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Introduction
During the previous RAN2 #121bis-e, #122, and #123 meetings, RAN2 discussed whether NES techniques are required to be supported for CHO enhancements utilizing serving and target cell NES status. And RAN2 have the following agreements:

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

Agreements
1.	We will have a CHO solution that considers NES mode of at least source cell.  
2.	We can have a specific NES CHO execution condition based on source cell NES mode.   FFS how the UE determines is in NES mode.   FFS on how this is achieved in RRC
3.	We will not introduce new L1 signalling for the purpose of CHO
4.	Event A3, A4, A5 can be configured as a CHO execution condition in the NES scenario.   We will study the time based mechanism

Agreements 
1	We will support the CHO triggers for the use case of turning off the cell 
2	(At least for cell DTX/DRX) Time-based CHO is not to be considered in NES.
3	Do not consider using an indication in SIB1 for triggering NES CHO execution condition

And now we have the remained open issues as follows:
	Issue 4-1: Signalling for triggering NES specific CHO execution condition.
Issue 4-2: Configuration details for the NES specific CHO execution condition (e.g. whether to add a new offset/threshold or flag to existing CHO events, or add a separate list of MeasIds for NES CHO events).
Issue 4-3: Whether target cell NES mode is considered for CHO.



In this contribution, we discuss the possible enhancements of UE mobility especially when the UE is in an NES cell.

Signaling for CHO Triggering
According to the offline discussion report [1] and the above agreements, now the remained proposals for CHO triggering signals are as follows:
	Proposal 1: (8/14) Group-based L1 signalling for cell DTX/DRX activation is not reused for NES CHO execution triggering.
Proposal 2: (11/16) A new MAC CE is not introduced for NES CHO execution condition.



So now there are two remained options for CHO execution:
	Option 1) Group-based L1 signalling for cell DTX/DRX activation
	Option 2) new MAC-CE

Now RAN2 needs to determine a new CHO triggering signal among the new MAC-CE or previously agreed PHY activation signal. Here we compare the two signals at the Table 1, considering the arguments during the offline discussions, with their pros and cons. 
	
	Opt.  1) Group-based L1 signal (DCI)
	Opt.  2) New MAC-CE

	Signalling overhead
	Small (1 or small # of repetition)
	Large (# of UEs within the cell)

	Reliability
	Already checked by RAN1 (LS replied) as ‘feasible’ 
	Reliable

	ETCs.
	L1 (de)activation signal should not trigger CHO all the time. Additional information is required.
	Additional unicast signalling design to trigger CHO goes against the purpose of CHO. 
[bookmark: _GoBack]Not different with the legacy HO command.


Table 1. Comparison of two signalling options

<Signalling overhead> 
Regarding the signalling overhead, it is obvious that the group-based L1 signal is always better than the new MAC-CE. So, there is not much to debate. 

<Reliability>
Regarding reliability, it is obvious that a single DCI transmission will be less reliable than MAC-CE with ARQ protection. Previously, we had exactly the same concern and we quarried the validity and reliability of L1 signal to RAN1 as below, from LS to RAN1 (R2-2304568).
To RAN1
ACTION: 	RAN2 respectfully asks RAN1 to provide information regarding feasibility and reliability of using dedicated and group common L1 signalling for Cell DTX/DRX activation and deactivation. Once L1 signalling for activation and deactivation of Cell DTX/DRX is decided in RAN1 please inform RAN2 about the decision and design details.

In response, the reply LS (R2-2307017) was provided from RAN1, saying that it is feasible.
	RAN1 has made the following agreements:
· Support of L1 signaling at least for activation/deactivation of a cell DTX and/or DRX configuration is feasible (e.g., in terms of enabling/disabling the feature) from RAN1 perspective.



Therefore, we can say that the reliability of the L1 signal has already been checked by RAN1 and is considered feasible. 

<ETCs – L1 signal>
In the case of L1 signaling, there was a concern that all L1 cell DTX/DRX activation/deactivation signals could trigger CHO. We also agree that it is not desirable. 

Observation 1.  L1 (de)activation signal based CHO triggering requires an additional indicator for UE to distinguish which L1 signal is triggering CHO. Without the indicator, UE may trigger CHO for every L1 (de)activation signal received.

And this could be easily solved by introducing a new indication that can distinguish the L1 activation signal whether it is for CHO or not. Considerable alternatives are as follows.
· Alt. 1) Add an indicator within the RRC signal configuring the CHO, to inform UE that the L1 serving cell DTX/DRX activation signal is to trigger CHO.

· Alt. 2) Add an indicator inside the L1 signal using the reserved bit.
Please note the alt. 1 above requires a new RRC element and alt. 2 needs help from RAN1 (which can bring additional RAN1 discussion).

<ETCs – new MAC-CE>
We agree that designing a new unicast MAC-CE to trigger CHO is against the purpose of CHO. The intention of the CHO is not to transmit the HO command and perform the HO according to the UE decision. Considering the increased signaling overhead and UE complexity, it would be simpler just transmitting a HO command instead.

Observation 2. The new MAC-CE signal for triggering CHO goes against the purpose of CHO. It can be replaced by a HO command.

From the above comparison, it is now clear that the MAC-CE is against CHO and will derive additional signal overhead and UE complexity. Considering the nature of CHO and signaling overhead, it is proposed to adopt an L1 signal-based CHO for CHO triggering signal. 

Proposal 1. Group-based L1 signaling for cell DTX/DRX activation is reused for NES CHO execution triggering.

If the L1 signal is adopted, now we have determine the design of required additional indicator. Considering RAN1 involvement, we prefer that the indicator is included in the RRC signal.

Proposal 2. RAN2 needs to discuss and decide the means for UE to distinguish the CHO triggering group-based L1 signal, among the two alternatives below:
· Alt. 1) Add an indicator within the RRC signal configuring the CHO, to inform UE that the L1 serving cell DTX/DRX activation signal is to trigger CHO.

· Alt. 2) Add an indicator inside the L1 signal using the reserved bit.


Configuration details for the NES CHO conditions
Regarding the NES CHO conditions, now gNB could configure events A3, A4, and A5. For those CHO events, we have the two possible configuration options below: 
	Option 1) Using the existing CHO events, with a new offset/threshold or flag
	Option 2) Add a separate list of MeasIds

Both options support a distinguishable set of CHO conditions for either legacy CHO or NES CHO, without major problems. 
To make a decision, we slightly prefer Option 1, which regards NES CHO as one of the CHO conditions with minor extensions.
Another reason is that the new "flag" that indicates the CHO condition is for NES, and as in our proposal 2, it could also indicate that the upcoming L1 activation signal is for NES CHO execution triggering.

Proposal 3. A new offset/threshold or flag can be used to set the CHO condition for serving to NES mode using an existing CHO event.


Target cell NES mode for CHO.
In order for the NES UE to decide the target cell among candidate cells that have fulfilled CHO conditions, additional information such as NES status and/or pattern of each candidate cell would be helpful. Without the information, a NES UE which just handed over from a NES activated cell, would go into another CHO due to the new serving cell goes into NES mode. 
Considering the NES cells operating with L1 activation/deactivation signals, now it seems impossible for a UE to detect the cell’s NES status without a new broadcast signal or assistance from the serving cell. 
Therefore, we believe such additional information needs to be defined and shared from the candidate cells to the UE, via source cell or via broadcasting signal. 

Proposal 4. In order for the UE to determine the CHO target cell, it is necessary to discuss whether the NES status information of the candidate cell needs to be share with the UE.

Conclusion
RAN2 is requested to discuss and agree to the following proposals:
Observation 1.  L1 (de)activation signal based CHO triggering requires an additional indicator for UE to distinguish which L1 signal is triggering CHO. Without the indicator, UE may trigger CHO for every L1 (de)activation signal received.
Observation 2. The new MAC-CE signal for triggering CHO goes against the purpose of CHO. It can be replaced by a HO command.

Proposal 1. Group-based L1 signaling for cell DTX/DRX activation is reused for NES CHO execution triggering.
Proposal 2. RAN2 needs to discuss and decide the means for UE to distinguish the CHO triggering group-based L1 signal, among the two alternatives below:
· Alt. 1) Add an indicator within the RRC signal configuring the CHO, to inform UE that the L1 serving cell DTX/DRX activation signal is to trigger CHO.

· Alt. 2) Add an indicator inside the L1 signal using the reserved bit.
Proposal 3. A new offset/threshold or flag can be used to set the CHO condition for serving to NES mode using an existing CHO event.
Proposal 4. In order for the UE to determine the CHO target cell, it is necessary to discuss whether the NES status information of the candidate cell needs to be share with the UE.
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