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Introduction
The following agreements on eDRX for REDCAP UEs were achieved in RAN2#111-e:
Agreements:
1. RAN2 study eDRX mechanism for both RRC_IDLE and RRC_INACTIVE in this SI. ‎
2. For RRC_INACTIVE, the DRX cycle is extended to 10.24s as baseline. 

Agreements via email - from offline 111:
1. For RRC_IDLE, the DRX cycle is at least extended to 10.24s. FFS on further extension ‎beyond 10.24s.  
2. For RRC_IDLE and/or RRC_INACTIVE, if the NR DRX cycle range is extended beyond 10.24s, the LTE ‎eDRX mechanism beyond 10.24s (e.g., PTW, PH, etc.) is used as baseline when NR eDRX cycle is configured beyond 10.24s. 

FFS:
1. For RRC_IDLE and/or RRC_INACTIVE, FFS on baseline mechanism when the configured NR eDRX cycle is less or equal to 10.24s

In this contribution, we discuss the design motivations on further extension of RRC_IDLE/RRC_INACTIVE DRX cycle beyond 10.24s for some of the reduced capability NR devices such as massive industrial wireless sensor network (IWSN) devices. These devices involve relatively low-end services with the requirement of small device form factors, and/or being completely wireless with a battery life of several years. 
Discussion
[bookmark: _Hlk525905422]Reduced capability NR devices include use cases such as massive industrial wireless sensor network (IWSN). Based on service performance requirements for industrial wireless sensors defined in Table 5.2-2 of TS 22.104, the battery lifetime should be more than 5 years, which is similar to the battery lifetime requirements of MTC use cases. According to TS 22.104 industrial wireless sensors are expected to generate traffic with the following attributes: 
· periodic (e.g. update of a position or the repeated monitoring of a characteristic parameter) until a stop command is provided or 
· aperiodic: triggered by events (such as process events, diagnostic events or maintenance events).

Either of these types of communication are expected to be intermittent/sporadic with a long period of inactivity, e.g. in minutes or hours. Taking aperiodic transmission as an example, the events are defined by the control system or by the user and configured into the targeted device(s), e.g. IWSN devices, which then reports occurrence of the events. Such events might be intermittent with a long inactivity period between event, leading to infrequent uplink traffics. The configuration of the events that trigger aperiodic transmissions may be updated occasionally, but not frequently.  Similarly, the configuration of the device for the periodic reporting of an update of a position or for the repeated monitoring of a characteristic parameter of a process may be updated into the device(s) occasionally. We can there for conclude that downlink traffic for a least a class of reduced capability devices like IWSN devices are infrequent traffic, like the traffic profile of LTE MTC use cases. 


Observation 1: Some of the use cases for the reduced capability NR devices have a similar battery lifetime requirement as MTC use cases. Therefore, similar to MTC cases, battery power is a critical resource to be optimized for a broad class of reduced capability NR devices.
Observation 2: Similar to MTC devices, some reduced capability NR devices are subject to infrequent traffic and can benefit long sleep time. The regular DRX may not be well suited to those types of reduced capability NR devices.
Observation 3: An extension of the DRX cycle up to only 10.24s will not meet the battery lifetime requirement for some of the reduced capability NR devices. 
Proposal 1: The DRX cycle in RRC_IDLE is extended beyond 10.24s for REDCAP UEs.
In LTE, the maximum value of eDRX cycle in RRC_IDLE is 2621.44s (almost 44 min) for eMTC UEs and 10485.76s (max of Hyper SFN cycle, almost 3 hours) for NB-IOT UEs. In addition, eMTC UEs can connect to 5GC and 5GC already supports extended DRX parameters up to 2621.44s in registration procedure. There is no additional work expected for CN to support this value.
Proposal 2: The eDRX cycle in RRC _IDLE is extended up to 2621.44s for REDCAP UEs.
Proposal 3: The eDRX cycle in RRC_INACTIVE is extended beyond 10.24s for REDCAP UEs.
For consistency with RRC_IDLE, we also propose to extend the DRX cycle in RRC_INACTIVE for REDCAP UEs to 2621.44s.
Proposal 4: The eDRX cycle in RRC _INACTIVE is extended up to 2621.44s for REDCAP UEs.
Conclusion
In this contribution, we discuss our views related to the design of eDRX for reduced capability NR devices. We made the following observations and proposals:
Observation 1: Some of the use cases for the reduced capability NR devices have a similar battery lifetime requirement as MTC use cases. Therefore, similar to MTC cases, battery power is a critical resource to be optimized for a broad class of reduced capability NR devices.
Observation 2: Similar to MTC devices, some reduced capability NR devices are subject to infrequent traffic and can benefit long sleep time. The regular DRX may not be well suited to those types of reduced capability NR devices.
Observation 3: An extension of the DRX cycle up to only 10.24s will not meet the battery lifetime requirement for some of the reduced capability NR devices. 
Proposal 1: The DRX cycle in RRC_IDLE is extended beyond 10.24s for REDCAP UEs.
Proposal 2: The eDRX cycle in RRC _IDLE is extended up to 2621.44s for REDCAP UEs.
Proposal 3: The eDRX cycle in RRC_INACTIVE is extended beyond 10.24s for REDCAP UEs.
Proposal 4: The eDRX cycle in RRC _INACTIVE is extended up to 2621.44s for REDCAP UEs.
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