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Abstract of the contribution: Proposes signaling from CN to RAN to authorize use of extended C-DRX, and from RAN to CN to indicate extended C-DRX has been enabled/disabled.. 
1.
Introduction
In SA2#107, the following issue for connected mode DRX were included into TR 23.770:

Issue 1: 

-
How SGSN/MME is aware of GERAN/RAN enabling extended C-DRX, particularly for long DRX values.

Which is proposed to be expanded to also include the SGSN/MME to authorize the use of extended C-DRX in S2-150975.
This contribution covers a solution the above issue based on signalling between the SGSN/MME and the BSC/RNC/eNB.
2.
Proposal
The following text is proposed to be included in TR 23.770:
First Change

6.1
Solutions to Connected Mode DRX Open Issue #1: How SGSN/MME is aware of GERAN/RAN enabling extended C-DRX, particularly for long DRX values.
Editor’s Note: This clause will contain solutions to Open issue #2 for Connected Mode DRX cycle extension from Core Network perspective as described in Subclause 4.2.
6.1.y
Solution #1: Authorization from CN to RAN and indication of RAN configuring extended C-DRX to the CN.
6.1.y.1
Description

Editor's Note: Describe the solutions. Sub-clause(s) may be added to capture details, procedural flow etc. 
6.1.y.1.1
Authorization from the Core Network to the RAN that extended C-DRX can be configured in the UE
The core network may only be able to support up to a certain value for connected mode DRX for a certain device or it may not support extended DRX for connected mode at all. Since connected mode DRX is configured by the RAN, the SGSN/MME should indicate to the BSC/RNC/eNB whether connected mode eDRX can be enabled, and a range of possible extended C-DRX values.

For E-UTRAN/LTE, the MME should indicate enabled used of extended C-DRX to the eNB whenever the UE is connecting to the network, i.e., in attach, TAU, service request procedure, so that the eNB can use the information to decide how to configure the device.

Therefore, it is proposed to include a new information in the S1-AP Initial Context Setup Request message indicating that Extended C-DRX is allowed for the UE and a range of possible eC-DRX cycle values. 
A similar addition is required for the case of GERAN/UTRAN.

6.1.y.1.2
Indication from RAN to CN that extended C-DRX has been enabled.
 
Currently, the eNB configures the UE for connected mode DRX (C-DRX) using the  DRX-Config value in the MAC-MainConfig IE, included in the RadioResourceConfigDedicated IE sent from the eNB to the UE. The RadioResourceConfigDedicated IE can be sent to the UE in the following messages:
-
RRCConnectionSetup: Sent to UE during initial RRC connection establishment.
-
RRCConnectionReconfiguration: This message can be sent to the UE during service request, tracking area updating procedure, attach procedure, or at any time the eNB wishes to modify an RRC connection.
It is assumed that the same approach would be used for extended C-DRX, i.e., when the MME has authorized the use of extended C-DRX, the eNB may decide to configure extended C-DRX based on the range of extended C-DRX values provided by the MME. The extended C-DRX configuration is provided by the eNB to the UE in RRCConnectionSetup or RRCConnectionReconfiguration.
It is also assumed that in order to disable extended C-DRX, once it was enabled, the eNB would send RRCConnectionReconfiguration without including configuration for extended C-DRX.
Therefore the eNB may configure the UE with extended C-DRX during NAS procedure like service request, TAU and attach procedure, or at any time while the UE is connected. 
Since extended C-DRX is configured in RRC by the eNB, the MME needs to become aware that the UE has been configured for extended C-DRX, it is proposed that the eNB indicates to MME via S1 signalling when eC-DRX has been configured and the extended C-DRX value configured. The eNB shall also notify the MME when a device that was configured for eC-DRX, is reconfigured to not use eC-DRX. 
Since the eNB may configure the UE during a NAS procedure, it is proposed to include a new "Extended C-DRX configuration" IE, including the extended C-DRX cycle value, in S1-AP Initial Context Setup Complete.
Also, since the eNB can reconfigure the UE with respect to eC-DRX at any time, it is proposed to define a new S1-AP message from the eNB to MME "RRC Configuration Modification", with "Extended C-DRX configuratino" IE, including the extended C-DRX cycle value. The IE should also indicate if extended C-DRX is no longer configured in the UE.
Figure 6.1.y.1.2-1 shows the call flow for the indication of extended C-DRX configuration.
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Figure 6.1.y.1.2-1: S1-AP 
1.
The eNB configures the UE with extended C-DRX during RRCConnectionReconfiguration or RRCConnectionSetup.
2.
The eNB sends an S1-AP message included Extended C-DRX Configuration IE with eC-DRX cycle value. The extended C-DRX Configuration IE indicates also if eC-DRX is not configured. If step 1 occurs during initial NAS procedure, e.g. service request, TAU or attach, the Extended C-DRX Configuration IE may be included in the Initial Setup Complete message. Otherwise, the eNB may include Extended C-DRX Configuration IE in a newly defined S1-AP: RRC Configuration Modification message. 
3.
The MME takes appropriate action based on the information received.
Figure 6.1.y.1.2-2 shows the call flow for when the eNB configures the UE to stop using eC-DRX.
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Figure 6.1.y.1.2-2: eNB indication that eC-DRX is disabled

1. The eNB uses RRCConnectionReconfiguration to configure UE not to use eC-DRX anymore. 

2. The eNB indicates via S1-AP using the Extended C-DRX Configuration IE that the UE is reconfigured to not use eC-DRX anymore.

3. The MME returns to legacy behaviour. 
Analogous indication from BSC/RNC to SGSN are needed for the case of GERAN/UTRAN.

6.1.y.2
Impacts on existing nodes and functionality
Editor's Note: Capture impacts on existing 3GPP nodes and Functional elements (e.g. UE, MME, eNB, S-GW, P-GW etc.).

In the BSC/RNC/eNB and SGSN/MME
-
Support for new indication from CN to RAN for authorizing use of extended C-DRX and possibly range of values for extended C-DRX.

-
Support of new indication from RAN to CN for extended C-DRX configuration.

6.1.y.3
Solution Evaluation

Editor's Note: Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
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