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Discussion and decision
1 Introduction

In the RAN2#94 meeting, Connected mode DRX (C-DRX) was discussed as an important aspect for power saving in NR UEs. In RAN2#95bis meeting [1], following was agreed:

“DRX enhancement is studied in NR in order to support multiple services with different requirements and/or numerologies”. 
In this document, we discuss on multiple DRX configuration profiles to support multiple services.
2 Discussion
2.1 Dynamic C-DRX 
In NR, UE may support multiple services/verticals with very different QoS requirements simultaneously. It is reasonable to assume that higher number of bearers compared to LTE and even more precise levels of QoS will be defined in NR. Consequently, the large number of services/QoS levels may require different DRX configurations to meet the QoS requirements. 
For example, shorter DRX cycle can be configured for delay sensitive services such as VoIP and longer DRX cycle can be configured for delay tolerant services such as FTP download. Based on the number of different services/flows being supported, it may be beneficial for the UE to switch to the most suitable C-DRX configuration dynamically, i.e., re-configuration of DRX while the UE is in RRC connected mode. It is because when a UE is using both types of services, shorter DRX cycle among the two can be used. When delay sensitive service is ended, UE can save power by switching dynamically to longer DRX cycle and smaller DRX inactivity timer configuration for delay tolerant service.
Observation 1 In NR, different C-DRX configurations may be associated with different bearers/services and UE may benefit by switching the C-DRX configurations dynamically. 
In the current LTE specification, connected mode DRX parameters are configured using a dedicated RRC signaling. This requires UE to have uplink resources to send the RRC reconfiguration complete message. Frequent RRC signaling to provide DRX configuration may incur signaling overhead. There is thus a need to provide the UE with multiple DRX profiles depending on the services and its history of usage and also fast mechanism to switch between the profiles.
Proposal 1. To define a mechanism to efficiently and dynamically switch between C-DRX configurations. 
2.2 DRX configuration profiles
To facilitate the frequent switching between different DRX configurations supporting multiple types of services/QoS dynamically, a set of up to “N” DRX configuration profiles can be created for each NR UE. Network can configure the DRX configuration profiles using RRC dedicated signaling. A DRX profile can be associated to a set of DRX parameters such as short DRX cycle, long DRX cycle, ON duration and DRX inactivity timer. Each profile can be identified by a DRX configuration ID. The DRX profiles can be initially set as default values or defined based on services supported and history of usage. It should be possible for the network to re-define a particular DRX configuration profile based on the requirements of services.

One or more particular DRX configuration profile (s) may be mapped to the pre-defined QoS profile or type of bearer or LCID or LCG. The benefit of such mapping is that network can quickly decide which DRX configuration to use without searching the most suitable DRX configuration and without signaling to UE. Moreover the DRX configurations could be set with more aggressive/precise values to provide the maximum UE power saving while guaranteeing the required reachability delay. On the other hand, every DRX configuration may not be mapped because some DRX configuration profiles may  need to be re-defined based on new requirements or because of limit on number of DRX configuration profiles that can be supported. Also, mapping would limit the flexibility for the network when a type of traffic or service in the same bearer or logical channel group would require different DRX configuration.

Observation 2 One or more particular DRX configuration profile(s) may be provided to a UE and/or mapped to the pre-defined QoS profile or type of bearer or LCID or LCG.
Proposal 2. An NR RRC Connected UE can be configured with up to “N” DRX configuration profiles by the gNB. The DRX configuration profiles can be identified by DRX profile ID. 

2.3 Dynamic switching of DRX configurations

When the network wants to (re)configure new DRX parameter(s) from among the already configured DRX configuration profiles, the profile ID can be signalled to the UE. The details of such signalling are FFS. If multiple C-DRX profiles are activated for a UE, how to determine the actual C-DRX profile to be used by the UE at a particular time can also be studied further.  
Proposal 3. Details of dynamic switching of C-DRX profiles for an NR UE are FFS.

3 Conclusion 

Based on the above discussion, we have following observations:
Observation 1 In NR, different C-DRX configurations may be associated with different bearers/services and UE may benefit by switching the C-DRX configurations dynamically.
Observation 2 One or more particular DRX configuration profile(s) may be provided to a UE and/or mapped to the pre-defined QoS profile or type of bearer or LCID or LCG.

Based on these observations and discussion, we propose:

Proposal 1.
To define a mechanism to efficiently and dynamically switch between C-DRX configurations.
Proposal 2.
An NR RRC Connected UE can be configured with up to “N” DRX configuration profiles by the gNB. The DRX configuration profiles can be identified by DRX profile ID.
Proposal 3.
Details of dynamic switching of C-DRX profiles for an NR UE are FFS.
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