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1 Introduction
In RAN4#106 meeting, initial discussion on RRM core requirements for enhanced RedCap UE has taken place and a WF was approved [1]. In this paper, we provide our further consideration on the RRM impacts for Rel-18 eRedCap UE.
2 Discussion
Enhanced eDRX in RRC_INACTIVE (>10.24s)
	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
· [bookmark: OLE_LINK2][bookmark: OLE_LINK4]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.

When configured with both IDLE and INACTIVE eDRX configurations for serving cell measurements
· Option 1: For R18 RedCap UE in inactive mode with both RRC_IDLE eDRX configuration and RRC_INACTIVE eDRX configuration which are larger than 10.24s, measurement requirements on serving cell wait for RAN2 conclusion.
· Option 2: Requirement based on T (according to clause 7.1 in TS38.304) needs discussions

When configured with both IDLE and INACTIVE eDRX configurations for neighbour cell measurements
· Option 1: For R18 RedCap UE in inactive mode with both RRC_IDLE eDRX configuration and RRC_INACTIVE eDRX configuration which are larger than 10.24s, UE performs intra-frequency/inter-frequency measurement according to a fixed period rather than T(s).

When to measure when configured with both IDLE and INACTIVE eDRX configurations for serving and neighbour cell measurements
· Option 1: For R18 RedCap UE in inactive mode with both RRC_IDLE eDRX configuration and RRC_INACTIVE eDRX configuration which are larger than 10.24s, UE shall perform measurements within PTW(s) for both idle eDRX and inactive eDRX.
CG-SDT requirements with PTW
· Option 1: New CG-SDT requirement shall be specified . Details are FFS.


For eDRX in RRC_INACTIVE, the latest RAN2 agreements are captured below:
	· RAN2 confirms the R17 agreements made at RAN2#114 for enhanced INACTIVE eDRX: 
-	It is up to RAN to configure the length for PTW for RAN paging, the RAN PTW length can be different from the CN PTW length.
-	When RAN and CN paging coincide in the same PH, the actually used PTW starting location is the same for RAN and CN paging. FFS how to calculate the PTW starting location so that it is the same for RAN and CN PTW.
· PTW length value range of enhanced INACTIVE eDRX is same as IDLE eDRX, i.e. from 1.28s to 40.96s in the step of 1.28s.
· Long eDRX cycle (>10.24 s) value range of enhanced INACTIVE eDRX is same as IDLE eDRX from 20.48s to 10485.76s, i.e. hf2, hf4, hf8, hf16, hf32, hf64, hf128, hf256, hf512, hf1024
· Add the configuration of eDRX cycle (>10.24 s) and PTW length for enhanced INACTIVE eDRX in the RRCRelease message


[bookmark: OLE_LINK1]In Rel-17 RedCap, RAN4 defined the RRM requirements for RedCap UE in RRC_INACTIVE configured with eDRX, while the eDRX cycle length is restricted to 10.24s. In Rel-18 eRedCap, eDRX >10.24s for RRC_INACTIVE mode is supported. For eDRX feature, PTW is configured when eDRX >10.24s and the paging message is limited in PTW.
Generally, we think the basic assumptions on measurements on eDRX with PTW agreed for IDLE eDRX could be taken as baseline for INACTIVE eDRX:
Proposal 1: RAN4 to take the assumptions on measurements on eDRX with PTW agreed for IDLE eDRX as baseline for INACTIVE eDRX:
· the number of samples needed for Nserv of serving cell measurement (measured in DRX cycles) must be contained in a single PTW length,
· the number of samples needed for Tmeasure,NR /Tevaluate,NR of intra-freq or inter-freq cell measurement (measured in DRX cycles) must be contained in a single PTW length, 
· the number of samples needed for Tdetect,NR of intra-freq or inter-freq cell measurement (measured in DRX cycles) could be splitted into different PTWs.
In RRC_INACTIVE mode, UE could receive both RAN paging and CN paging. Together with the enhanced INACTIVE eDRX, eRedCap UE in INACTIVE mode could receive two sets of eDRX cycle lengths and PTW configurations. Based on the latest RAN2 progress, PTW length value range and long eDRX cycle (>10.24 s) value range of INACTIVE eDRX is same as IDLE eDRX. Furthermore, RAN2 is working on the same PTW starting location for RAN and CN paging when they coincide in the same PH. 
Based on current spec, the RRM requirements for serving cell and neighbor cell measurements for RRC_IDLE mode RedCap UE are based on the paging monitoring cycle of T and inactive eDRX respectively. From our perspective, the most straightforward way is to take IDLE eDRX requirements for eDRX cycle > 10.24s as baseline for enhanced INACTIVE eDRX. 
[bookmark: OLE_LINK3]Proposal 2: RAN4 to take the requirements for IDLE eDRX > 10.24s as baseline for enhanced INACTIVE eDRX:
· For the UE in RRC_INACTIVE configured with both IDLE and INACTIVE eDRX cycle longer than 10.24s, UE performs serving cell measurement based on T and corresponding PTW determined in RAN2;
· For the UE in RRC_INACTIVE configured with both IDLE and INACTIVE eDRX cycle longer than 10.24s, UE performs intra-frequency /inter-frequency measurement based on RAN paging and corresponding RAN PTW.
[bookmark: OLE_LINK6]In last meeting, it was raised that new CG-SDT requirement shall be specified for Rel-18 eRedCap UE with PTW. We agree with this proposal as RAN2 intends to allow configuring INACTIVE eDRX＞10.24s together with SDT. For our perspective, we tend to think that the TA validation shall be conducted within single PTW, as it is a rare case to keep the TA validated during such long period, e.g. 20.48s. We propose that RAN4 to define SDT requirements for Rel-18 eRedCap. Detailed discussions should be postponed until more RAN2 progress is achieved..
[bookmark: OLE_LINK8]Proposal 3: RAN4 to define SDT requirements for Rel-18 eRedCap based on RAN2 progress. 
Complexity/cost reduction
	RRM impact of baseband BW reduction in FR1
· FFS on possible impacts on SIB1 reading and paging reception related RRM requirements.

RAN4 impact due to THARQ 
· Option 1: If RAN1 agree on reduction of THARQ RAN4 would capture the changes accordingly. 

RRM impact of peak data rate reduction in FR1

· No RRM impact due to peak data rate reduction objective in FR1. 


[bookmark: OLE_LINK5]According to the objective, for Rel-18 eRedCap UE, the BB bandwidth of PDSCH (both unicast and broadcast) and PUSCH is reduced to 5MHz, while the other physical channels and signals are still allowed to use a BWP up to the 20 MHz maximum UE RF+BB bandwidth as for R17 RedCap UEs in FR1. In this way, RF+BB bandwidth of SSB and PBCH for eRedCap is the same as Rel-17 RedCap. Furthermore, according to the agreements in recent RAN1 meetings, the scheduling of SIB1(PDSCH) and paging channel (PDSCH) to Rel-18 eRedCap UE is allowed to be larger than 5 MHz (as in legacy operation). In last RAN4 meeting, it was agreed to further study the RRM impact possible impacts on SIB1 reading and paging reception related RRM requirements. Currently, there is no requirements defined for paging channel, so the main impact exists in SIB1 reading related requirements.
In Rel-17, CGI reading requirement is specified for NR RedCap in section 9.11A. Based RAN1 decision on the SIB1 scheduling in Rel-18, the time period used to acquire SIB1 message for eRedCap is expected to be extended. For the worst case where 5MHz BB bandwidth supporting SIB1 with BW=20MHz, eRedCap UE is expected to combine the SIB1 repetitions 4 times to obtain the entire SIB1. From our understanding, additional samples are needed for the SIB1 decoding delay requirement for Rel-18 eRedCap. In the worst case, 4 times extensions are needed.
Proposal 4: For CGI reading requirements, the SIB1 decoding delay for Rel-18 eRedCap needed to be extended  compared with Rel-17 RedCap.
3 Conclusion
Proposal 1: RAN4 to take the assumptions on measurements on eDRX with PTW agreed for IDLE eDRX as baseline for INACTIVE eDRX:
· the number of samples needed for Nserv of serving cell measurement (measured in DRX cycles) must be contained in a single PTW length,
· the number of samples needed for Tmeasure,NR /Tevaluate,NR of intra-freq or inter-freq cell measurement (measured in DRX cycles) must be contained in a single PTW length, 
· the number of samples needed for Tdetect,NR of intra-freq or inter-freq cell measurement (measured in DRX cycles) could be splitted into different PTWs.
Proposal 2: RAN4 to take the requirements for IDLE eDRX > 10.24s as baseline for enhanced INACTIVE eDRX:
· For the UE in RRC_INACTIVE configured with both IDLE and INACTIVE eDRX cycle longer than 10.24s, UE performs serving cell measurement based on T and corresponding PTW determined in RAN2;
· For the UE in RRC_INACTIVE configured with both IDLE and INACTIVE eDRX cycle longer than 10.24s, UE performs intra-frequency /inter-frequency measurement based on RAN paging and corresponding RAN PTW.
Proposal 3: RAN4 to define SDT requirements for Rel-18 eRedCap based on RAN2 progress. 
[bookmark: _GoBack]Proposal 4: For CGI reading requirements, the SIB1 decoding delay for Rel-18 eRedCap needed to be extended  compared with Rel-17 RedCap.
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