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Introduction
RAN2 previously made the following agreements on paging in RRC_INACTIVE:

Agreements for paging in inactive using DRX (excludes eDRX, if supported)

1: 
Use the same paging occasion calculation mechanism for UEs in inactive as for UEs in idle.

2:
The same input derived from CN UE ID and the same calculation equation is used to calculate the paging occasion for RAN-initiated paging and CN-initiated paging.

3:
The gNB needs to know the input derived from CN UE ID to be used in the calculation and CN UE specific DRX cycle from the NG core.

4:
A UE in inactive can be configured with a UE specific RAN DRX cycle over dedicated signalling.

5:  The UE uses the shortest of the CN UE specific DRX cycle and the cell broadcasted DRX cycle and the RAN DRX cycle. All the DRX cycle values must be multiples of each other. 

6:
UE specific RAN DRX cycle is released when the UE enters idle states.

7
UE specific RAN DRX cycle is kept when the UE moves to one new cell in the RNA area in inactive state.

In this document, we further discuss details of paging DRX for UEs in RRC_INACTIVE.
Discussion
In Rel-8, LTE provides 10-bit SFN to UEs in RRC_IDLE, so that I-DRX cycle is limited up to 210. Thus, UE in RRC_IDLE could not sleep more than 10.24 seconds. In Rel-13, I-DRX length in LTE is extended with eDRX. Thus, UE power saving performance for RRC_IDLE was improved with eDRX.

However, LTE does not support eDRX for UEs in RRC_CONNECTED. Hyper SFN is not considered for UE operation in RRC_CONNECTED. 

In our view, it is beneficial for NR system to support longer DRX cycle than 10.24 seconds for UEs at least in RRC_INACTIVE, considering that RRC_INACTIVE was originally introduced to support power-efficient state for UEs connected to gNB. One simple approach of achieving such power efficiency is to support more than 10-bit SFN and to allow UEs in RRC_INACTIVE to use such a long SFN.
Proposal 1: The DRX cycle for RAN paging in NR should support a longer length than 10.24 seconds with long SFN for UEs in RRC_INACTIVE.
As captured in TR38.804, a RAN node can configure a UE with a DRX cycle for RAN paging. This configuration can be UE specific. In addition, RAN2 agreed that a UE in RRC_INACTIVE can be configured with a UE specific RAN DRX cycle over dedicated signalling. Thus, it seems likely that gNB configures a UE specific DRX cycle for RAN paging via the message that moves a UE from RRC_CONNECTED to RRC_INACTIVE.
Proposal 2: gNB configures a UE specific DRX cycle for RAN paging via the message that moves a UE from RRC_CONNECTED to RRC_INACTIVE.
In addition, gNB may re-configure a UE specific DRX cycle for RAN paging during RAN notification area update procedure.
Proposal 3: gNB is allowed to re-configure a UE specific DRX cycle for RAN paging during RAN notification area update procedure.

RAN2 agreed that UE specific RAN DRX cycle is released when the UE enters idle states. We think that it should be also agreed that UE specific RAN DRX cycle is released when the UE enters RRC_CONNECTED.

Proposal 4: UE specific RAN DRX cycle is released when the UE enters RRC_CONNECTED.

For Rel-15, we may support data transmission and reception for UEs in RRC_INACTIVE. If it is the case, we think that UE in RRC_INACTIVE changes from UE specific DRX cycle for RAN paging to a shorter DRX cycle for data transmission and reception in RRC_INACTIVE. 

Proposal 5: UE in RRC_INACTIVE changes from UE specific DRX cycle for RAN paging to a shorter DRX cycle for data transmission and reception in RRC_INACTIVE.

Conclusion

In conclusion, we propose to agree the following proposals for RAN paging DRX for UEs in RRC_INACTIVE:
Proposal 1: The DRX cycle for RAN paging in NR should support a longer length than 10.24 seconds with long SFN for UEs in RRC_INACTIVE.

Proposal 2: gNB configures a UE specific DRX cycle for RAN paging via the message that moves a UE from RRC_CONNECTED to RRC_INACTIVE.
Proposal 3: gNB is allowed to re-configure a UE specific DRX cycle for RAN paging during RAN notification area update procedure.
Proposal 4: UE specific RAN DRX cycle is released when the UE enters RRC_CONNECTED.

Proposal 5: UE in RRC_INACTIVE changes from UE specific DRX cycle for RAN paging to a shorter DRX cycle for data transmission and reception in RRC_INACTIVE.
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