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	Agreements:
1. Study whether CHO enhancements are needed for the purpose of turning off the cell
2. Continue discussing CHO in the context of different NES techniques.  


In this contribution, we discuss further on a CHO framework for connected mode mobility in NES.
Discussion
CHO enhancement for different NES techniques
The following two NES techniques are considered for reducing the energy consumption of PCell: 
· Spatial/power domain enhanced technique: Dynamic adaptation of spatial/power elements 
· Cell DTX/DRX technique: Cell DTX/DRX mechanism in RRC_CONNECTED mode
We discuss if CHO enhancement is needed for these technique. 
Spatial and power domain enhanced technique is applied to UE specific channels/signals. So, even if network applies the spatial and power domain enhanced technique to some UEs, other UEs can remain in the cell, up to network decision. That means network does not have to trigger massive number of mobility events upon applying the NES technique. If network decides to trigger mobility for some UEs upon activation of the spatial and power domain technique, it can use conventional L3 handover. Note that triggering of the L3 handover to those UEs does not affect the initiation of the spatial and power domain technique for NES target UEs. That is, mobility events and spatial/power domain NES technique are less-correlated. Then, there is no logical reason to enhance existing mobility mechanism for spatial/power domain NES technique.  
Observation 1-1: Activation of spatial/power domain NES technique does not necessarily trigger handover or it can trigger handovers decently as per network decision, because UEs can remain in the cell possibly with reconfiguration after the activation. 
Cell DTX/DRX for a PCell affects all connected UEs in this cell. Once network internally decides to enter Cell DTX/DRX mode or changes its Cell DTX/DRX parameters, it should determine the actual time to initiate Cell DTX/DRX. Until the actual time, the network should perform necessary actions for affected UEs. For UEs with stringent QoS requirement, network may need to trigger mobility to other cells to avoid potential performance degradation of the UEs, and if they are legacy UEs, legacy mobility, e.g., conventional L3 handover should be applied. For legacy UEs in the cell, network may decide to reconfigure them (e.g., DRX and other resources) so that they can remain in the cell but align their operation with the Cell DTX/DRX to be active. 
As shown in the previous paragraph, network needs to preserve some ‘preparation time’ to handle legacy UEs (mobility or reconfiguration) until actual initiation of Cell DTX/DRX since it had decided internally to apply Cell DTX/DRX. Currently CHO enhancement under discussion is that UE is preconfigured with a target cell configuration, like CHO, but mobility to the target cell is triggered by network indication. It is unclear at all why such new mobility mechanism is needed for Cell DTX/DRX. Given the ‘preparation time’ required for handling legacy UEs before initiation of Cell DTX/DRX, introducing NW-based execution triggering of preconfigured mobility cannot shorten the preparation time. This implies that such CHO enhancement is not justified in terms of Cell DTX/DRX activation latency reduction. Given that the required number of mobility prior to initiating Cell DTX/DRX in a cell can be limited to UEs with higher QoS and the number of such UEs in the cell must be low (otherwise the cell should not enter Cell DTX/DRX), conventional handover signalin g to those UEs will not cause any problem such as excessive signalling concentration, and therefore such CHO enhancement is not justified in terms of signalling concentration avoidance. 
Observation 1-2: Once network decides internally to apply Cell DTX/DRX, it needs to take some ‘preparation time’ to handle legacy UEs (mobility or reconfiguration) until actual initiation of Cell DTX/DRX. As long as the preparation exists and the required number of mobility before Cell DTX/DRX initiation is kept decent by reasonable network implementation, CHO enhancement does not introduce any meaningful gain in terms of NES activation latency reduction and signalling concentration avoidance. Applying conventional L3 handover is sufficient.
Proposal 1: 	Do not pursue CHO enhancement (NW-triggered mobility to a preconfigured target) for spatial/power-domain NES technique and Cell DTX/DRX NES technique.
CHO enhancement for cell-off
RAN2 agreed to study whether CHO enhancement is needed for cell-off. In our view, CHO enhancement to further optimize mobility for cell-off is not justified, and legacy mobility mechanisms are sufficient for mobility prior to cell-off. We provide our reasoning as follows.
First, we think cell-on-off events does not happen frequently. If the state transition of cells is triggered frequently, frequent mobility events (ping-pong) occur between the cell and surrounding cells, causing unnecessary signalling overhead over Uu and handover interruption. Unnecessary cell reselection events also happen upon every state transition. Network side impact is not trivial. Surrounding gNBs have to update its ANR whenever state transition of the cells happens, causing frequent inter-node signalling and operational complexity. For these reasons, we think practical network can only decide to turn off a cell when utilization is very low in the cell. For example, a cell may be turned off at late night and switched on at early morning. Once the cell is turned on, it will remain turned on during daytime unless cell utilization goes exceptionally low. As long as state transition of cell is infrequent, achievable energy saving gain of mobility optimization for cell-off would be marginal.  
Observation 2-1: Occurrences of cell-on-off events are not frequent. Mobility optimization for infrequent events brings marginal energy saving gain. 

Second, we cannot find any clue that existing mobility mechanism is insufficient for cell-off. Before cell-off, all UEs should be moved to other cells. Otherwise, they will experience RLF or out-of-service. Given that network can turn off a cell with very low utilization in average sense, network decision to turn off cell should be considered as not urgent at all. That means, once network decides to turn off the cell, it can determine actual off time. Network may need to postpone actual cell-off for some period of time until all connected UEs are successfully moved to other cells, and postponing the cell-off time for that amount will negligibly reduce the energy saving gain. To move those UEs to surrounding cells, network can use conventional L3 handover applicable for all NR UEs, redirection for UEs with low traffic activity, etc. Nothing more is needed. 
Observation 2-2 : Cell-off is not urgent. Therefore, network can have sufficient time to trigger existing mobility before cell-off with marginal loss of energy saving gain. 

Based on the observation 2-1 and 2-2, we conclude that CHO enhancement for cell-off is not needed. 
[bookmark: _GoBack]Proposal 2	Do not pursue CHO enhancements for cell-off.
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Based on the above discussions, we present the following observations and proposals:
Observation 1-1: Activation of spatial/power domain NES technique does not necessarily trigger handover or it can trigger handovers decently as per network decision, because UEs can remain in the cell possibly with reconfiguration after the activation.
Observation 1-2: Once network decides internally to apply Cell DTX/DRX, it needs to take some ‘preparation time’ to handle legacy UEs (mobility or reconfiguration) until actual initiation of Cell DTX/DRX. As long as the preparation exists and the required number of mobility before Cell DTX/DRX initiation is kept decent by reasonable network implementation, CHO enhancement does not introduce any meaningful gain in terms of NES activation latency reduction and signalling concentration avoidance. Applying conventional L3 handover is sufficient.
Proposal 1: 	Do not pursue CHO enhancement (NW-triggered mobility to a preconfigured target) for spatial/power-domain NES technique and Cell DTX/DRX NES technique.
Observation 2-2 : Cell-off is not urgent. Therefore, network can have sufficient time to trigger existing mobility before cell-off with marginal loss of energy saving gain. 
Proposal 2	Do not pursue CHO enhancements for cell-off.


