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Discussion and decision
1 Introduction

Rel-16 SID on UE Power Saving [1] captures the objective to "identify techniques for UE power saving study with focus in RRC_CONNECTED mode [RAN1, RAN2]" including also the following details. 
a) Study UE adaptation to the traffic and UE power consumption characteristics in frequency, time, antenna domains, DRX configuration, and UE processing timeline for UE power saving
(1) Network and/or UE assistance information

(2) Include mechanism in reducing PDCCH monitoring, taking into account current DRX scheme

b) Study the power saving signal/channel/procedure for triggering adaptation of UE  power consumption characteristics

In addition, RAN2 agenda requested to "focus on RAN2 related enhancements e.g. DRX". This contribution aims to address RAN2 enhancements to RRC_CONNECTED UEs that could lead to reduce UE's power consumption.
2 Discussion

2.1 DRX configurations
Rel-15 NR has defined diverse range of values for the parameters of the DRX configuration to provide network flexibility while also helping UE to reduce power consumption. A UE starts using C-DRX (long/short) upon DRX inactivity timer expiry or upon reception of (Long) DRX Command MAC CE; however the DRX-Config (which is included within the CellGroupConfig as part of MAC-CellGroupConfig) has to be sent via an RRC message, such as RRCReconfiguration, or RRCResume. As RRC signaling is required, the network may not change the parameters of the DRX configuration as dynamically as the UE's traffic condition may change, which would lead not to get the optimum UE's power saving. For this reason, the following optimization could be considered: the network could configure a given UE with multiple DRX configurations that target different natures of active traffic flow, which was also explained in [2]. For example, different parameters of the DRX configuration (e.g., DRX cycle length, ON duration timer, etc) may be desirable when having non-delay sensitive vs delay sensitive traffic, or when having sporadic vs some form of deterministic traffic (e.g. VoLTE), or small vs large data burst traffic. Later on the network would only require to indicate which of the configuration set should be used at any given time. The new indication of the DRX configuration set to use could be conveyed via L1, or MAC CE. In addition, the network can also benefit of getting UE's assistance on the preferable DRX configuration, as UE knows information of the device or ongoing applications that might not be available to the network. For example, when the UE closes an application with specific requirements (such as youtube), some form of an indication from the UE can cause the network to quickly switch to a lower duty cycle DRX mode. Similarly, if UE starts another application with a more or less predictable/periodic data transmission, the UE can request DRX parameters aligned with that. Moreover this assistance information could be indicate to the network the UE's preference to use one of the DRX configuration set previously configured by the network, or a new DRX configuration set or new values for any of the parameters of current DRX configuration set in used.
Proposal 1. To define a mechanism for the network to configure multiple sets of DRX configuration in a UE where only one of those DRX configuration sets is in use at any given time by the UE.

Proposal 2. To define an efficient mechanism for the network to switch between the stored sets of the DRX configuration in the UE, considering at least MAC CE or L1 approach. 
Proposal 3. To enable a mechanism for the UE to convey its preference to use one of the configured DRX configuration sets, a new DRX configuration set or new values for any of the parameters of current DRX configuration set in used.

2.2 Power saving signals 
RAN1 is discussing and analyzing the benefit of enabling some form of new power saving signal. Diverse options are being considered e.g. a new wake-up-signal (WUS) which may be PDCCH-based or sequence based and/or GTS signal to reduce UE's power consumption during RRC_CONNECTED. To avoid overlapping discussions across WGs, we suggest for RAN2 to wait for RAN1 input before discussing this topic.
Proposal 4. Wait for RAN1 input before RAN2 discusses proposals related to the new power saving signal.

3 Conclusion

The proposals captured are the following:
Proposal 1.
To define a mechanism for the network to configure multiple sets of DRX configuration in a UE where only one of those DRX configuration sets is in use at any given time by the UE.
Proposal 2.
To define an efficient mechanism for the network to switch between the stored sets of the DRX configuration in the UE, considering at least MAC CE or L1 approach.
Proposal 3.
To enable a mechanism for the UE to convey its preference to use one of the configured DRX configuration sets, a new DRX configuration set or new values for any of the parameters of current DRX configuration set in used.
Proposal 4.
Wait for RAN1 input before RAN2 discusses proposals related to the new power saving signal.
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