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Introduction
I-DRX was discussed further during RAN2#105bis [1-4], and RAN2 made the following (additional) agreements:
1. Define PS specific rule for DRX cycle determination in IDLE and INACTIVE, in the presence of different DRX cycle configuration (e.g. UE specific and default).  Aim at reusing existing mechanism (e.g. eDRX).  FFS how it is enabled.
2. DRX cycles are decided by network based on UE presence indications. Aim at reusing existing mechanism (e.g. eDRX).
In this contribution the rules and signalling for (power saving specific) DRX cycle are discussed further. 
[bookmark: _Toc242573354][bookmark: _Toc242573360]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 UE specific DRX is optional, i.e. only configured when the UE indicated a preference.
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 assigns 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.
RRCRelease-IEs ::=
…
    suspendConfig                       SuspendConfig       		OPTIONAL,   -- Need R
…
SuspendConfig ::=
…
    ran-PagingCycle                     PagingCycle,
…
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
Concerns were expressed during RAN2#105bis to extend the DRX up to 10,24 sec:
· Impact on other WGs
· Impact on MT call setup delay
· Impact on UE mobility and measurements
These concerns are valid, even though they can perhaps be solved. As a way forward we propose to limit the I-DRX changes to the following:
Proposal 1: RAN2 to study a UE specific DRX up to 2,56 sec that can be larger than the defaultPagingCycle in system information.
In many deployments a defaultPagingCycle of 640 ms or 1.28 sec is used, i.e. allowing the UE to indicate the preference to use a 2,56 sec UE specific DRX cycle can provide a factor 2 or 4 longer DRX in idle and inactive mode, i.e. still provide significant power saving gains, but avoid impact on other WGs and the UE mobility/measurements. A DRX cycle up to 2.56 sec is already supported from signalling perspective and from a RAN4 measurement requirement perspective. The REL-15 restriction that the UE shall use the shortest of the UE specific DRX cycle(s) (NAS UE specific DRX cycle and RAN paging ran-PagingCycle) and defaultPagingCycle is captured in 38.304. 
In REL-15 the UE uses the shortest of the NAS UE specific DRX cycle (if configured), the ran-PagingCycle indicated in RRCRelease and the defaultPagingCycle in SI in Inactive mode. The UE uses the shortest of the NAS UE specific DRX cycle (if configured) and the defaultPagingCycle in SI in Idle mode. 
In REL-15 the UE specific DRX (if configured) via NAS or in RRCRelease is overruled by the DRX cycle in SI when it is shorter, because the UE is required to use the shortest. 
In case proposal 1 is agreeable, it seems logical to use the existing NAS signalling which already supports signalling of up to 2.56 sec for the UE specific DRX cycle. In such case the CN is also aware of the longer DRX cycle that is used by the UE and thus CN paging is not affected. 
Proposal 2: Use the NAS signalling to configure a UE specific DRX that may be longer than the DRX cycle in system information. 
However it needs to discussed how to handle the DRX cycle in Inactive mode, i.e. in REL-15 the gNB controls the maximum DRX cycle used by the UE in Inactive mode. The gNB may find a need to configure a shorter DRX cycle in Inactive mode for latency purposes. It is assumed that the RAN should retain the control of the DRX cycle used by the UE in Inactive mode. This could be enabled e.g. a bit could be introduced in the RRCRelease message (or SI) which indicates if the UE may use the longer DRX cycle configured via NAS (when omitted the (legacy) UE may not use the longer DRX cycle). Perhaps these signalling details can perhaps be left to stage 3, i.e. RAN2 should agree: 
Proposal 3: RAN retains control over the DRX cycle used by the UE in Inactive mode.
Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss DRX cycle in Idle and Inactive mode: 
Proposal 1: RAN2 to study a UE specific DRX up to 2,56 sec that can be larger than the defaultPagingCycle in system information.
Proposal 2: Use the NAS signalling to configure a UE specific DRX that may be longer than the DRX cycle in system information. 
Proposal 3: RAN retains control over the DRX cycle used by the UE in Inactive mode.
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Appendix: Text Proposal 38.840
In REL-15 the UE in Inactive mode is required to use the shortest of the NAS UE specific DRX cycle (if configured), the ran-PagingCycle indicated in RRCRelease and the defaultPagingCycle in system information. In REL-15 the UE in Idle mode is required to use the shortest of the NAS UE specific DRX cycle (if configured) and the defaultPagingCycle in SI in Idle mode. There is power savings when the UE is allowed to use the negotiated UE specific DRX cycle via NAS signalling up to 2.56 seconds, instead of the shortest DRX cycle. 
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