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Abstract of the contribution: This paper proposes to discuss the DRX architecture for 5G system.
Discussion
Current discussion on paging DRX architecture in SA2:

While SA2 is actively doing this 5G normative work, the DRX architecture especially including longer DRX (similar to eDRX) which requires extended buffering was not fully discussed & studied yet. Even SA2 agreed that Rel-15 5G system does not support the optimization of small data transmission but it doesn't mean that the 5G system shall not support UE power saving functionality. Also, sourcing companies understand that not only mMTC devices but also other devices (i.e. eMBB) may want/prefer power saving functionality in some use cases. Therefore it is proposed to discuss this DRX architecture regarding longer DRX applicability.
Table 1 TR 23.799 Agreement
	Agreements for data service (including small data services) support in Release 15 are as follows:

1.
For Release 15 the NG system does not support optimizations for small data.

2.
For Release 15 in order to send and receive PDUs in NextGen system, the UE is first attached and authenticated to the NGC.


Current discussion on paging DRX architecture in RAN2:

Feasibility the support of longer DRX is depends on RAN work progress. However RAN2 also never discussed yet the support of longer DRX in NG-RAN due to lack of time. However they may consider this longer DRX architecture (loner than 10.24 ms) regarding System Frame design for future proof.
According to the incoming LS [1] on RAN2 agreements on NR paging, RAN2 concluded the RAN paging while the UE is in RRC-Inactive as:
S2-174123 LS from RAN WG2: LS to SA2 and RAN3 on RAN2 agreements on NR paging
On top of that, RAN2#98 recently agreed to use the same paging occasion calculation mechanism for UEs in RRC_INACTIVE and for UEs in RRC_IDLE. To support RAN-initiated paging occasion calculation in gNB, RAN2 expects that NGC will provide gNB with 1) the input derived from CN UE ID used in 5GC-initiated paging occasion and 2) the UE specific CN DRX cycle.

In addition, RAN2 agreed that the UE in RRC_INACTIVE can be configured with a UE specific RAN DRX cycle over a UE-dedicated RRC signalling. If configured, the UE keeps a value of the UE specific RAN DRX cycle within the same RAN notification area while in RRC_INACTIVE. The UE uses the shortest cycle of the UE specific CN DRX cycle (if configured by upper layers), the cell broadcasted DRX cycle and the UE specific RAN DRX cycle. All the DRX cycle values must be multiples of each other. The UE specific RAN DRX cycle is released when the UE enters RRC_IDLE.
It is assumed that UE in RRC-Inactive state, longer DRX is not applicable. However for RRC-IDLE/CM-IDLE DRX cycle, RAN2 didn't exclude the applicability of longer DRX.

DRX architecture of EPS in ECM-IDLE
In the legacy DRX framework, there are two NAS level UE specific DRX cycles exist in ECM-IDLE state.

1) Normal DRX (from 32ms ~ 256ms)
For normal DRX, UE can provide UE specific DRX cycle to MME during Attach/TAU procedure. Then the MME provides this UE specific DRX cycle in S1AP Paging message to eNB. And the eNB uses the shortest DRX cycle among UE specific DRX cycle provided by MME and cell specific default DRX cycle.
2) Extended idle mode DRX (from 512ms ~ about 44min for WB-E-UTRAN)

Extended idle mode DRX (eDRX) is introduced in Rel-13 for further UE power saving on top of the normal DRX architecture. In order to support eDRX, RAN specified Hyper-SFN (H-SFN) frame structure. UE may provide the required eDRX cycle to MME during Attach/TAU procedure. When the eDRX is enabled for a UE, the MME pages the UE just before the occurrence of the UE's next paging occasion (e.g. Hyper-SFN) so minimize the paging buffering in eNB(s).
In EPS, the requirement of loner DRX was discussed in the later release. So two different architecture for normal DRX & extended idle mode DRX have been specified. As indicated above, the UE power saving functionality with longer DRX is basic functionality of 5G system. Therefore the unified DRX architecture which allows longer DRX is proposed to include in Rel-15 5G system normative work.
In revision:

1) Only basic DRX architecture captured

2) following EN added:

Editor's note: Details of DRX parameters and cycle should be decided by RAN.

Proposal

This P-CR propose to adopt following three points.

1) It is proposed to introduce the Unified DRX architecture for 5G so only one NAS level DRX cycle is negotiated between UE and AMF.
2) The NAS level DRX cycle can vary from short (e.g. 32ms ~ 256ms) to long (e.g. tens of minutes) so extended buffering may be required for longer DRX cycle.

3) The description of UE reachable time window, Reachable area is deleted in clause 5.4.1.2. is deleted.
*************** Start of first change*********************
5.3.X
DRX (Discontinuous Reception) framework
5.3.X.1
General

The 5G system supports DRX architecture which allows NAS level DRX cycle is negotiated between UE and the AMF. The NAS level DRX cycle applies both in CM-IDLE and CM-CONNECTED/RRC Inactive state. During the registration procedure, a UE may provide a NAS level DRX parameters (i.e. DRX cycle) that the UE wants to use and the AMF returns the DRX parameters to be used. 
Editor's note: Details of DRX parameters and cycle should be decided by RAN.


If the UE does not provide any DRX parameters during registration procedure to the AMF, the DRX cycle broadcasted by the RAN is applied to the UE.
In CM-CONNECTED and RRC Inactive state, a UE specific RAN DRX cycle can be configured by NG-RAN via dedicated signalling to the UE. The UE shall use the shortest cycle of the UE specific NAS level DRX cycle and the value provided by the RAN for that UE (either the UE specific RAN DRX cycle, or, if that is not sent to the UE, the broadcast value).

*************** Second changes *********************

5.4.1.2
UE reachability allowing mobile terminated data while the UE is CM-IDLE

5.4.1.2.1
General characteristics

A UE is reachable by CN paging in CM-IDLE state unless the UE applies MICO mode. 
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