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1. Background 
From WIs Additional MTC type enhancements for LTE & Additional enhancements for NB-IoT, following is one of common objective. 
Connection to 5GC:

· Specify support for the following features [RAN2, RAN3]

· Support of extended DRX in CM-CONNECTED with RRC_INACTIVE (support of sleep cycles up to the NAS and SMS retransmission timers)

During RAN2#106, following agreements were made
Agreements:

- RRC-INACTIVE state in NB-IoT connected to 5GC is  not supported.
- RRC-INACTIVE state with short eDRX cycles is optionally supported for eMTC connected to 5GC with capability signalling.
- FFS if EDT in RRC-INACTIVE state is not supported in Rel-16.

- UP optimization solution is supported for both eMTC and NB-IoT connected to 5GC with capability signalling.

- eLTE is assumed to be the baseline for RRC-INACTIVE state for eMTC UEs connected to 5G.

- Working assumption: Same cell selection/reselection criteria and measurement rules for BL UEs and non-BL UEs in CE in RRC_IDLE when attached to EPC are applied to BL UEs and non-BL UEs in CE in RRC_INACTIVE or RRC_IDLE when attached to 5GC.

- For transmission over DRB, NB-IoT/eMTC UE connected to 5GC uses the same AS security algorithms as eLTE regardless of PDCP type

- KeNB root key is derived from Kamf as specified in TS 33.501.

- For NB-IoT/eMTC UE connected to 5GC, AS security algorithms are indicated by using LTE code points, e.g., EIA, EEA.

In this paper, we are going to discuss about access stratum changes required to support eDRX functionality for eMTC connected to 5GC in RRC_INACTIVE state.
2. eDRX for CM-CONNECTED, RRC-INACTIVE state  
RAN2 agreed to adopt RRC_INACTIVE state with short eDRX cycles for eMTC UEs.
Following text is taken from SA2 agreed CR S2-1901055 [3].

For extended DRX for CM-CONNECTED with RRC Inactive state, the AMF passes the UE's accepted idle mode eDRX cycle length value to NG-RAN. If the UE supports eDRX in RRC inactive, based on its UE radio capabilities,  NG-RAN configures the UE with an eDRX cycle in RRC-INACTIVE up to the value for the UE's idle mode eDRX cycle as provided by the AMF in “RRC Inactive Assistance Information” as defined in clause 5.3.3.2.5 or up to 10.24 seconds (whichever is lower). 

The RAN buffers DL packets up to the duration of the eDRX cycle chosen by NG-RAN.
2.1 Discussion: 

Based on above SA2 decision, it is clear that when eMTC UE is transitioned into RRC_INACTIVE state through RRC Connection Release message, ng-eNB has to configure UE with both ran-Paging cycle and Paging Time Window (PTW). During PTW, UE monitors RAN and CN pages based on shortest of the ran-PagingCycle (if configured), the (UE specific) paging cycle (if indicated by upper layers), and the defaultPagingCycle included in the radioResourceConfigCommon. PH and PTW_start are calculated by eMTC UE and AMF (same as specified in 36.304 procedures
Observation 1. NG-RAN configures the eMTC UE with short eDRX cycle in RRC-INACTIVE up to the value for the eMTC UE's idle mode eDRX cycle as provided by the AMF in “RRC Inactive Assistance Information” or up to 10.24 seconds (whichever is lower).  
Observation 2. When eMTC UE is in RRC_INACTIVE state, UE monitors paging during PTW based on configured shortest of the ran-PagingCycle (if configured), the (UE specific) paging cycle (if indicated by upper layers), and the defaultPagingCycle included in the radioResourceConfigCommon.
Observation 3. PH and PTW_start are calculated by eMTC UE and AMF (same as specified in 36.304 procedures for EPC)
Proposal 1.  Introduce pagingTimeWindow IE in RRC Connection Release message to specify extended DRX operation in CM-CONNECTED, RRC_INACTIVE state.
Proposal 2.  NG-RAN configures short eDRX cycle (upper bound value is 10.24 sec) for RRC_INACTIVE state operation.   

Proposal 3.  Introduce AS eMTC UE capability to indicate support for extended DRX operation in RRC_INACTIVE state.
3. Conclusion

In this contribution, we discussed proposals for supporting RRC_INACTIVE state with extended DRX feature for eMTC connected to 5GC.  
Observation 1.
NG-RAN configures the eMTC UE with short eDRX cycle in RRC-INACTIVE up to the value for the eMTC UE's idle mode eDRX cycle as provided by the AMF in “RRC Inactive Assistance Information” or up to 10.24 seconds (whichever is lower).
Observation 2.
When eMTC UE is in RRC_INACTIVE state, UE monitors paging during PTW based on configured shortest of the ran-PagingCycle (if configured), the (UE specific) paging cycle (if indicated by upper layers), and the defaultPagingCycle included in the radioResourceConfigCommon.
Observation 3.
PH and PTW_start are calculated by eMTC UE and AMF (same as specified in 36.304 procedures for EPC)

Proposal 1.
Introduce pagingTimeWindow IE in RRC Connection Release message to specify extended DRX operation in CM-CONNECTED, RRC_INACTIVE state.
Proposal 2.
NG-RAN configures short eDRX cycle (upper bound value is 10.24 sec) for RRC_INACTIVE state operation.
Proposal 3.
Introduce AS eMTC UE capability to indicate support for extended DRX operation in RRC_INACTIVE state.
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