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1. Introduction
The Network Energy saving (NES) WID RP-223540 was agreed in RAN#98-e [1] , and the WI objective on Cell DTX/DRX is as follows; 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 this contribution, we describe our assumptions for how our Cell DTX/DRX will operate, and then present our view of the control and behavior in Cell DTX/DRX non-active periods.

2. Discussion
2.1	Behaviour during Cell DTX/Cell DRX non-active periods
 As a presumption, it should be noted that the behavior to be expected will vary depending on how Cell DTX/DRX is applied operationally. For example, there are two possible applications
	Option 1: Only some cells, such as small cells, will be applied.
	Option 2: It will apply not only to small cells but also to many other cells widely.
In the case of Option 1, it means that the UE can also access a cell with Cell DTX/DRX turned off. Therefore, if the UE faces any inconvenience due to the applying of Cell DTX/DRX, it may be able to avoid it by accessing only the cells to which the NES technology is not applied. On the other hand, since the number of cells to which NES technology can be applied is limited, the power saving effects are limited in the network as a whole, so a larger saving gain is expected in cells to which NES technology is applied.
On the other hand, in the case of Option 2, the UE cannot access any cell other than the cell where NES technology is turned on. Therefore, if the UE faces any inconvenience due to the applying Cell DTX/DRX, the service will be limited thus requiring more UE demands to be solved in the NES technology. On the other hand, since NES technology can be applied in many cells, even if the power saving effect of a single cell is small, the network as a whole can enjoy a large power saving effect.
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(a) Option 1
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(b) Option 2
Fig.1 Example of NES technology application

So, depending on what kind of operation is assumed, it is necessary to consider the balance between the UE service provisioning level and the power saving effect, and the behavior of non-active period should be considered in Cell DTX/DRX. 
Observation 1. 	Depending on the envisioned application of NES technology to any given cell, the expected behavior during the non-active period will vary.

We assume that it is difficult for all UEs, including Legacy UEs, to provide satisfied communication under cells with Cell DTX/DRX applied, and we assume that the application will start with Option1-like operation. Therefore, we think it is a good to start with a baseline specification that maximizes the power saving effect, and then proceed to add options that can improve the level of service provision to UEs as an option.
Proposal 1	For RAN2, the discussion should proceed with the assumption that the specification is based on power saving first. After that, it is better to add options that improve the User Experience through NW-side control.

2.2	Configuration of Cell DTX/DRX
NES is a technology that is still in the early stages of discussion compared to UE Power Saving. Therefore, we believe that a simple technology is appropriate as a baseline in this release, with the expectation of future extensions. Therefore, it is better to continue the discussion in line with the agreements reached in the SI phase, where discussions have been accumulated even in the short period of time.
Observation 2. It is better to follow the discussed items as a baseline to follow the discussions in the SI.
On the other hand, we are open to discussion of technologies that could be extended as options.
Depending on “Behaviour during Cell DTX/Cell DRX non-active periods” and configured “DTX/DRX pattern”, there may be a significant delay in burst transmission in a cell where cell DTX/DRX is applied. If such a situation occurs continuously, it can be judged that Cell DTX/DRX is not suitable, but if it is temporary, it is useful to implement some kind of exceptional operation at the discretion of the network side. Inactive Timer may be considered as an optional solution in such cases.
Observation 3. Depending on “Behaviour during Cell DTX/Cell DRX non-active periods” and configured “DTX/DRX pattern”, there may be a significant delay in burst transmission in a cell where cell DTX/DRX is applied.
Proposal 2. 	Inactive timer should be a mechanism that can be used at the discretion of the NW side as an option to improve the user experience.

2.3	Activating and deactivating of Cell DTX/DRX
The usefulness of activate/de-activate with lower layer signalling varies depending on the scenario assumptions under which Cell DTX/DRX activation/de-activation is performed. Lower layer signalling may be useful in scenarios where activation/de-activation is performed more frequently, where multiple DTX/DRX patterns are switched, or where cell DTX/DRX is used in cells where many UEs are present. signalling may be useful. However, they will depend on the network environment.
Observation 4. The usefulness of L1/L2 signalling depends on the situation assumed.
Also, the use of lower layer signalling is a scope for discussion in RAN1. Therefore, it is recommended to first discuss the minimum functions that can be activated/deactivated by RRC, and then discuss the use of lower layer signalling as an option additionally after the RAN1 discussion.
Observation 5. Discussion of the availability of L1/L2 signalling depends on RAN1.
Proposal 4. 	As for RAN2, a system that works only with RRC should be considered first.
Proposal 5. 	In case that L1/L2 signalling is possible in the discussion on RAN1, it is better to discuss later to make it available as an option.


3. Summary and proposal
Observation 1. 	Depending on the envisioned application of NES technology to any given cell, the expected behavior during the non-active period will vary.
Proposal 1	For RAN2, the discussion should proceed with the assumption that the specification is based on power saving first. After that, it is better to add options that improve the User Experience through NW-side control.
Observation 2. 	It is better to follow the discussed items as a baseline to follow the discussions in the SI.
Observation 3. 	Depending on “Behaviour during Cell DTX/Cell DRX non-active periods” and configured “DTX/DRX pattern”, there may be a significant delay in burst transmission in a cell where cell DTX/DRX is applied.
Proposal 2. 	Inactive timer should be a mechanism that can be used at the discretion of the NW side as an option to improve the user experience.
Observation 4. 	The usefulness of L1/L2 signalling depends on the situation assumed.
Observation 5. 	Discussion of the availability of L1/L2 signalling depends on RAN1.
Proposal 3. 	As for RAN2, a system that works only with RRC should be considered first.
Proposal 4. 	In case that L1/L2 signalling is possible in the discussion on RAN1, it is better to discuss later to make it available as an option.
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