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1. Introduction
Support of reduced capability (REDCAP) NR devices is introduced to Rel-17. The related study item has been concluded in TR 38.875, v17.0.0 and work has been started according to WID in RP-210918 [1]. The objective that may has RAN3 impact listed in the WID is about the introduction of extended DRX: 
	· 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.



REDCAP related studies has been started in other RAN working groups. In RAN2 113-bis e-meeting, a LS [2] with the outcomes on eDRX:
	· RAN decides and configures eDRX via RRC for RRC_INACTIVE (FFS on the need and details of coordination with the CN)
· At least for eDRX cycle, the configurations of the eDRX for RRC_IDLE and RRC_INACTIVE can be different (FFS for PTW, e.g. length and starting point, when eDRX cycles are longer than 10.24s)
· RAN2 assumes that CN provides necessary assistance information on eDRX config. for RRC_IDLE to RAN (e.g. reusing eDRX config. defined in “CN Assistance Information for RRC INACTIVE IE” for E-UTRA/5GC).
· eDRX feature, including the related parameters (i.e. PH, PTW. H-SFN) and corresponding paging operation defined for E-UTRA/5GC is used as baseline to enable eDRX >10.24sec for both RRC_IDLE and RRC_INACTIVE in NR/5GC.



In this contribution, we will discuss the potential RAN 3 impacts based on the information provided in the LS from RAN 2 and the REDCAP WID.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3. Discussion
As mentioned the WID, ‘Extended DRX for RRC Inactive and Idle with eDRX cycles up to 10485.76 s (1024 HFN)’. In the current NGAP protocol, the maximum paging eDRX value for NB-IoT is 1024 HFN; meanwhile, that for other UEs is 256 HFN. Other than the eDRX specific for NB-IoT, the existing NGAP Paging eDRX cycle is much shorter than the 10485.76 s (1024 HFN) designed for REDCAP UEs. It might be convenient to extend the current NGAP Paging eDRX cycle to support the eDRX for REDCAP UEs in RRC_INACTIVE state. 
[bookmark: _Ref70695402]Observation 1. The existing NGAP Paging eDRX cycle (256 HFN) is much shorter than the 10485.76 s (1024 HFN) designed for REDCAP UEs.
[bookmark: _Ref70695377]Proposal 1 RAN 3 considers to extend NGAP Paging eDRX cycles to support the eDRX for REDCAP UEs in RRC_INACTIVE.
[bookmark: OLE_LINK44][bookmark: OLE_LINK45]In last RAN2#113-bis e-meeting, it is agreed that RAN node decides the configuration of eDRX cycle via RRC for REDCAP UEs in RRC_INACTIVE state. However, for UE in CM-CONNECTED mode with RRC_INACTIVE, the impact of eDRX on NAS signalling retransmission should be considered. For example, as specified in TS 24.501, in some cases, the smallest NAS retransmission timer is 6 seconds and the maximum retransmission times is four. Therefore, if the response from the UE is not received by the CN within 30 s after the first transmission, the procedure will fail. In order to avoid the NAS retransmission failure for RRC_INACTIVE, the configuration of the eDRX shall take the NAS retransmission mechanism into account. 
[bookmark: _Ref70600876]Observation 2. The eDRX cycle length for RRC_INACTIVE has impact on NAS retransmission mechanism.
[bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK80]Therefore, some coordination mechanism between the AMF and RAN is needed to handle this issue. The following two options could be considered to allow the RAN node configure the eDRX for RRC_INACTIVE: 
[bookmark: OLE_LINK81]Option 1: the RAN node informs CN the RAN configured eDRX parameters, the CN modifies the NAS retransmission parameters if needed;  
Option 2: the RAN node configures the eDRX parameters based on reference information of the maximum RAN configured eDRX cycle provided by the CN.
For both the above options, assistance information is needed from the CN. For the legacy RAN paging mechanism, the CN provides assistance information in Core Network Assistance Information for RRC INACTIVE IE to the RAN node for RRC_INACTIVE state decision, RNA configuration for the UE and RAN paging in RRC_INACTIVE state. 
For Option 1, the RAN node decides the eDRX cycle in RRC_INACTIVE with considering assistance information provided by the CN. The configured eDRX parameters are then sent to the CN. The CN could modify the NAS timer and/or retransmission times if needed to avoid the NAS retransmission failure due to improper eDRX. In this case, the assistance information included in the Core Network Assistance Information for RRC INACTIVE IE could be reused. 
For Option 2, more assistance information from the CN is needed comparing with Option 1. In this case, the CN shall provide the reference information of the maximum eDRX cycle to the RAN node for the eDRX determination. The maximum eDRX cycle could be a threshold, NAS retransmission parameters (i.e. min. retransmission interval and/or max. retransmission times), etc. The RAN node takes the reference information and legacy assistance information to determine the eDRX parameters. This solution can also avoid the NAS retransmission failure due to improper eDRX. 
[bookmark: _Ref70696697][bookmark: _Ref70603460][bookmark: OLE_LINK78][bookmark: OLE_LINK46][bookmark: OLE_LINK47]Observation 3. There are two potential solutions to implement the coordination between RAN node and CN: 

Option 1: the RAN node informs CN the configured eDRX parameters, the CN modifies the NAS retransmission parameters if needed;  

Option 2: the RAN node configures the eDRX parameters based on reference information of the maximum eDRX cycle provided by the CN.
[bookmark: _Ref70695432]Proposal 2 RAN3 considers the above observation for further analysis. 
As the eDRX for REDCAP UEs in RRC_INACTIVE is configured by the RAN node, based on Observation 3, the CN may not be acknowledged this parameter. It might be convenient to exchange of the configured eDRX via XnAP at some scenarios, i.e. during handover. It is FFS to analyse the potential procedures that may require the configured eDRX for REDCAP UEs in RRC_INACITVE exchange via XnAP signaling. 
[bookmark: _Ref70695436]Proposal 3 RAN 3 considers to exchange the configured eDRX for REDCAP UEs in RRC_INACITVE via XnAP procedures, i.e. handover. 
4. Conclusion
Based on the discussion in this paper, we propose the following:
Observation 1. The existing NGAP Paging eDRX cycle (256 HFN) is much shorter than the 10485.76 s (1024 HFN) designed for REDCAP UEs.
Proposal 1 RAN 3 considers to extend NGAP Paging eDRX cycles to support the eDRX for REDCAP UEs in RRC_INACTIVE.
Observation 2. The eDRX cycle length for RRC_INACTIVE has impact on NAS retransmission mechanism.
Observation 3. There are two potential solutions to implement the coordination between RAN node and CN: 

Option 1: the RAN node informs CN the configured eDRX parameters, the CN modifies the NAS retransmission parameters if needed;  

Option 2: the RAN node configures the eDRX parameters based on reference information of the maximum eDRX cycle provided by the CN.
Proposal 2 RAN3 considers the above observation for further analysis.
Proposal 3 RAN 3 considers to exchange the configured eDRX for REDCAP UEs in RRC_INACITVE via XnAP procedures, i.e. handover.
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