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1 Introduction
In RAN4#106-bis-e meeting, discussion on RRM core requirements for enhanced RedCap UE was conducted 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)
	Extended eDRX range requirements in RRC INACTIVE 
· INACTIVE state requirements for eDRX cycle > 10.24 sec
· The sample number needed to perform the serving cell and intra/inter-frequency neighbor cell detection/evaluation/measurements for corresponding IDLE mode eDRX cycles can be reused for INACTIVE mode eDRX cycles.

[bookmark: OLE_LINK15]When configured with both IDLE and INACTIVE eDRX configurations for serving cell measurements
· [bookmark: OLE_LINK7]Wait for the RAN2 decisions on the T value and PTW length design before defining serving cell measurements requirements 

When configured with both IDLE and INACTIVE eDRX configurations for neighbour cell measurements
The detection/measurement/evaluation delay requirements for intra-frequency/inter-frequency neighbour cells shall be specified in the step of:
· INACTIVE eDRX cycle, if the eDRX_Inactive=2.56/5.12/10.24sec
· FFS if eDRX_Inactive  20.48sec
When to measure when configured with both IDLE and INACTIVE eDRX configurations larger than 10.24s for serving neighbor cell measurements
· Measurements/evaluation period shall be constrained to be within a single PTW irrespective of whether IDLE or INACTIVE eDRX PTW is being used.
· Note: Wait for the RAN2 decisions on the T value and PTW.  

When to measure when configured with both IDLE and INACTIVE eDRX configurations larger than 10.24s for neighbour cell measurements
The number of samples needed for Tdetect,NR of intra-freq or inter-freq cell measurement (measured in DRX cycles) may belong to more than one PTW.

[bookmark: OLE_LINK12]When to measure when IDLE and INACTIVE eDRX PTW do not coincide
RAN4 to wait for RAN2 progress to discuss following:
· Whether to clarify the measurement behavior when the PTWs of IDLE and INACTIVE states are not coinciding.
Transition requirements 
RAN4 to discuss the need for transition requirements (UE behavior and corresponding requirement for the transition between short INACTIVE eDRX (≤10.24sec) and long INACTIVE eDRX(20.48sec)) after the INATIVE eDRX with PTW requirements are finalized. 


[bookmark: OLE_LINK1]Based on last meeting progress, several open issues related to requirements for INACTIVE eDRX＞10.24s are pending waiting for further RAN2 decisions on the T value and PTW length design. Below we attached RAN2 agreements achieved in the two recent meetings:
	RAN2#121
· [bookmark: OLE_LINK2]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
RAN2#121-bis
· RAN PTW length is mandatorily present within Rel-18 INACTIVE eDRX’s configuration.
· Use the same UE_ID_H as IDLE eDRX for calculating the PH for RAN paging when INACTIVE eDRX is longer than 10.24s.
· Use TeDRX_RAN instead of TeDRX_CN to calculate the PH for RAN paging when TeDRX_RAN is longer than 10.24s.
· For the overlapping PH, RAN PTW starting location is determined based on CN eDRX cycle.
· For the non-overlapping PH, PTW starting location for RAN PTW is determined based on the CN eDRX cycle.
· In an overlapped or non-overlapped PH: Within RAN PTW and outside CN PTW, T = RAN configured DRX cycle
· [bookmark: OLE_LINK10]If this is even a valid case (we will decide later): In an overlapped PH: Within CN PTW and outside RAN PTW, T = min {CN configured DRX cycle, default paging cycle broadcast in system information}.
· [bookmark: OLE_LINK11]In an overlapped PH: Within both CN PTW and RAN PTW, T = min {CN configured DRX cycle, RAN configured DRX cycle, default paging cycle broadcast in system information}.


[bookmark: OLE_LINK9]According to RAN2 agreements, RRC_INACTIVE mode UE could receive both RAN paging and CN paging. For INACTIVE eDRX longer than 10.24s, eRedCap UE in INACTIVE mode could receive two sets of eDRX cycle and PTW configurations. 
RAN2 has confirmed that PTW length value range and long eDRX cycle (>10.24 s) value range of INACTIVE eDRX are the same as IDLE eDRX. Also, the PTW starting locations are aligned for INACTIVE eDRX and IDLE eDRX when they coincide in the same PH.
However, the relationships between the RAN PTW length and CN PTW length are not very stable, and the feasibility of RAN PTW length＞CN PTW length is still under discussion. In our understanding, when configured with both IDLE and INACTIVE eDRX longer than 10.24s, the PTW configuration and corresponding T could be classified into the following cases based on current RAN2 progress.
Case 1a: In an overlapped PH: Within RAN PTW and outside CN PTW, T = RAN configured DRX cycle
[bookmark: OLE_LINK13]Case 1b: In a non-overlapped PH: Within RAN PTW and outside CN PTW, T = RAN configured DRX cycle
Case 2: In an overlapped PH (FFS the validity): Within CN PTW and outside RAN PTW, T = min {CN configured DRX cycle, default paging cycle broadcast in system information}
Case 3: In an overlapped PH: Within both CN PTW and RAN PTW, T = min {CN configured DRX cycle, RAN configured DRX cycle, default paging cycle broadcast in system information}
[bookmark: OLE_LINK6]Fig 1a and Fig 1b briefly illustrate the cases mentioned above, where in Fig 1a RAN PTW length＞CN PTW length and in Fig 1b RAN PTW length＜CN PTW length.


When IDLE and INACTIVE eDRX PTW do not coincide (in a non-overlapped PH, i.e. case 1b), there exists only one set of PTW and T, so measurement could simply performed based on the RAN PTW and T=RAN configured DRX cycle.
However, when IDLE and INACTIVE eDRX PTW coincide (in an overlapped PH), there exists both CN paging and RAN paging. From measurement perspective, it has been agreed that both serving cell measurement and neighbour cell measurement (Tmeasure,NR and Tevaluate,NR) shall be constrained to be within a single PTW. Basically, the T value in each cases will be determined in RAN2. So, what RAN4 need to decide is which PTW to use when defining the measurement requirement. From our perspective, it would be more straightforward to use RAN PTW.
[bookmark: OLE_LINK3][bookmark: OLE_LINK16]Proposal 1: When configured with both IDLE and INACTIVE eDRX cycle longer than 10.24s for serving cell measurements:
· UE performs serving cell measurements based on T and RAN PTW, where T is determined in RAN2;
· The number of samples needed for Nserv of serving cell measurement (measured in T) must be contained in a single RAN PTW.
Proposal 2: When configured with both IDLE and INACTIVE eDRX cycle longer than 10.24s for neighbor cell measurements:
· UE performs neighbor cell measurements based on RAN paging cycle and RAN PTW;
· The number of samples needed for Tmeasure,NR /Tevaluate,NR of neighbor cell measurement (measured in RAN paging cycles) must be contained in a single RAN PTW.
Complexity/cost reduction
	Impact on CGI reading requirements
· FFS whether to define CGI reading requirements for Rel-18 eRedCap UEs
· If CGI reading requirements for Rel-18 eRedCap UEs are introduced
· If SIB1 is scheduled within 5MHz BW
· Reuse existing requirements for SIB1 reading for the case 
· FFS for the requirements for the case of SIB1 scheduled with BW > 5MHz


[bookmark: OLE_LINK4]Referring to the endorsed contribution in RAN#99 [2], two types of Rel-18 eRedCap UE are defined in RAN1, i.e. Rel-18 eRedCap UE capable of 20MHz + PR1 and Rel-18 eRedCap UE capable of BW3/PR3 + PR1. For Rel-18 eRedCap UE capable of 20MHz + PR1, the only difference between Rel-18 eRedCap and Rel-17 RedCap is the UE peak data rate reduction. While, for Rel-18 eRedCap UE capable of BW3/PR3 + PR1, the reduction is on UE peak data rate as well as the UE BB BW.
[bookmark: OLE_LINK5]For Rel-18 eRedCap UE with reduced BB BW, the BB BW of PDSCH (both unicast and broadcast) and PUSCH could be reduced to 5MHz. While, the other physical channels and signals are still allowed to use up to 20 MHz maximum UE RF+BB bandwidth, which is the same as for R17 RedCap UEs in FR1. Specifically, as determined by RAN1, the Rel-18 eRdCap UE shall use BB BW of 5MHz to received the SIB1 message of which the scheduling bandwidth could be up to 20MHz. 
In last meeting, RAN4 discussed the BB BW reduction impact as mentioned above on CGI reading requirements.UE need to decode MIB and then SIB1 to get the CGI information. Requirements for CGI identification are specified since Rel-16, including CGI identification delay and interruptions during each autonomous gap. 
So, for case that the BB BW of Rel-18 RedCap is reduced to 5 MHz while the SIB1 scheduling still up to 20MHz, the Rel-18 RedCap UE may need to receive partial SIB1 with BW of 5MHz across multiple times to decode full SIB1. In this way, the time needed for SIB1 reading for Rel-18 eRedCap UE is expected to extend. The interruption caused by SIB1 decoding per sample depend on the duration of SIB1 defined in RAN1 and the margin for before and after SIB1 resources for RF re-tuning and baseband adjustment. For the same reason, we think the interruption for SIB1 decoding is supposed to be extended as well. 
However, according to last meeting discussion, companies pointed out that the main usage for CGI information is SON/ANR to relieve the burden of operators. NW may request multiple UEs to report CGI, and normally may not request a eRedCap UE with reduced complexity/cost to report CGI, which would cause longer delay as well as interruption. We agree with the idea. So, we support that CGI reading is not needed for Rel-18 eRedCap UE.
Proposal 3: Do not define CGI reading requirements for Rel-18 eRedCap UEs.
3 Conclusion
[bookmark: _GoBack]Proposal 1: When configured with both IDLE and INACTIVE eDRX cycle longer than 10.24s for serving cell measurements:
· UE performs serving cell measurements based on T and RAN PTW, where T is determined in RAN2;
· The number of samples needed for Nserv of serving cell measurement (measured in T) must be contained in a single RAN PTW.
Proposal 2: When configured with both IDLE and INACTIVE eDRX cycle longer than 10.24s for neighbor cell measurements:
· UE performs neighbor cell measurements based on RAN paging cycle and RAN PTW;
· The number of samples needed for Tmeasure,NR /Tevaluate,NR of neighbor cell measurement (measured in RAN paging cycles) must be contained in a single RAN PTW.
Proposal 3: Do not define CGI reading requirements for Rel-18 eRedCap UEs.
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