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1 Introduction
In the previous SI objective in the approved study items (SI) on Rel-16 enhancements for UE power saving in NR, the description is as follows [1]:
1) Identify techniques for UE power saving study with focus in RRC_CONNECTED mode [RAN1, RAN2]

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
(Note: existing UE capabilities are assumed for UE processing timeline)
i) Network and/or UE assistance information

ii) Include mechanism in reducing PDCCH monitoring, taking into account current DRX scheme
And the most recently the following was agreed in RAN1#96[2]:

	· Dynamic DRX configuration including at least the following 

· UE is configured with multiple DRX configurations
· Dynamic selection of DRX configuration by gNB from multiple DRX configurations (e.g., traffic, mobility) 

· UE assistance information may be considered
· Adaptive parameters setting of one DRX configuration 

· UE assistance information may be considered

· DRX parameters are indicated by gNB

· Adaptive UE behavior in the DRX operation (e.g, restart the inactivity timer)




So far this topic has not been discussed in RAN2 and in this contribution we will discuss whether dynamic DRX configuration by lower layer signalling is necessary and give our further considerations.
2 Discussion
The question comes from some people’s concerns that the DRX and its associated timers are typically configured through RRC signaling which makes the configuration rather static and not suitable for the ongoing traffic which would lead to UE's power consumption. Therefore they proposed a dynamic signaling mechanism where the configuration of the DRX timer and DRX cycles in connected mode can be easily adapted by lower layer signalling, i.e. MAC CE or L1 signalling.
The most commonly recommended procedure in the previous RAN1’s and RAN2’s meeting contributions of the dynamic DRX configuration typically consists two steps. 1) A UE can be configured with multiple DRX configurations; 2) DRX re-configuration with L1 signaling or MAC CE to dynamically change the UE’s DRX configuration based on UE’s actual service type and characteristics.
However, from RAN2’s perspective, we think RAN2 should be cautious considering support dynamic DRX configuration by lower layer signalling in NR. 

We do agree that different applications benefit from different DRX settings. But since different applications can be active in parallel, it is not so easy for the gNB to have good DRX settings. Instead, the network needs to have a kind of compromise DRX setting by using both short and long DRX to optimise this. In fact, the current DRX functionality has already provided a good baseline for time domain adaptation based on traffic activity.

The current DRX scheme have 2 DRX cycles, the DRX long cycle and the DRX short cycle. So from UE power saving point of view, a relative long DRX interval can be configured. Then potentially having a lot of data at the gNB or UE for transmission it would take the benefits of DRX Inactivity Timer and the short DRX interval for additional data transmission. After the data transmission has ended UE and network can resume the original DRX interval based on MAC CE or MAC timers. Additionally, the current DRX scheme is of 2-level control scheme. UE has one high level of DRX and this level is quite long and set by RRC signalling which takes care of adjusting the regular DRX parameters. Then the ssecond layer (low level DRX) will be handled on MAC layer (MAC CE or timer). The DRX interval on this layer is flexible supporting the need for fast changes in the DRX interval. 
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Figure 1 illustration of current DRX functionality of 2-level control
It is clear that even though the DRX parameters are (re)configured by RRC, the lower layer signalling, i.e. MAC CE or MAC timers does already being used to dynamically change the parameters associated with the interim DRX cycle. 
Observation 1: The current DRX functionality already provides a good baseline for traffic adaptation with a 2-level control scheme, i.e. the DRX parameters are (re)configured by RRC and the lower layer signalling (MAC CE or MAC timers) dynamically changes the parameters associated with the interim DRX cycle. 
Additionally, it seems not essential to change the DRX configuration so fast. The UE may have different traffic types on-going but typically the dominant traffic type will not change on slot, millisecond or even tens of milliseconds scale. And it also very difficult to for the gNB to predict the traffic on slot or millisecond scale from a scheduling point of view. Even though the gNB can decide and change the parameters so quickly, frequent transition between sleep and active states may affect adversely due to huge transition power overhead as well as additional signalling.
Observation 2: It seems not essential to change the DRX configuration on slot, millisecond or even tens of milliseconds scale.
The last but not the least, using a MAC CE or L1 signaling for reconfiguration might have reliability issues that would possibly lead to the gNB and the UE loosing DRX synchronization. And any mismatch between gNB and UE with respect to the DRX cycle would potentially cause loss of data especially when shorten DRX/DTX interval happens. That is the reason why in current DRX, The DRX MAC control element is only used to lengthen DRX/DTX interval, i.e. for the “go-to-sleep” command. So the reliability of lower layer signalling needs to be further identified.
Observation 3: Using a MAC CE or L1 signaling for reconfiguration might have reliability issues that would possibly lead to the gNB and the UE loosing DRX synchronization. 
Hence, we propose：
Proposal 1 From RAN2’s perspective, it is not necessary to support dynamic DRX configuration by lower layer signalling for a UE in NR.
3 Conclusions

Based on the discussion, our observations are provided as follows: 

Observation 1: The current DRX functionality already provides a good baseline for traffic adaptation with a 2-level control scheme, i.e. the DRX parameters are (re)configured by RRC and the lower layer signalling (MAC CE or MAC timers) dynamically changes the parameters associated with the interim DRX cycle. 
Observation 2: It seems not essential to change the DRX configuration on slot, millisecond or even tens of milliseconds scale.
Observation 3: Using a MAC CE or L1 signaling for reconfiguration might have reliability issues that would possibly lead to the gNB and the UE loosing DRX synchronization. 
Hence, we propose:
Proposal 2 From RAN2’s perspective, it is not necessary to support UE assistance information for dynamic DRX configuration in NR.
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