Page 1

3GPP TSG SA WG2#131
S2-1901952
25 Feb – 1 March 2019, Santa Cruz, Tenerife, Spain


Source:
Samsung
Title:
Solution#24 update for eDRX support in RRC-Inactive
Document for:
Approval
Agenda Item:
6.9
1
Introduction

TSG RAN did already update the RAN WIDs for NB-IoT (RP-182902) and eMTC (RP-182891) to support RRC-Inactive according to the SA2 request.
Quoted from RP-182902:

· Support of extended DRX in CM-CONNECTED with RRC_INACTIVE (support of sleep cycles up to the NAS and SMS retransmission timers)
However, from SA2 perspective, it can be further considered how to overcome such upper limit of sleep cycle e.g., NAS retransmission timers.
In this sense, this paper proposes solution update for supporting eDRX in RRC-Inactive.

2
Discussion
The essential reason for such upper limit of sleep cycle (up to NAS retransmission timer) is not for the data transmission. If NG-RAN is able to buffer DL data for long duration, the NG-RAN can apply eDRX in RRC-Inactive to the UE. The problem is how to send DL NAS signalling to the UE. The AMF may not be aware of UE’s RRC state, and consider the UE in CM-Connected, then the AMF expects the UE will response the NAS procedure in appropriate time. If there is no response from the UE due to eDRX cycle in RRC-Inactive, the AMF determines the NAS procedure is failed and the UE is unreachable, so the AMF may send the NAS message again or may trigger NAS recovery at the end. It will be system level problem if the most of case the AMF needs to perform NAS recovery after waiting the UE response.
However, if we separate the case for DL data with for DL signalling, DL data can be supported by NG-RAN’s capability for buffering, then there would be no issue. So if the DL signalling issue is resolved, as this paper proposes, the RRC-Inactive mode also can achieve power saving purpose by applying eDRX for long sleep cycle.
In this sense, this paper proposes MT control plane signalling handling for eDRX in RRC-Inactive, as additional procedure for solution #24.

3
Proposal

6.24.4.x
MT control plane signalling in CM-Connected mode with RRC-Inactive

The figure below shows the handling of downlink signalling in CM-CONNECTED mode with RRC-Inactive. This procedure is used for UEs applying eDRX. When MT Control Plane Signalling occurs for the UE in CM-Connected, the AMF provides N1 NAS message and time window for NAS message delivery together to the NG-RAN.
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Figure 6.24.4.x-1: DL signaling in CM-CONNECTED with RRC-Inactive
1.
UE and AMF negotiates eDRX support during registration procedure. If eDRX is requested by the UE, the AMF decides to support eDRX. If the AMF accepts the use of eDRX, the AMF provides eDRX value to the UE. The AMF also provides eDRX value to the RAN as RRC-Inactive Assistance Information.
2.
NG-RAN can decide to apply eDRX value received from the AMF to the UE for RRC-Inactive. If the NG-RAN decides to apply eDRX in RRC Inactive mode, NG-RAN manages periodic RAN Notification Area update cycle regarding eDRX value. If eDRX is applied in RRC-Inactive, it means DL data is temporarily buffered in the NG-RAN, and the NG-RAN performs RAN paging accordingly. 
3.
MT signalling can happen, e.g., due to mobility management, session management, SMS, or UE policy change.
4.
The AMF performs N2 request procedure to NG-RAN to send NAS message to the UE. As the UE is in CM-Connected, the AMF decides to include NAS retransmission timer for the NAS message in the N2 request message. If the AMF is aware of the UE is in RRC-Inactive e.g., by N2 Notification procedure, the AMF decides to include NAS retransmission timer.
NOTE:
It is assumed that the NAS retransmission timer can be different per which NAS procedure occurs, e.g., Control Plane based Data Transmission, SMS delivery, MM NAS, or SM NAS. The decision of NAS retransmission timer is up to stage 3 WG.
5.
After NG-RAN receives the N2 message carrying NAS message, the NG-RAN determines whether the NAS message can be sent within the received NAS retransmission timer with considering RAN paging based on the eDRX value in RRC-Inactive. If NG-RAN determines the NAS signalling can be delivered within the received NAS retransmission timer, the NG-RAN performs step 6. If NG-RAN determines the NAS signalling cannot be delievered within the received NAS restransmission timer, the NG-RAN performs step 7.
6.
NG-RAN may perform RAN paging according to eDRX in RRC-Inactive, and then sends NAS message to the UE.

7.
NG-RAN sends non-NAS delivery indication to the AMF with indicating the cause of eDRX. The AMF receives the message with cause of eDRX, and determines to perform CN paging according to the eDRX value to the UE.

8.
If AMF determines to perform CN paging due to step 7, the AMF performs CN paging to send NAS signalling to the UE.
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