 RedCap.
In Section 8 of TR 38.865 [4], an observation is provided for the highlighted combination BW3 (option for UE BB bandwidth reduction) and PR3 (option for UE peak data reduction). In particular, for broadcast channels such as SIB1, the potential Rel-18 UE may utilize additional processing/combining to compensate the coverage difference when considering coexistence and minimizing impact on legacy UEs [4].
RAN1 also identified a significant coverage degradation for SIB1 PDSCH transmission, relative to Rel-17 RedCap UE for the case SIB1 transmission uses BW larger than 5 MHz. According to RAN1’s common understanding, UE can combine multiple SIB1 transmissions and process SIB1 in multiple slots to compensate for the negative coverage margin for SIB1. Therefore, RAN4 needs to study the impact to RRM requirements, such as relaxed SIB1 decoding, due to the aforementioned improved UE processing to compensate the SIB1 coverage degradation.
[bookmark: _Hlk131618471]Since Rel-18 UE is unable to receive the entire PDSCH using a BW greater than 5 MHz, a performance impact may exist as the UE would require more processing time, e.g., around 5 ms or lower. 
RAN4 should discuss whether an extended CGI reporting period is needed. 
Applicability of Rel-17 RLM/BFD relaxation requirements to Rel-18 RedCap
The RLM/BFD relaxations is studied in Rel-17 power saving enhancement WI. To achieve UE’s power saving, the RLM/BFD measurement can be relaxed. RLM/BFD relaxation can be performed depending on the relaxed measurement criterion on low mobility state and good serving cell quality. Therefore, UE will determine its low mobility state and serving cell quality by using the configuration provided in RRC signaling [5]. Then, to configure an RLM/BFD relaxation, UE can report the change of RLM/BFD relaxation status by checking the UE minimum requirements specified in TS 38.133. The required changes on minimum requirements for RLB/BFD relaxation of RedCap UE can be studied as a part of Rel-18 RedCap WI. Thus, we support RAN4 to investigate the potential open issue in the RLM/BFD relaxations for RedCap UEs. 
The requirements for RLM/BFD relaxation will be valid for both Rel-17 and Rel-18 UE architectures. 
RAN4 to define the RLM/BFD relaxation requirements for both 1 Rx and 2 Rx RedCap UEs in eRedCap WI.
Conclusion
This contribution has investigated the impact to RRM core requirements from the objectives in the Rel-18 Enhanced RedCap WID [1]. 
The following observations and proposals are made.
1.  Idle state eDRX requirements for eDRX > 10.24 sec are used as baseline for serving cell requirements and neighboring cell requirements in RRC Inactive state.
For Enhanced INACTIVE eDRX, the RRM core requirements should be updated in subclauses 5.1B.2.2, 5.1B.2.3 and 5.1B.2.4 of TS 38.133. 
Observation 1: Since Rel-18 UE is unable to receive the entire PDSCH using a BW greater than 5 MHz, a performance impact may exist as the UE would require more processing time, e.g., around 5 ms or lower. 
Proposal 1: RAN4 should discuss whether an extended CGI reporting period is needed. 
Observation 2: The requirements for RLM/BFD relaxation will be valid for both Rel-17 and Rel-18 UE architectures. 
Proposal 2: RAN4 to define the RLM/BFD relaxation requirements for both 1 Rx and 2 Rx RedCap UEs in eRedCap WI.
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