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Introduction
Some agreements has been achieved in the previous meeting regarding DRX.
RAN2#95 Agreements on DRX
1. 	DRX enhancement is studied in NR in order to support multiple services with different requirements and/or numerologies.

RAN2#97bis Agreements on DRX
[bookmark: OLE_LINK31][bookmark: OLE_LINK32]-	A MAC entity can be in one DRX state (i.e. single on/off time) at any given time. FFS if multiple configurations 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

This paper continues to discuss some options of DRX enhancement to support different traffics/services. 
Discussion
The UE may be configured by RRC with a DRX functionality that controls the UE’s PDCCH monitoring activity. When in RRC_CONNECTED, if DRX is configured, the UE is allowed to monitor the PDCCH discontinuously using the DRX operation. In Rel-10 CA discussion, the common DRX with the Same DRX configuration applies to all component carriers (DRX based on UE) is achieved for minimize UE battery consumption and simplify UE implementation.
In RAN2#97bis meeting, it has been agreed with a MAC entity can be in one DRX state (i.e. single on/off time) at any given time. FFS if multiple configurations are supported. There are two alternatives for DRX configuration:
Alternative 1: common DRX with one set of DRX configuration
· NR DRX mechanism should be based on one set of DRX configuration parameters (e.g. on duration time, inactivity time and so on). 
Alternative 2: common DRX states with multiple DRX configurations
· UE DRX state is determined to be on or off based on multiple DRX configurations. Each DRX configurations can be configured according to QoS requirements of a service or a group of services.
The UE probably has multiple services in DL/UL, and each service has its own traffic pattern and has its own QoS requirements including latency and bit rates. For example, assuming that there are two services, service#1 and service#2 as shown in Fig.1. Service#1 may have low latency and low bit rate requirements, such as VoIP, which service#2 may have long latency but high bit rate requirement such as file transmission. 
[image: ]
Fig.1 an example of two services in a UE
From latency point of view, service#1 requires a short DRX cycle as shown in Fig.2, so that the latency requirement of each packet can be met even if it arrives just after the UE enters DRX state. Service#2 can be configured with a longer DRX cycle as shown in Fig.3 according to the latency requirement. However, if the UE has both the two services simultaneously, the gNB can configure a short DRX cycle which can meet the latency requirements of the two services.
However, in this case, the UE needs to monitor all the activated carriers when the DRX state is active, and multiple RF chains may be activated to perform monitoring. Actually, for service#1, because the required data rate is low, it is unnecessary for the UE to monitor on different carriers using multiple RF circuitries. It is beneficial to turn off some circuitries to save power consumption. For service#2, the UE can be scheduled on multiple carriers to achieve higher throughput according to the data rate requirement. Therefore, it is beneficial for the UE to turn on multiple RF chains for data reception on multiple carriers.
Observation 1: For the service with lower data rate requirement, the UE can turn off some RF chains and does not need to monitor some carriers even if these carriers are activated for the purpose of power saving. For the service with higher data rate requirement, it is beneficial for the UE to use multiple RF chains to receive data on multiple carriers.
[image: ]
Fig.2 short DRX cycle for service #1
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Fig.3 long DRX cycle for service#2
One way to do this is to configure different DRX configurations to the UE, and each DRX configuration can be linked to a set of carriers for the UE to monitor. For example, for a low data rate service (e.g service#1), DRX configuration #1can be configured and can be linked to one carrier. For a higher data rate service (e.g. service#2), DRX configuration#2 can be configured which can be linked to multiple carriers. Based on the multiple DRX configurations, during some DRX active periods, the UE may turn on multiple RF circuitries to monitor PDCCH on multiple carriers, while during some other periods, the may only use one RF circuitry to monitor one carrier.
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]Proposal 1: multiple DRX configurations can be configured for a UE, and each DRX configuration can be linked to a number of carrier (s) on which the UE monitors PDCCH.
Observation 2: Based on the multiple DRX configurations, during some DRX active periods, the UE may turn on multiple RF circuitries to monitor PDCCH on multiple carriers, while during some other periods, the may only use one RF circuitry to monitor one carrier.
These multiple DRX configurations are configured for a UE which has multiple services simultaneously. The configuration should be configured by gNB in RRC signaling according to the DRB configuration. There is no necessity to have the restriction with only one DRX configuration activated. Therefore, it is not necessary to further introduce L2 signaling to activate a DRX configuration.
Proposal2: There is no necessity to activate only one DRX configuration using MAC CE.
Proposal
Observation 1: For the service with lower data rate requirement, the UE can turn off some RF chains and does not need to monitor some carriers even if these carriers are activated for the purpose of power saving. For the service with higher data rate requirement, it is beneficial for the UE to use multiple RF chains to receive data on multiple carriers.
Observation 2: Based on the multiple DRX configurations, during some DRX active periods, the UE may turn on multiple RF circuitries to monitor PDCCH on multiple carriers, while during some other periods, the may only use one RF circuitry to monitor one carrier.
In this document, we proposed that: 
Proposal 1: multiple DRX configurations can be configured for a UE, and each DRX configuration can be linked to a number of carrier (s) on which the UE monitors PDCCH.
Proposal2: There is no necessity to activate only one DRX configuration using MAC CE.
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