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1 Introduction

In [1], the objectives include the following items:
	Study UE power saving and battery lifetime enhancement for reduced capability UEs in applicable use cases (e.g. delay tolerant) [RAN2, RAN1]: 

· Reduced PDCCH monitoring by smaller numbers of blind decodes and CCE limits [RAN1].
· Extended DRX for RRC Inactive and/or Idle [RAN2]

· RRM relaxation for stationary devices [RAN2]




This contribution focuses on the second item above and discusses on the eDRX for RRC inactive and/or idle. 
2 Discussion

· eDRX in LTE
eDRX has been supported in LTE for RRC idle mode.  In order to reduce the power consumption for UE in RRC idle, extended DRX cycle which is as long as 1024 Hyper-frames ‎for NB-IoT has been defined, and the UE only monitor the paging as legacy during the paging time window in one eDRX cycle which is configured by upper layer, and the UE doesn’t perform the paging monitor outside the paging time window in the eDRX cycle. The paging time window is calculated via the UE ID, the eDRX cycle, and the paging time window length which is also configured by the upper layer.
To consider the eDRX used for NR idle and/or inactive, the first thought is to reuse the LTE eDRX mechanism. Considering the LTE eDRX is introducing a paging time window in a longer cycle with the legacy paging monitor. It doesn't seem to be inappropriate for NR to reuse the LTE eDRX mechanism. But considering the difference of the legacy paging mechanism between NR and LTE due to multi-beam supported by NR, further study is needed to check whether modification should be introduced.
Proposal 1: The LTE eDRX mechanism for idle mode should be reused for NR with the consideration of multi-beam i.e. define eDRX cycle and paging time window.

· eDRX for NR idle/inactive
The item is “extended DRX for RRC inactive and/or idle”, so first we should determine the scope of the eDRX applied for, only RRC idle, only RRC inactive or both RRC inactive and RRC idle. From the UE side, there is no difference for UE to monitor the paging in RRC idle or in RRC inactive, so from this point view, the eDRX can apply for UE no matter it is in RRC idle and in RRC inactive. And for UE released to inactive state, the UE can receive either RAN paging or CN paging ,that is there may be state mismatch between the UE and network, i.e. the UE may assume it is in RRC inactive state, however the network assume it is in RRC idle, vice versa, if the eDRX is applied only for RRC inactive or RRC idle, the paging mechanism between the network and UE may mismatch, i.e. the UE monitor the paging according to eDRX mechanism, however the network paging UE using legacy paging mechanism without eDRX due to the stat mismatch between the network and UE, it may lead the UE miss the paging from network. So the eDRX mechanism should apply for both RRC idle and RRC inactive.
Proposal 2: The eDRX mechanism should apply for both NR RRC inactive and idle state.

Due to the eDRX mechanism will apply for both NR RRC inactive and idle state, so whether the eDRX parameters should be configured for RRC inactive and idle separately? As discussion above, mismatch of the UE state may occur between the UE and network, if separate eDRX parameters are configured for UE used for RRC inactive and idle, how the UE to monitor the paging will become complexity. So it is simple to define only one eDRX parameters applied for both RRC inactive and idle. 
Proposal 3: Only one eDRX parameters can be configured for UE which apply for UE no matter it is in RRC inactive or idle.

In LTE the eDRX parameters including the eDRX cycle and the paging time window length are configured by MME to UE via NAS which is transparent to RAN. When the CN paging UE, the CN sends the eDRX parameters to the target eNB, the target eNB will paging the UE according to the eDRX parameters.

In NR if the UE is released to idle state, the UE can only receive the CN paging, so the eDRX parameters should at least be acknowledged by UE and CN.  When the CN paging the UE, the CN sends the eDRX parameters to the eNB, the target eNB will paging the UE according to the eDRX parameters.
However if the UE is released to RRC inactive, the eDRX is used for NR RRC inactive. The UE in inactive can receive both CN paging and RAN paging. If the RAN paging is triggered, the anchor gNB should send the eDRX parameters to other target gNB to paging the UE. If the CN paging is triggered, the CN should send the eDRX parameters to the target gNB to paging the UE, so from this view side, the eDRX should be acknowledged by not only the CN and UE but also by the gNB. If the eDRX parameters are transparent to RAN, the RAN can’t perform the RAN paging according to the eDRX parameters. Meanwhile, if the eDRX parameters are transparent to CN, the CN can’t trigger the other gNB to perform the CN paging according to the eDRX parameters. And whether the UE is released to inactive state, it is decided by the gNB which is transparent to the CN. So in order to support the eDRX used for RRC inactive, the eDRX parameters should be exchanged between the CN and RAN, so no matter the UE is released to idle or inactive by RAN, the CN and RAN both can trigger the paging according to the eDRX parameters, if the eDRX parameters are configured to the UE.
Proposal 4: eDRX parameters should be exchanged between CN and RAN to support UE monitor paging according to eDRX in RRC inactive if eDRX parameters are configured to the UE.
Considering the eDRX parameters should be shared between the CN and RAN, so how to configure the eDRX parameters should be discussed.

The first question is which node makes the decision of the eDRX parameters.

· Option 1: CN decides the eDRX parameters
· Option 2: RAN decides the eDRX parameters
· Option 3: either CN or RAN decides the eDRX parameters.

In LTE, the UE may request the use of eDRX during an attach or tracking area updating procedure by including the extended DRX parameters, and the UE and the network may negotiate eDRX parameters during a tracking area updating procedure. The network accepts the request to use the eDRX by providing the extended DRX parameters IE when accepting the attach or the tracking area updating procedure. It is the CN makes the decision.

For NR even though both the CN and RAN should get acknowledge of the eDRX parameters, if both the CN and RAN can make the decision, coordination between the CN and RAN will be introduced which will lead in the complexity. As for RAN or CN which node makes the decision, we prefer to the CN makes the decision like it done in LTE.
Proposal 5: The eDRX parameters should be decided by CN. 
In LTE the eDRX parameters are configured to UE via NAS signaling, in NR, the eDRX parameters are also acquired by RAN, so the eDRX parameters can be sent to UE as following:
· Option 1: via NAS

· Option 2: via RRC.

· Option 3: either via NAS or via RRC
If option 3 is adopted, that is both the CN and RAN can configure the eDRX parameters to UE, in order to avoid the mismatch between CN and RAN, coordination between the CN and RAN will be introduced which will lead in the complexity. For simply, we prefer to only one node can configure the eDRX parameters to UE directly. If the option 1 is adopted, the procedure in LTE can be reused, and upon the eDRX sent to UE, the CN should also send the eDRX parameters to the RAN. If option 3 is adopted, the eDRX parameters should be sent to UE by RAN, it is also feasible considering when and whether the UE is released to idle or inactive is decided by RAN and the eDRX parameters can only be used in idle or inactive. 
Proposal 6: RAN 2 should discuss how to configure the eDRX parameters to UE:

· Option 1: via NAS signaling by CN, and the CN send the eDRX parameters to RAN.

· Option 2: via RRS signaling by RAN, the RAN acquires the eDRX parameters from CN. 

3 Conclusion
This contribution discusses the eDRX mechanism used for NR idle and inactive states, and we propose:
Proposal 1: The LTE eDRX mechanism for idle mode should be reused for NR with the consideration of multi-beam i.e. define eDRX cycle and paging time window.

Proposal 2: The eDRX mechanism should apply for both NR RRC inactive and idle state.

Proposal 3: Only one eDRX parameters can be configured for UE which apply for UE no matter it is in RRC inactive or idle.

Proposal 4: eDRX parameters should be exchanged between CN and RAN to support UE monitor paging according to eDRX in RRC inactive if eDRX parameters are configured to the UE.
Proposal 5: The eDRX parameters should be decided by CN. 
Proposal 6: RAN 2 should discuss how to configure the eDRX parameters to UE:

· Option 1: via NAS signaling by CN, and the CN send the eDRX parameters to RAN.

· Option 2: via RRS signaling by RAN, the RAN acquires the eDRX parameters from CN.  
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