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1. Introduction
The Work Items on “Additional enhancements for NB-IoT” [1] and “Additional MTC enhancements for LTE” [2] both include the following objective:
Connection to 5GC:

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

· Support of extended DRX in CM-IDLE

This document takes a first pass through the impacts for RAN3 specifications.
This document is a resubmission of part of R3-190319 (related to idle mode eDRX) not opened at the last meeting. The discussion on eDRX for RRC_INACTIVE is pending on ongoing discussions and is not further considered here. 
2. SA2 outcomes on eDRX for CM-IDLE
TR 23.724 recommends adoption of solution 22 on eDRX for CM_IDLE in 5GS.

The description of solution 22 includes the following:

eDRX sleep cycle negotiation: The TR states that EPS principles can be reused except that the NAS procedures affected are Registration and Registration update (and the AMF handles the CN functionality instead of SGSN/MME).

Subscription information: Extended idle mode DRX cycle length value needs to be added in the subscription data from the UDM using the same principles as in EPS.
Hyper SFN, Paging Hyperframe and Paging Time Window: Same handling as in EPC but in 5GC the AMF will assign the Paging Time Window. The AMF will include the Paging Time Window in the extended DRX parameters to the UE and in the paging eDRX information to the (R)AN. However, it is up to RAN to determine the solution for Hyper SFN and Paging Hyperframe, including whether the NB-IOT and E-UTRAN solutions are the same as in EPS.
WB-E-UTRAN (eMTC): the ng-eNB broadcasts an indicator for support of eDRX in 5GC in addition to the existing indicator for support of eDRX in EPC as defined in TS 36.331.
EPC interworking: eDRX handling can be kept separate in EPC and 5GC and no specific interworking is required.
Impacts on existing entities and interfaces (RAN side): the AMF shall set the extended idle mode DRX parameters and supply relevant parameters to UE and (R)AN. 

2.1 Discussion

From the above, the required functionality seems extremely similar to that in E-UTRAN, and essentially limited to the paging message.

Therefore, the obvious impact is the definition of paging eDRX information in the paging message. We would expect that the new IE would include the eDRX cycle, and the PTW.
Observation 1: Stage 3 impact of idle mode eDRX is limited to the NGAP paging message.

There are some open questions, which are mainly in the RAN2 domain:

· The exact definition and range of parameters

· Whether operation is based on rough hyperframe synchronization as in EPS.

· Whether separate parameters need to be defined for camping in E-UTRA and NB-IOT cells (similarly to E-UTRAN).

One further aspect to consider is the use case when a UE’s registration area has both E-UTRA and NR cells. It is our understanding that idle mode eDRX is not applicable to NR cells in rel16, and therefore any eDRX parameters in the paging message could be ignored by a gNB. The alternative would be for the AMF to send eDRX parameters only to ng-eNBs. This is always possible for an optional element, but it would be safer to assume that a gNB should ignore the information. This may be considered a stage 3 detail.

Another related aspect is that, in such a case of registration area with multiple RATs (E-UTRA and NR), the UE may or may not be in eDRX, depending on the cell that it is camped on. This case may be considered a corner case to be avoided, but at any rate this is identical to the case of non-uniform support of eDRX already considered in EPS. The simple consequence is that the latency of MT data is always dictated by the eDRX cycle, while the UE may be listening to paging occasions that cannot be used (due to AMF actions).

It may be worth pointing this out and recommending avoidance, but this discussion can be left to SA2 if needed; no requirements are expected for RAN3.

Observation 2: Operation in mixed RAT registration areas is similar to the case of non-uniform support of eDRX in E-UTRAN.
From RAN3 perspective, the following is proposed:

Proposal 1: RAN3 to agree to the following for idle mode eDRX: 

· Stage 3 impact is limited to paging

· Similar principles of operation may be adopted (e.g. based on rough time alignment between CN and NG-RAN nodes) 
· Further progress on parameters, operation, etc. is dependent on RAN2, but RAN3 could go forward by assuming EPS operation and parameters.

3. Conclusions
Observation 1: Stage 3 impact of idle mode eDRX is limited to the NGAP paging message.

Observation 2: Operation in mixed RAT registration areas is similar to the case of non-uniform support of eDRX in E-UTRAN.
Proposal 1: RAN3 to agree to the following for idle mode eDRX: 

· Stage 3 impact is limited to paging

· Similar principles of operation may be adopted (e.g. based on rough time alignment between CN and NG-RAN nodes) 

· -
Further progress on parameters, operation, etc. is dependent on RAN2, but RAN3 could go forward by assuming EPS operation and parameters.
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