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1. Introduction
In RAN2#121 meeting, RAN2 made following agreements for connected mode mobility due to NES.
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 RAN2#121bis meeting, RAN2 made following agreements for connected mode mobility due to NES.
Agreements

-
RAN2 agree to make enhancement in CHO procedure based on that the source cell entering “NES mode”.  FFS further details

-
For source cell CHO framework, RAN2 assumes a reference scenario where the UE has already performed CHO conditions evaluation by the time the source cell starts some “NES-mode”

-
As a baseline, UE initiates CHO evaluation upon receiving the CHO configuration.  FFS what trigger is used for execution of CHO

In this paper, we would like to discuss the enhancement on the connected mode mobility due to NES. 
2. Discussion
For connected mode mobility due to NES cell, there are 2 cases:

Case 1: Handover from NES Cell due to NES mode.

Case 2: Handover to NES Cell.

For inter-band SSB-less SCell, it is only for RRC_CONNECTED mode UE and only when the cell is SCell for this UE. The key point is how to perform RRM and RLM/BFD on this kind of SCell. So there is no mobility impact due to inter-frequency SSB-less SCell.

Observation 1: There is no mobility impact due to inter-band SSB-less SCell.
In the following discussion, we focus on cell DTX/DRX case. For case 1, RAN2 agreed to enhance the CHO with additional time condition like NTN did. However, it is not clear how to define the time point.
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Option 1: The time point for CHO time condition is the time point when the cell DTX/DRX is configured for any UE, e.g., T1(we assume the cell DTX/DRX is activated if configured).
Option 2: The time point for CHO time condition is the time point at the end of the cell DTX/DRX active duration, e.g., T2.

For option 2, it will result in frequent CHO and it is not clear the typical value for cell DTX/DRX cycle and active duration. 
Proposal 1: The time point for CHO time condition is the time point when the cell DTX/DRX is configured for any UE.

There are various RRC_CONNECTED UEs in the cell before entering NES cell mode, including legacy UE, NES capable UE, R18 non-NES capable UE. In my understanding, the enhanced CHO can only be used for R18 UE who implements enhanced CHO. For a R18 UE, the UE can implement the enhanced CHO, but it is not mandatory to implement NES feature, i.e., the enhanced CHO is decoupled with R18 NES feature.
Observation 2: There are various RRC_CONNECTED UEs in the cell before entering NES cell mode, including legacy UE, NES capable UE, R18 non-NES capable UE.

Proposal 2: Rel18 UE can implement the enhanced CHO, but it is not mandatory to implement NES feature together if proposal 1 is agreed, i.e., the enhanced CHO and NES feature are decoupled.
Proposal 3: The network will configure the enhanced CHO based on UE capability for enhanced CHO.
In R17 NTN, the condEventT1 is configured as additional condition to A3/4/5 including parameters t1-Threshold and duration. In my understanding, the time-based CHO for NES will not use the A3/4/5 and the UE will perform HO if the time point meets the condition. So, the mandatory IE duration will not be used for time-based CHO in NES.
	        condEventT1-r17                  SEQUENCE {

            t1-Threshold-r17                 INTEGER (0..549755813887),

            duration-r17                     INTEGER (1..6000)

        }


duration

This field is used for defining the leaving condition T1-2 for conditional HO event condEventT1. Each step represents 100ms.
t1-Threshold

The field counts the number of UTC seconds in 10 ms units since 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Sunday, December 31, 1899 and Monday, January 1, 1900).
Proposal 4: The condEventT1 introduced in R17 for NTN is reused for time-based CHO in NES, the duration IE can be ignored or set to 1.
In case 2, it is up to source gNB’s decision to handover this UE to target NES Cell. The source cell can know the UE capability about NES support and also know the NES support of target gNB via gNB configuration exchange between source gNB and target gNB. There is no RAN2 impact and it is up to RAN3.
Proposal 5: It is up to RAN3 to discuss case 2, i.e., HO to NES cell.
3. Conclusions

Based on the above discussion, we propose following proposals:
Observation 1: There is no mobility impact due to inter-band SSB-less SCell.
Observation 2: There are various RRC_CONNECTED UEs in the cell before entering NES cell mode, including legacy UE, NES capable UE, R18 non-NES capable UE.

Proposal 1: The time point for CHO time condition is the time point when the cell DTX/DRX is configured for any UE.

Proposal 2: Rel18 UE can implement the enhanced CHO, but it is not mandatory to implement NES feature together if proposal 1 is agreed, i.e., the enhanced CHO and NES feature are decoupled.
Proposal 3: The network will configure the enhanced CHO based on UE capability for enhanced CHO.
Proposal 4: The condEventT1 introduced in R17 for NTN is reused for time-based CHO in NES, the duration IE can be ignored or set to 1.
Proposal 5: It is up to RAN3 to discuss case 2, i.e., HO to NES cell.
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