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[bookmark: _Ref178064866]In the WI Description [1] it was agreed to:
	· Specify CHO procedure enhancement(s) in case source/target cell is in NES mode [RAN2]



Durin the RAN2 #122 meeting, it was agreed that:
	· We will have a CHO solution that considers NES mode of at least source cell.
· We can have a specific NES CHO execution condition based on source cell NES mode 


This paper discusses CHO where a candidate cell could be an NES cell. Section 2.1 discusses potential UE behaviour if the target cell is in NES mode and Section 2.2 discusses the RLF case.
Discussion
Including the Target Cell NES configuration in the CHO configuration
As discussed in the past concerning “NES mode”, a general understanding (but no agreed WA) is that a UE would prefer not to connect to a cell in NES mode. There may be various NES techniques or features used by an NES cell, some of which would naturally mean that it would be preferrable for a UE not to select this cell. Source cell switch-off is one example where it was agreed that this would trigger CHO. However, there may also be NES features that do not trigger a UE to leave the cell, otherwise every UE would immediately leave NES cells and this would simply be a cell switch-off.
Applying this to target cell selection with CHO preparation, a candidate cell may also apply some NES techniques over time, i.e. be in NES mode.
Obervsation1: A target cell may also be in NES mode.
The serving cell should be aware of the UE’s capabilities and the target cell’s NES mode so the NW should be aware whether the target cell is indeed suitable. However, at the time of CHO trigger (with legacy triggers) or RLF, the target cell may not be available if in NES mode, causing a loss of service.
Observation 2: When CHO conditions outside of source cell NES mode (e.g. RSRP hysteresis) are met, the target cell may not yet be available.
Observation 3: The Target Cell NES mode needs to be part of the CHO configuration by source cell, otherwise CHO could fail.
Having the source cell aware of its neighbours’ cell NES configuration is in the scope of RAN3. But without it, it is not possible to have RAN2 specify a functioning CHO with an NES target cell. Therefore, in our understanding, a cell cannot configure a UE with CHO for a candidate NES cell without knowing the target cell’s NES configuration and informing the UE about it.
If the UE is informed of an NES target’s cell configuration (at least when it is available to be hand overed to), it would be better for service continuity to either move forward or postpone the CHO to better align with the target cell’s NES mode.
Proposal 1: Target Cell NES mode should be considered in the CHO trigger to align the UE with the target cell.

RLF before CHO trigger
In the case of RLF before CHO is triggered, it may not be possible to maintain service continuity. This may happen due to radio conditions as in legacy but could also be due to a target cell being in NES mode.
Indeed, in legacy, RLF would cause a UE to trigger the RRC re-establishment procedure using stored information, if the selected cell is a target is a target cell as per CHO, then this is fine and there will be an early HO. However, if the target cell is not yet suitable, then another suitable cell will be selected, and the stored information will be flushed.
Observation 4: If RRC re-establishment occurs while a target NES cell is in NES mode, the legacy behaviour is to select any suitable cell and stored CHO information will be discarded.
However, if an NES cell was configured by the network as a candidate cell for CHO, then it should be available at least with some periodicity. Thus, it could happen that RLF occurred during a time where the target cell is in NES mode.
Otherwise, if a target cell completely switches off or enters an NES mode which would make (C)HO too unpredictable, then the NW should be informed. Following the discussion in Section 2.1, the UE should also be informed of a target cell’s NES mode at a given time in CHO configuration. 
Observation 5: The network should keep UEs informed of potentially unsuccessful CHO and reconfigure UEs accordingly.
It follows that the configured target cell will be generally available, at least in time intervals which can guarantee that CHO can be executed with no interruption of service. If it is in NES mode at the time of RLF, then it is reasonable to assume that it will be available in a short amount of time.
Observation 6: If RLF occurs before CHO execution, the target cell may be available soon after.
Hence, the legacy UE behaviour would not be ideal in this scenario. Since the UE does not wait to trigger the RRC re-establishment, it may find another suitable cell that was not configured by the network as a candidate cell. Eventually, the UE may be hand overed to the original target cell when it becomes available, which should be very soon after.
At least, the UE should keep the initial target cell’s information, as it should still be valid and could be used as soon as the cell is available again.
Proposal 2: In the case where RLF occurs before CHO execution and RRC re-establishment is achieved in a cell that was not configured with CHO (due to the configured target cell is in NES mode), the UE shall keep the initial target cell stored information associated with the CHO configuration.
Moreover, handing over a UE to a suitable cell (we assume here that it is not a candidate cell otherwise there is no problem) and then to the initial target cell is costly in time, energy, and resources. If the target cell is available soon after, there is a threshold where it would be best to simply wait for the target cell. When is the limit where it is “soon enough that the UE should wait” would need to be discussed and should be up to network to decide.
There is also the issue of knowing if/when the target cell is in NES mode and is not suitable at a given time and when it will be suitable without the help of the source cell. However, this issue already exists without RLF, since the UE needs to do target cell measurements and should know when CHO can be executed, as discussed in the previous section.
Proposal 3: In the case where RLF occurs before CHO execution and a configured target cell is in NES mode, RAN2 to discuss whether the UE can wait for the target cell to be available in the cell selection procedure before proceeding to RRC re-establishment in a non-candidate suitable cell.

Conclusion and Proposal
We have the following proposals:
Proposal 1: Target Cell NES mode should be considered in the CHO trigger to align the UE with the target cell.
Proposal 2: In the case where RLF occurs before CHO execution and RRC re-establishment is achieved in a cell that was not configured with CHO (due to the configured target cell is in NES mode), the UE shall keep the initial target cell stored information associated with the CHO configuration.
Proposal 3: In the case where RLF occurs before CHO execution and a configured target cell is in NES mode, RAN2 to discuss whether the UE can wait for the target cell to be available in the cell selection procedure before proceeding to RRC re-establishment in a non-candidate suitable cell.
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