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[bookmark: _Hlk509918291]Discussion 
In context of the 5GS in Rel-15 a new RRC state was introduced, the RRC_INACTIVE state, see TS 38.300 and TS 23.501. In this RRC state the UE CM state is CM-CONNECTED, hence typically in SA2 context it is referred to ‘UE in CM_CONNECTED with RRC_INACTIVE’.
In this contribution we discuss the handling of MT session, CP and UP, for UE in CM-CONNECTED with RRC_INACTIVE state.
Below an excerpt from TS 38.300 section 9.2.2 Paging:
The UE in RRC_IDLE and RRC_INACTIVE states may use DRX in order to reduce power consumption. While in RRC_IDLE the UE monitors the PCCH for CN-initiated paging information, in RRC_INACTIVE the UE monitors the PCCH for RAN-initiated and CN-initiated paging information. NG-RAN and 5GC paging occasions overlap and the same paging mechanism is used in NG-RAN and in 5GC. The UE monitors one paging occasion per DRX cycle for the reception of paging as follows:
-	Paging DRX cycle length is configurable:
-	A default DRX cycle for CN-initiated paging is configurable via system information;
-	While in RRC_IDLE, a UE specific DRX cycle for CN-initiated paging is configurable via UE dedicated signalling.
-	NG-RAN can configure a UE with a DRX cycle used for RAN-initiated paging. This configuration can be UE specific.

Hence as already specified in TS 38.300 Rel-15, use of a UE configurable DRX cycle is applicable to both, the RRC_IDLE as well as to RRC_INACTIVE state and the same paging mechanisms are applicable in both states. The only RRC Inactive specific requirement is that specific NG-RAN and 5GC paging occasions overlap.
Observation 1: Same, already specified, AS general mechanims are applicable for paging when in RRC_IDLE and RRC_INACTIVE state.
A UE in RRC_INACTIVE state is configured with a RNA which specifies it reachability area.
That UE, while applying eDRX, may:
· remain in its last configured RNA, or
· move out of its last configured RNA.
The first case is trivial and obviously does not introduce any further implications as UE remains in its, network known reachability area.
In the latter case the UE shall perform a RNA Update procedure. Obviously, a UE in RRC_INACTIVE state with eDRX being applied will, due to its AS being in ‘sleep mode’, not identify the need to perform RNA update until the eDRX expires triggering UE to monitor its paging occasion(s). In this process the UE performs cell re-selection and RNA Update (as assumed required in the latter case). At that instance the network will be aware about UE’s reachability location and thus MT sessions will be enabled. The fact that UE has left its old RNA is re-conciled by its time RNA Update.
Observation 2: When UE becomes reachable on DL, its location is always known to the network. 
The main challenge is the fact that a UE in RRC_INACTIVE state is at the same time in CM-CONNECTED which implies that the UE N2 signaling connection is established and UP on N3 terminates in NG-RAN. Any DL data for that UE on N2 or N3 will be forwarded to the NG-RAN implying:
· the need for potential long-term buffering in NG-RAN;
· the need to manage timer-based monitoring of network triggered CP procedure.
Section 6.24 on High-latency communication introduced mechanisms to deal with scenarios where UE due to applicability of power saving means like eDRX might not be reachable for MT sessions eliminating requirement to support long-term data buffering in NG-RAN as well as management of CP procedures
Solutions addressing the above are captured in TR 23.724 in section 6.24 (HLCom).
[bookmark: _GoBack]Observation 3: Solutions for MT session handling when UE is unreachable due to power saving features like eDRX are captured in section 6.2 and in S2-184853/4.
Finally, given that a state mismatch between the UE and the network is supported/allowed when UE is in CM-CONNECTED with RRC_INACTIVE, the UE must be reachable in paging occasions that are common/overlapping to CM-CONNECTED and CM-IDLE as it specified in Rel-15. Hence it is proposed that the eDRX cycle used in CM-CONNECTED with RRC_INACTIVE is same as applicable to CM-IDLE.
Observation 4: When negotiated between UE and network, the eDRX shall be valid for CM-IDLE and CM-CONNECTED with RRC_INACTIVE.
Based on the analysis above it is proposed to introduce eDRX cycle lengths for usage when UE is in RRC_INACTIVE state.
Proposal
It is proposed to add the solution below for power saving to the 5G CIoT TR 23.724.
[bookmark: _Toc476030922][bookmark: _Toc470196727]

***** First Change *****
[bookmark: _Toc500949096][bookmark: _Toc500949090]6	Solutions
[bookmark: _Toc500949097][bookmark: _Toc435670436][bookmark: _Toc436124714][bookmark: _Toc484181145]6.X	Solution #X: eDRX in 5GS
[bookmark: _Toc500949098]6.X.1	Introduction

The proposal is to enable an eDRX equivalent feature from EPS in 5GS. It addresses Key Issue 4, Power saving functions. 
[bookmark: _Toc500949099]6.X.2	Functional Description
[bookmark: _Toc500949100]The proposal is to enable an eDRX equivalent feature from EPS in 5GS.
As the 5GC has a different architecture and some new functionality compared to EPC some adaptions are needed compared to eDRX in EPS. The following adoptions are needed:
-	eDRX sleep cycle negotiation:
	In EPC the UE requests extended idle mode DRX parameters during attach procedure and RAU/TAU procedure and the SGSN/MME may reject or accept the UE request for enabling extended idle mode DRX .
In case the SGSN/MME accepts the extended idle mode DRX, the SGSN/MME based on operator policies and, if available, the extended idle mode DRX cycle length value in the subscription data from the HSS, may also provide different values of the extended idle mode DRX parameters than what was requested by the UE. If the SGSN/MME accepts the use of extended idle mode DRX, the UE applies extended idle mode DRX parameters either as received or modified by SGSN/MME.
	The same principles can be used on 5GC but the procedures used by the UE to request extended idle mode DRX parameters will be Registration and Registration Update. The same extended DRX parameters shall be used for UE in CM-IDLE as well as in CM-CONNECTED with RRC_INACTIVE. This ensures that paging occasions will overlap when UE is paged by the CN (CM-IDLE) or by NG-RAN (RRC_INACTIVE).
In EPS the UE and the SGSN/MME handles the request in 5GS the UE handling shall be the same but in 5GC it will be the AMF instead of SGSN/MME. 
-	Subscription information	:
	Extended idle mode DRX cycle length value needs to be added in the subscription data from the UDM using the same principles as in EPS.
-	Hyper SFN, Paging Hyperframe and Paging Time Window.
	Same handling as in EPC but in 5GC the AMF will assign the Paging Time Window. The AMF will include the Paging Time Window in the extended DRX parameters to the UE and in the paging eDRX information to the NG-(R)AN.
NOTE:	Whether the solution for Hyper SFN and Paging Hyperframe in NB-IoT and WB-E-UTRAN in the 5GS Rel-16 will look the same as extended idle mode DRX (eDRX) in E-UTRAN depends on RAN further work.
Editor's note:	Whether RRC inactive can be used in combination with long DRX cycles above those already supported in connected DRX for NB-IOT/WB-E-UTRAN with RAN buffering is FFS.
[bookmark: _Hlk500857577]6.X.3	Support of EPC interworking
Editor's Note:	This clause describes if and how EPC-5GC interworking is supported by this solution.
TBD
[bookmark: _Toc500949101]6.X.4	Procedures
The existing procedures in 5GC will be reused to handle the eDRX signalling between AMF, NG-(R)AN, UDM and UE.
[bookmark: _Toc500949102]6.X.5	Impacts on existing entities and interfaces

The UE shall send request for extended idle mode DRX parameters to the AMF. The UE will also receive the extended DRX parameters and utilize this information for extended DRX handling.
The AMF shall handle the request from the UE and reject, modify or accept the request. If accepted (as is or with modification) the AMF shall set the extended idle mode DRX parameters and supply relevant parameters to UE and NG-(R)AN.
The UDM may include the extended idle mode DRX cycle length value in the subscription data to the AMF.
Editor's note:	It is FFS if there are any dependencies with the eNA study.
The NG-(R)AN will receive the paging eDRX information from the AMF.

[bookmark: _Toc500949103][bookmark: _Hlk500857602]6.X.6	Evaluation
Editor's Note: This clause provides an evaluation of the solution.
TBD

***** End of Changes *****
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