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Introduction
RAN2 discussed whether to extend the DRX cycle length in Idle and Inactive mode [1, 2]. RAN2 made the following agreements:
Agreements
=>	RAN2 will consider extending the DRX cycle length to 10.24 in idle and inactive mode. 
=>	RAN2 will not study increasing it above 10.24s in this SID
In this contribution eDRX in Idle and Inactive mode is discussed further.
[bookmark: _Toc242573354]Background
DRX in Idle mode for NB-IoT
The DRX cycle in Idle mode for NB-IoT device can be configured between 1.28 and 10.24 seconds. It should be noted that NB-IoT is for stationary and low mobility UEs. The RAN4 measurement requirements are defined in section 4.6 in 36.133. The UE is required to filter the NRSRP/NRSRQ measurement of the serving cell using at least 2 measurements. 
LongDRX in NR
The Short DRX cycle lengh (drx-ShortCycle) ranges between 2 ms and 640 ms. The Long DRX cycle length (drx-LongCycleStartOffset) ranges between 10 ms and 10.24 sec. 
The reference DRX configurations for connected mode include 40 and 640 ms LongDRX cycle (see section A.3.3 in 38.133). Test cases are defined with 40 and 640 ms LongDRX cycle (e.g. see A.4.5.5.2 in 38.133). 
Default Paging DRX cycle in Idle and Inactive mode
The common defaultPagingCycle in Idle and Inactive mode in system information can be configured {rf32, rf64, rf128, rf256} radio frames.
UE specific DRX cycle in 5G CN
In NR the UE can (truly) negotiate a UE specific DRX cycle with the AMF, see section 5.4.5 in TS 23.501 (stage 2 5G architecture) and TS 23.502 (stage 2 5G procedures). The UE can indicate a preferred DRX cycle in the initial or mobility registration procedure. The AMF responds with the accepted DRX cycle. The preferred/accepted DRX cycle value range is {32, 64, 128, 256} radio frames. This negotiation mechanism is not supported in the EPS. 
The UE specific DRX cycle in NAS protocol is referred to as 5GS DRX parameters, see section 9.11.3.2A in 24.501 ({32, 64, 128, 256, DRX value not specified}). 
The PAGING message on N1 interface between AMF and gNB includes the Paging DRX {32, 64, 128, 256} radio frames. 
UE specific DRX cycle in Inactive mode
The gNB can assign a UE specific DRX cycle in Inactive mode with the ran-PagingCycle in SuspendConfig IE in RRCRelease message. The ran-PagingCycle has the same value range as the defaultPagingCycle in system information, i.e. {rf32, rf64, rf128, rf256} radio frames.
Paging monitoring
As specified in section in 38.304 the UE uses the shortest DRX cycle of the UE specific DRX cycle (accepted DRX cycle via NAS signalling and/or ran-PagingCycle via RRCRelease) and the defaultPagingCycle in system information. In case the UE does not have a UE specific DRX cycle, the UE uses the defaultPagingCycle in system information. 
Discussion
SA2 confirmed in the LS concerning CIOT [3] that there is no impact on CN to support a DRX cycle up to 10.24 sec:
Observation 1: There is no impact on CN to support an eDRX up to 10.24 sec.
However not every UE may tolerate a DRX cycle up to 10.24 sec from a delay perspective. Most likely a normal mobile phone will not tolerate a paging delay up to 10.24 sec. Therefore the UE should indicate and negotiate the preferred and acceptable DRX cycle length for up to 10.24 sec:
Observation 2: The UE should be able to negotiate a preferred and acceptable eDRX cycle length.
Observation 3: The existing UE specific DRX cycle negotiated on NAS level could be extended to eDRX.
In 23.501 it is noted that acceptance of the preferred DRX cycle is subject to operator policy and the AMF may change the request values. This means that the AMF may accept a longer DRX cycle than the UE prefers. Perhaps it should be clarified that the AMF should not accept a longer DRX cycle than 2,56 sec (legacy DRX cycle) when the UE did not request it, because the UE may not tolerate such latency:
Observation 4: The AMF should not accept a longer DRX cycle than preferred by the UE.
Currently the UE uses the shortest of the UE specific DRX cycle negotiated via NAS, the UE specific DRX cycle indicated in RRCRelease, and the default DRX cycle in system information in Idle mode. It is assumed that RAN should retain the ability to control the DRX cycle used by the UE:
Assumption 1: RAN should retain control over the DRX cycle used by the UE.
There are different options such that RAN retains control. But first it is noted that the accepted UE specific DRX cycle, returned in the registration accept by the AMF, is also conveyed in the Paging message to the gNB. Furthermore the UE specific DRX cycle is conveyed in the Core Network Assistance Information, send by the AMF to the gNB, e.g. in the UE context. One option would be to indicate in system information whether the UE should use the NAS negotiated UE specific DRX cycle, or the shortest of UE specific DRX cycle: 
Proposal 1: RAN2 to discuss the control and signalling needed for UE specific eDRX 
The UE specific DRX cycle can be negotiated during initial registration, but also during mobility triggered registration (TAU) the UE specific DRX cycle can be re-negotiated in both Idle and Inactive mode. When the UE is in Inactive mode, the RAN is informed about the UE specific DRX cycle in both Paging message and Core Network Assistance Information (section 9.3.1.15). 
Assumption 2: eDRX cycle up to 10.24 sec is supported in both Idle and Inactive mode.
The negotiation of the UE specific DRX cycle can solve the issue that not every NR UE may tolerate a latency of the extended DRX. Another aspect to discuss further is the mobility aspect, i.e. it is assumed that the normal NR mobility, including high speed UEs, cannot be supported with a DRX up to 10.24 sec. RAN2 is studying relaxed RRM measurements e.g. for stationary UE. One option is to couple relaxed RRM measurements to the eDRX, i.e. the UE performs RRM measurements according to the UE specific eDRX (accepted DRX beyond 2.56 sec) only when the UE is stationary. When the UE is not stationary the UE performs the RRM measurements according to the DRX cycle indicated in system information. The UE can use the negotiated UE specific eDRX to monitor paging: 
Proposal 3: RAN2 to discuss the coupling of relaxed RRM measurement and UE specific eDRX.
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[bookmark: _Toc242573361]Observation 1: There is no impact on CN to support an eDRX up to 10.24 sec.
Observation 2: The UE should be able to negotiate a preferred and acceptable eDRX cycle.
Observation 3: The existing UE specific DRX cycle negotiated on NAS level could be extended to eDRX.
Observation 4: The AMF should not accept a longer DRX cycle than preferred by the UE.
Assumption 1: RAN should retain control over the DRX cycle used by the UE.
Proposal 1: RAN2 to discuss the control and signalling needed for UE specific eDRX 
Assumption 2: eDRX cycle up to 10.24 sec is supported in both Idle and Inactive mode.
[bookmark: _GoBack]Proposal 3: RAN2 to discuss the coupling of relaxed RRM measurement and UE specific eDRX.
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