
[bookmark: _GoBack]3GPP TSG-RAN WG2 NR Ad Hoc		R2-1707073
Qingdao, China, 27th - 29th June 2017                                          (revision of R2-1704592)

Source:	vivo
[bookmark: Title]Title:	Discussion on NR DRX configuration in RRC_CONNECTED state
[bookmark: Source]Agenda Item:	10.3.1.10
[bookmark: DocumentFor]Document for:	Discussion and Decision
1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In 3GPP RAN2#97bis meeting, DRX enhancement was discussed and the following agreement was made in [1].
Agreements on DRX
-	A MAC entity can be in one DRX state (i.e. single on/off time) at any given time.  FFS if multiple configuration are supported.
-	When MAC entity is awake it monitors “PDCCH” occasion 
-	In NR, a DRX configuration is described by at least the following configuration parameters: an on duration time, an inactivity time, a retransmission time, short DRX cycles, long DRX cycles
In this contribution, we discuss the NR DRX configuration in RRC_CONNECTED state and present some proposals. 
2. Discussion
2.1. [bookmark: OLE_LINK98][bookmark: OLE_LINK99]Assistance information for DRX
[bookmark: OLE_LINK41][bookmark: OLE_LINK42]If there is only one service for UE, it is feasible to realize the configuration procedure. However, considering the diversity of the services and the simultaneous services of the UE, it is not an optimized way with only one set of parameters. Some adjustable parameters would provide better power saving performance. There are many discussions on the definition of multiple DRX configurations. In this contribution, DRX configuration means timers, cycles, etc. Then in order to support the flexibility of DRX configuration, some new principles are needed, e.g. switch between multiple sets of DRX parameters, or a single DRX parameter modification. So some coordination among the DRX parameters within the MAC entity is needed. The UE assistance information transmission procedure has been supported as shown in Fig.1, 


Fig. 1 UE Assistance Information
More flexibility is required, and more information can be indicated with more bits. The coordination can be carried out by UE or gNB. Also some negotiation between UE and gNB may be needed in order to guarantee the consistency and the accuracy when applying DRX.
Proposal 1: Coordination among the DRX parameters and negotiation between UE and gNB with more assistance information are needed in order to optimize the DRX configuration.

2.2. HARQ RTT Timer
According to the legacy DRX procedure, after the data reception (DL) or transmission (UL), the UE needs to start a HARQ RTT Timer during which the UE can be in INACTIVE Time. After the expiry of the HARQ RTT timer, the UE will start a retransmission timer during with the UE is in ACTIVE Time. However if we only use the re-transmission timer (assuming which starts immediately upon the data reception (DL) or transmission (UL)) for the NR DRX, then the power saving of the HARQ RTT Timer will be lost. The HARQ RTT Timer is important for some sparse traffic patterns, e.g. app background traffic. As a reference the trigger conditions of the LTE DRX re-transmission timer is highlighted below.
	36.321:
When DRX is configured, the MAC entity shall for each subframe:
-	if a HARQ RTT Timer expires in this subframe:
-	if the data of the corresponding HARQ process was not successfully decoded:
-	start the drx-RetransmissionTimer for the corresponding HARQ process;


Observation 1: Without HARQ RTT Timer, the power saving brought by the HARQ RTT Timer is lost.
Observation 2: Without HARQ RTT Timer, the trigger condition of the retransmission timer needs to be changed in order to receive the feedback from the network.
Thus we consider that the HARQ RTT Timer needs to be kept as LTE. The details of how the DRX timer is triggered can be discussed further based on the inputs from RAN1 (e.g. flexible HARQ RTT) or other related discussions.
Proposal 2: To introduce HARQ RTT Timer for the NR DRX configuration.
3. Conclusion
In this contribution, we discuss the NR DRX configuration in RRC_CONNECTED state with the following observation and proposals:
Observation 1: Without HARQ RTT Timer, the power saving brought by the HARQ RTT Timer is lost.
Observation 2: Without HARQ RTT Timer, the trigger condition of the retransmission timer needs to be changed in order to receive the feedback from the network.
Proposal 1: Coordination among the DRX parameters and negotiation between UE and gNB with more assistance information are needed in order to optimize the DRX configuration.
Proposal 2: To introduce HARQ RTT Timer for the NR DRX configuration.
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