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1. Introduction
In RAN#98-e, Rel-18 Network Energy Savings for NR WID[1] is approved, and it is defined that RAN2 need to specify mechanisms to align of cell DTX/DRX and UE DRX in RRC_CONNECTED mode for cell DTX/DRX mechanism. Also the impact on IDLE INACTIVE UE needs to be avoided. 
2.	Specify enhancement on cell DTX/DRX mechanism including the alignment of cell DTX/DRX and UE DRX in RRC_CONNECTED mode, and inter-node information exchange on cell DTX/DRX [RAN2, RAN1, RAN3]
•	Note: No change for SSB transmission due to cell DTX/DRX.
•	Note: The impact to IDLE/INACTIVE UEs due to the above enhancement should be avoided.

In RAN2#120, Network Energy Saving was discussed and followings are agreed [2]. And How to manage Cell DTX/DRX on the UE side should also be discussed.
Agreements
1 	Clarify previous agreement to: periodic cell DTX/DRX pattern is configured by UE-specific RRC. Periodic cell DTX/DRX can be activated/deactivated by L1/L2 signalling and UE-specific RRC signaling.
2 	Capture in TR 38.864 that both UE specific and common L1/L2 signalling can be considered for at least activating/deactivating the cell DTX/DRX pattern, per the agreement in 119b-e.
3	Cell DTX and Cell DRX modes can be configured and operated separately (e.g. one RRC configuration set for DL and the other set for UL).  Cell DTX/DRX can also be configured and operated together. 
4	It is up to NW whether legacy UEs can access cells with Cell DTX/DRX
5	Cell DTX/DRX can be configured per serving cell and can be applicable for different cells in CA.  No additional RAN2 impacts or enhancements are foreseen.
6	Whether to support multiple Cell DTX/DRX configurations can be discussed later in the normative phase.
7	At least the following parameters can be configured per cell DTX/DRX configuration: periodicity, start slot/offset, on duration.  Details related to UE behaviour can be discussed during WI phase
8	From RAN2 perspective DTX/DRX is feasible

In this contribution, we describe our view on the remaining discussion points of CellDTX/DRX as mentioned above: "Alignment of Cell DTX and UE DRX", "UE behavior", and "Assistance information to consider IDLE/INACTIVE UEs".

2. Discussion
2.1. UE behavior 
The following two options for the granularity of managing Cell DTX/DRX on the UE side were discussed at the last meeting [3]. 
· Option 1: From a UE perspective, Cell DTX/DRX is maintained per MAC entity (i.e. for all serving cells) [7]
· Option 2: From a UE perspective, Cell DTX/DRX is maintained per serving cell and multiple UE DRX cycles/confgurations can be active at the same time in CA operation [19]
Option 1 operates in the same way as UE DRX and has the greatest effect of reducing UE-side power consumption. On the other hand, Option 2 reduces UE-side power consumption, but allows more flexible operation.
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Figure.1 Illustration of periodic cell DTX pattern

As an example, Figure 1 shows when NES capable UEs can transmit and receive when CA is performed in Cell DTX/DRX cells (Freq#1 and Freq#2) and non-Cell DTX/DRX cell (Freq#3). A mixed environment of Cell DTX/DRX and non-cell DTX/DRX cells is a very natural environment, since the Legacy UEs need to be considered.
Observation 1. A mixed environment of Cell DTX/DRX and non-cell DTX/DRX cells is a very natural environment, since the Legacy UEs need to be considered.

In Option 1, among the cells that perform CA, transmission and reception are possible only at the timing when the Cell DTX/DRX on duration overlaps. Thus, it is better to synchronize the timing of the Cell DTX/DRX on duration in the cells to be CA. On the other hand, NES capable UE has a time period when resources cannot be used in Freq#3. Therefore, in Option 1, power saving in the UE can be achieved, but resource efficiency may decrease.

On the other hand, Option 2 does not have this concern. Therefore, when considering the balance between power consumption effect and resource efficiency, Option 2 seems to be appropriate.

Observation 2.  Option 2 provides a good balance between power-saving effects and resource utilization efficiency. 

Proposal 1. RAN2 to go with Cell DTX/DRX is maintained per serving cell and multiple UE DRX cycles/configurations can be active at the same time in CA operation.

2.2. User Assistance information
A mechanism should be introduced to consider UE traffic patterns when activating and deactivating Cell DTX/DRX.
The NES cell will be hosting various types of UEs. For example, some low-power IoT devices have a very long transmission cycle (e.g., once a day or longer).  Power saving is often important for such IoT devices. In addition, data may be lost if communication cannot be established or data cannot be transmitted and received promptly.
Therefore, it is preferred that the network be able to deactivate the NES function during such time periods for devices that perform a small amount of communication in very long cycles, by notifying the network in advance of the actual time of transmission by UAI. If the communication cycle is long and the communication time is short, it may be possible to control individual UEs.
Thus, a mechanism to prioritize power consumption reduction on the UE side should also be considered.
Observation 3. There are cases where the power consumption of the UE should be prioritized over the power consumption of the network.
Proposal 2. RAN2 to consider the UAI for IoT device in NES capable Cell.

3. Summary and proposal
Observation 1. The mixed environment of Cell DTX/DRX and non-cell DTX/DRX cells is very natural since the presence of Legacy UEs needs to be considered.
Observation 2.  Option 2 provides a good balance between power-saving effects and resource utilization efficiency. 

Proposal 1. RAN2 to go with Cell DTX/DRX is maintained per serving cell and multiple UE DRX cycles/configurations can be active at the same time in CA operation.
Observation 3. There are cases where the power consumption of the UE should be prioritized over the power consumption of the network.
Proposal 2. RAN2 to consider the UAI for IoT device in NES capable Cell.
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