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1.	Introduction
This document discusses solutions for NES including cell DTX/DRX and BWP adaptation. Solutions for NES were discussed and categorized as follows in R2-119e meeting.
Solution groups:
1. Adaption of MIB/SSB/SIB 
	-  partial/simplified SSB
2	Increase of SSB/SIB periodicity 
3	On demand SSB/SIB1 (FFS if there are enhancements for other SIBs)
	- FFS for on-demand MIB
4	Receiving SSB/SIB on one carrier/cell and performing access to another carrier/cell 
5	Handover/Fast PCell change for NES
	- CHO or new configuration
	- group HO
6	Resource adaptation (frequency and time domain)
	- Including PRACH, SRS, PUSCH, PUCCH resources and periodicities 
	- cell DTX/DRX  
	- measurement 
	- reference signal type and configuration of reference signal pattern for connected mode
	- BWP adaptation
7	Any Cell activation/re-activation or UE wake up request signal (connected/idle)
8	Paging enhancements (includes paging-less solutions)
9	Cell selection/reselection (ie. cell prioritization also including legacy UEs)
During a post email discussion ([POST119-e][313][NES] Details of solutions), solutions for NES has been further discussed. For solution 6, cell DTX/DRX and BWP adaptation seems to be supported. In this contribution, we show our views on cell DTX/DRX and BWP adaptation.

2.	Discussion
DRX and DTX at gNB has been discussed as a time domain technique for NES. For example, DTX at the gNB can be applied and aligned by configuring DRX in a UE-group or cell-specific manner. In the current specification, UE is configured by a dedicated RRC signaling with a DRX configuration. The DRX configuration is UE-specific and may reflect characteristics of traffic for the UE.
A relation of UE DRX and DTX at gNB is examined using a simple example. In Figure 1, UE1 and UE2 are served at data rates which are too high to be served at the same time. Then gNB may configure UE1 and UE2 with different DRX patterns, and the best DTX pattern at gNB for NES is union of UE1 DRX pattern and UE2 DRX pattern as shown in Figure 1. gNB can transmit data during On duration and gNB stops transmitting data during Off duration.
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Figure 1 UE DRX and gNB DTX when traffic load is medium
When data rates of UE1 and UE2 decrease and they can be served at the same time, gNB can configure UE1 and UE2 with the same DRX pattern for maximizing effect of gNB DTX as shown in Figure 2. In this example, DRX configuration of UE2 is changed from DRX config1 to DRX config2. Compared to Figure 1, On duration is shorten and Off duration is lengthened. The power saving gain is expected to be obtained.
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Figure 2 UE DRX and gNB DTX when traffic load is low
From the above-mentioned example, gNB may configure UEs with different DRX patterns when total data rate of UEs is too high to be served at the same time. On the other hand, when data rates of UEs are getting low and they can be served at the same time, gNB can configure those UEs with the same DRX pattern for NES. More generally, gNB can decide to configure those UEs with DRX patterns which may be overlapped partially or completely or the same DRX patters for NES depending traffic situations. 
For maximizing energy saving gain of DTX at gNB, it is essential to change DRX configurations of UEs dynamically considering traffic changes. However, frequent changes of DRX configuration of UEs will lead to heavy signaling. Therefore, it is needed to change efficiently DRX configuration of each UE. One possible way is to configure a UE with multiple DRX configurations and gNB sends an indication to the UE for selecting a DRX configuration to be used.
Proposal 1. UE can be configured with multiple DRX configuration and active DRX configuration is selected by gNB indication for the purpose of DTX at gNB.
Although we are open to discuss configuring multiple UEs with common DRX configuration or cell-specific DRX configuration and using group common signaling, we also see issues caused by reception fail of the group common signaling which was mentioned by multiple companies during the post email discussion ([POST119-e][313][NES] Details of solutions). So, it needs to study how to resolve the issues by missing of the group common signaling.
Whether or how to transmit common control signals including SSB and SIB during Off duration of DTX at gNB also has been discussed. The issues caused by no transmission or relaxed transmission of common control signals during DTX at gNB seems the same issues covered by solution 1, 2 and 7. In my opinion, there is no need to discuss this issue for DTX at gNB because it can be covered by solution 1, 2 and 7 in the solution groups.
Proposal 2. For discussion about DTX at gNB, it is not needed to discuss whether/how to transmit common control signals during Off duration. It can be covered by solution 1, 2 and 7.
The UE may operate with carrier aggregation. From NW perspective, each serving cell may have different DTX patterns because sets of UEs attached to each serving cell may be different and their traffic characteristics may be different. Then, UE needs to be configured with different DRX configurations for its serving cells. In other words, serving cells has different DRX patterns in a UE. It seems a simple extension of concept of DRX groups in the current specification. But it is not supported yet. Therefore, it is needed to study how to apply different DRX configurations to different serving cells in a UE.
Proposal 3. Study whether/how to configure different DRX configurations to different serving cells in a UE.
Regarding BWP adaptation technique, an example solution is that UE is configured with a cell-NES specific BWP and group common signalling is used to switch UEs to the cell-NES specific BWP. When the traffic load in the cell is low enough, the total operating bandwidth of the cell can be reduced to the bandwidth of the cell-NES specific BWP using the solution. The power saving gain looks clear.
In the current specification, four BWPs can be configured for a cell and one of configured BWPs can be active. So, one possible way to configure a cell-NES specific BWP is to configure one of them as the cell-NES specific BWP. In other words, the BWP is configured with the same parameter set of the cell-NES specific BWP. Then, the impact to the legacy UEs is at least very limited or no impact to the legacy UEs is expected. In addition, the existing procedure for BWP switching can be reused. Then, it seems that the solution can be performed by network implementation within the current specification.
Proposal 4. Study whether it is possible to reuse the existing BWP concept and procedures for BWP adaptation for NES or not.
Regarding BWP adaptation technique, we are open to discuss using group common signaling for switching multiple UEs to the cell-NES specific BWP though we see issues caused by reception fail of the group common signaling. It is needed to study how to resolve the issues by missing of the group common signaling.

3.	Conclusion
This document discusses cell DTX/DRX and BWP adaptation.
Proposal 1. UE can be configured with multiple DRX configuration and active DRX configuration is selected by gNB indication for the purpose of DTX at gNB.
Proposal 2. For discussion about DTX at gNB, it is not needed to discuss whether/how to transmit common control signals during Off duration. It can be covered by solution 1, 2 and 7.
Proposal 3. Study whether/how to configure different DRX configurations to different serving cells in a UE.
Proposal 4. Study whether it is possible to reuse the existing BWP concept and procedures for BWP adaptation for NES or not.
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