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Introduction

In RAN2#95bis the following agreement was made regarding DRX
Agreements

1. 
DRX enhancement is studied in NR in order to support multiple services with different requirements and/or numerologies.

This contribution further considers some of the DRX enhancements to support multiple services.

1.  Discussion
In order to enable reasonable UE battery consumption, DRX in E-UTRAN is a per UE mechanism (as opposed to per radio bearer) where the DRX values are controlled by the network.
For NR there are two choices for how the network configures the DRX values
1.
Per UE DRX configuration

2.
Service specific UE DRX configuration
The configuration of DRX values can further be considered for the following two cases

Case 1: A UE using a single service and single numerology

Case 2: A UE using multiple services or numerologies
Case 1: A UE using a single service and single numerology
For a UE using a single service and single numerology, per UE and service specific DRX configuration are essentially the same as there is only a single service active on the device. What is needed then is to ensure DRX enhancements are provided to support the different services and numerologies defined.
Observation 1: In LTE, the DRX values are controlled by the network and so can be adjusted according to the service requirements or numerologies currently in use by the device

Observation 2: In NR, the DRX values controlled by the network need to be flexible enough (i.e., a large enough range of values supported) to support the different requirements of the expected services and/or numerologies

It is FFS what additional values with respect to LTE need to be considered for these DRX enhancements.
Proposal 1: In NR, a UE supporting a single service can reuse the existing principles of LTE of per UE DRX configuration enhanced as needed with additional values
Case 2: A UE using multiple services or numerologies
The choice between per UE and service specific DRX configuration is only relevant when multiple services are active on the device. In this case, as stated above the DRX configuration can be per UE or per service or numerology.
Observation 3: When a UE supports multiple services with different requirements and/or numerologies, the DRX values configured by the network may be per UE or per service or numerology
Take for example the DRX parameters as follows in LTE:

-
on-duration: duration in downlink subframes that the UE waits for, after waking up from DRX, to receive PDCCHs. If the UE successfully decodes a PDCCH, the UE stays awake and starts the inactivity timer;

-
inactivity-timer: duration in downlink subframes that the UE waits to successfully decode a PDCCH, from the last successful decoding of a PDCCH, failing which it re-enters DRX. The UE shall restart the inactivity timer following a single successful decoding of a PDCCH for a first transmission only (i.e. not for retransmissions).

When a UE supports multiple services or numerologies, it is more efficient for the UE to only support one set of paramters in this case, which are tuned to the more stringent service requirements. The UE will then be able to meet the less stringent requirements based on this configuration. It is FFS at this time if there are multiple services which will not be supported by a single configuration. 
Proposal 2: In NR, for a UE supporting multiple services with different requirements and/or numerologies, the per UE DRX values configured by the network shall be configured to meet the most stringent service requirements for the UE
Proposal 3: In NR, for a UE supporting multiple services with different requirements and/or numerologies, it is FFS if there are any per service DRX values that need to be configured for the UE
One further consideration when a single or multiple services are present is UE assistance in setting the DRX values. Due to the complexity of existing operations on the device and the impact of DRX values on the user experience, it is worth revisiting the idea of whether UE assistance can improve the overall service experience for the user. For example, battery state, WLAN activity and other factors can influence the DRX value settings to achieve the required performance of the service.
Proposal 4: It is FFS what level of UE assistance to the network for determining the DRX values is needed
2.  Summary

Observation 1: In LTE, the DRX values are controlled by the network and so can be adjusted according to the service requirements or numerologies currently in use by the device

Observation 2: In NR, the DRX values controlled by the network need to be flexible enough (i.e., a large enough range of values supported) to support the different requirements of the expected services and/or numerologies

Observation 3: When a UE supports multiple services with different requirements and/or numerologies, the DRX values configured by the network may be per UE or per service or numerology
Proposal 1: In NR, a UE supporting a single service can reuse the existing principles of LTE of per UE DRX configuration enhanced as needed with additional values
Proposal 2: In NR, for a UE supporting multiple services with different requirements and/or numerologies, the per UE DRX values configured by the network shall be configured to meet the most stringent service requirements for the UE
Proposal 3: In NR, for a UE supporting multiple services with different requirements and/or numerologies, it is FFS if there are any per service DRX values that need to be configured for the UE

Proposal 4: It is FFS what level of UE assistance to the network for determining the DRX values is needed
