[bookmark: _Ref452454252]3GPP TSG-RAN WG2 #123bis	R2-2310725
Xiamen, China, 09 – 13 October, 2023

Agenda item:		7.3.5	Connected mode mobility
Title:		Further considerations on CHO enhancement
Source:		NEC
Document for:		Discussion and Decision
1. Introduction
In RAN2#123, there was a lot of discussions on CHO enhancement, where the following options are on the table for CHO execution trigger by considering source cell NES mode [1]:

1) L1 activation/deactivation signalling for cell DTX/DRX (security/reliability issues, group signalling)
2) MAC CE (security/reliability issues, dedicated)
3) Time-based (deterministic time, GNSS capability)
4) RRC reconfiguration (apply second condition after Reconfig is received)
5) SIB1 (if barring is agreed SIB1 will be updated anyway)

Finally, the following agreements were reached [2]:
	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



In this contribution, we further discuss the CHO enhancement and provide our views.
2. Discussion
2.1	Background
In RAN2#121bis-e, during the discussions on the Cell DTX/DRX, the following agreements were made [3]. The baseline assumption is that the Cell DTX/DRX is activated upon RRC configuration. On the other hand, majority companies considered it would be beneficial to have the Cell DTX/DRX activation/deactivation by L1 signalling. Thus, the LS to RAN1 was sent to ask about its feasibility.
Agreements 
1. A periodic cell DTX/DRX configuration is explicitly signalled to the UEs. 
2. A periodic cell DTX/DRX pattern is configured by UE specific RRC signalling. 
3. The Cell DTX/DRX configuration contains at least: periodicity, start slot/offset, on duration. 
4. As a baseline Cell DTX/DRX is activated/deactivated implicitly by RRC signalling, i.e. activated immediately once configured by RRC and deactivated once the RRC configuration is released. 
5. From RAN2 point of view, majority companies see a benefit with L1 signalling for Cell DTX/DRX activation/deactivation, send a LS to RAN1 (email 308) with our preference and ask about feasibility and design details.   Ask about feasibility and reliability of using L1 signaling.  Clarify that the question is about activation/deactivation copy the agreement from last meeting that we are focusing on single configuration.  Extract a few key benefits of dynamic signaling from email discussion and online discussions

In RAN2#123, further details on the Cell DTX/DRX were also discussed. The reply LS from RAN1 confirms “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” [4]. On top of this, RAN2 had discussions and then the following agreements were made [2].
Observation 1. L1 signalling for Cell DTX/DRX activation/deactivation is still on the table as possible mechanism.

Agreements:
1	Activation/deactivation is per serving cell.  FFS if the configuration is per cell or per MAC entity 
2	RAN2 will reuse the start timer formula of the onDurationTimer from UE C-DRX (including SlotOffset) to specify the start of cellDTX-onDurationTimer (and cellDRX-onDurationTimer) in 38.321.
3	The gNB should ensures that there is at least partial overlapping between UE C-DRX on-duration and cell DTX/DRX on-duration.  It is up to network implementation to ensure the alignment.  We will capture this in stage 2 specification.  
	Understanding is that alignment means that the cell DTX/DRX and C-DRX periodicity should be multiple of each other.   FFS if we anything needs to be specified in stage 3 (i.e. in IE description)
4	As a baseline legacy C-DRX reconfiguration is used to change UE C-DRX configuration once Cell DTX/DRX is activated/deactivated.
5	RAN2 specifies cellDTX-onDurationTimer (and cellDRX-onDurationTimer) to have the same value range as UE C-DRX on-duration timer. 
6	RAN2 specifies cellDTX-Cycle (and cellDRX-Cycle) to have the same value range as UE C-DRX Long cycle. 
7	Separate DTX and DRX configuration means that the features can be enabled separately (i.e. Cell DTX can be configured without Cell DRX)
8	On-duration and Cycle parameters are common between cell DTX and DRX, when both are configured.  FFS if we have different start offset configuration for cell DTX and cell DRX
9	RAN2 will not introduce a MAC CE for cell DTX/DRX (de)activation.  
10	Confirm working assumption, when the retransmission timer is running (if C-DRX is configured), the UE is expected to monitor PDCCH, like in legacy.  It is up to the network whether it schedules retransmissions out of the Cell DTX active period, i.e., when the DRX retransmission timer is running, the UE should monitor PDCCH regardless of the Cell DTX.
11	We focus on the case where DTX in RRC can only be configured when C-DRX is configured.  We will not optimize for the case where C-DRX is not configured.

Additionally, the cell selection/reselection was discussed in RAN2#123 and there were some agreements below. The important agreement is to introduce one single bit in SIB1 to control whether “NES-capable UEs” can access a cell or not.
Observation 2. SIB1 indication is used for access control for “NES-capable UEs”.
Agreements
-	One single bit in SIB1 is introduced for controlling all “NES-capable UEs” to access a cell.  FFS what “NES capable UE” bit means.  The NES UE always follows the NES bit used for barring, if present.  If not present the UE shall follow legacy barring.  
-	No new cell baring techniques for non-NES UEs will be specified.  
-	No new cell re-selection techniques will be considered in this Rel-18

Based on the observations above, we continue discussing the additional CHO trigger as CHO enhancement for NES.

2.2	Additional CHO trigger
In RAN2#123, there are 5 options below as the additional CHO trigger when the source cell is in NES mode. 
1) L1 activation/deactivation signalling for cell DTX/DRX (security/reliability issues, group signalling)
2) MAC CE (security/reliability issues, dedicated)
3) Time-based (deterministic time, GNSS capability)
4) RRC reconfiguration (apply second condition after Reconfig is received)
5) SIB1 (if barring is agreed SIB1 will be updated anyway)
Among the options, the option 3) Timer-based and 5) SIB1 indication are dropped. The option 4) is just using the existing RRC reconfiguration mechanism and thus there will be no specific impact to support it. A remaining issue is whether to support the option 1) “reuse of L1 (de)activation signalling for cell DTX/DRX” or 2) “new MAC CE”. Note that the option 1 is assuming that the L1 signalling is used for cell DTX/DRX activation/deactivation. Here we discuss based on this assumption (i.e. this L1 signalling is supported).
At first, we supported the option 1) L1 signalling. The main motivation is that the additional CHO trigger should not mean that such trigger directly triggers the HO execution. That can trigger to apply the specific CHO condition(s). This is to reflect the previous agreement that “We can have a specific NES CHO execution condition based on source cell NES mode” in RAN2#122. This should be the same for the option 2).
Observation 3. Option 1) is aligned with the previous agreement (same for option 2).

Regarding the security aspect, both the option 1) and 2) cannot ensure the security protection just like many other L1 signalling and MAC CE. However, the detail configuration is still configured by the RRC in advance. There will be no serious issue to use the L1 signalling or the MAC CE. 
Regarding the reliability, on one hand it is true that the L1 signalling is less reliable than the MAC CE. On the other hand, the option 1) is to reuse the cell DTX/DRX activation indication. Considering that some UEs may miss the L1 signalling, there should be a certain mechanism to make sure the framework is workable even in that case. However, this is the discussion for basic cell DTX/DRX mechanism and should be solved regardless of the CHO discussion.
Regarding the signalling overhead, the option 1) assumes the group common PDCCH, while 2) is per UE dedicatedly. Even though the basic assumption in Rel-18 NES is low to medium traffic load and legacy UEs can be barred by the new single bit in SIB1, there can still be many NES-capable UEs in the cell. In addition, if the signalling is anyway sent to each UE, there will be less gain compared to the option 4) RRC reconfiguration based on the assumption that the indication or activation of additional CHO trigger will not be time critical.
Based on the discussions above, we still prefer to go for the option 1), i.e. reusing the L1 signalling for cell DTX/DRX activation. Then, it can be confirmed once the discussion on the overall cell DTX/DRX mechanisms is concluded and the L1 signalling is agreed for cell DTX/DRX activation/deactivation.

Proposal 1: RAN2 to assume that the L1 signalling for cell DTX/DRX activation can be reused as the additional CHO trigger.

Given that the L1 signalling is reused for the CHO, it should be clarified what it actually means. As discussed above, the target function is the CHO and thus the L1 signalling itself should not be the HO execution trigger. The L1 signalling should be the trigger to start evaluating or validating the CHO condition(s) to be applied when the source cell is in NES mode. The difference is the former assumes the UE does not evaluate the NES specific CHO condition, while the latter assumes the UE evaluates the NES specific CHO condition but not trigger the HO execution even if the condition is met. We consider the former is more suitable, as the corresponding CHO will not be time critical.

Proposal 2: If P1 is agreeable, RAN2 to assume that the UE starts evaluation for the NES specific CHO condition upon receiving the L1 signalling for cell DTX/DRX activation.

3. Conclusion
In this contribution we discussed discuss the CHO enhancement and made the following agreements.

Proposal 1: RAN2 to assume that the L1 signalling for cell DTX/DRX activation can be reused as the additional CHO trigger.
Proposal 2: If P1 is agreeable, RAN2 to assume that the UE starts evaluation for the NES specific CHO condition upon receiving the L1 signalling for cell DTX/DRX activation.
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