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1 Introduction
The Network Energy saving (NES) WID RP-223540 was agreed in RAN#98-e [1], the WI objective on CHO enhancement for NES is copied below: 4. Specify CHO procedure enhancement(s) in case source/target cell is in NES mode [RAN2]


In RAN2#123b [2], it was agreed to reuse group common DCI format 2-9 to notify the UE that source cell is entering NES mode.
Agreements
Group common DCI format 2-X is reused to notify the UE that source cell is entering NES mode.
•	add one bit of DCI 2-X to trigger both use cases of Cell DTX/DRX activation and cell turning off. RAN2 send LS to RAN1 to request this signaling change.
In [3], Rapporteur have drafted procedure text and ASN.1 based on agreements of NES CHO enhancement. However, due to some divergence on signaling structure, Rapporteur identified below left open issue:
Issue 4-2: Configuration details for the NES specific CHO execution condition, downselect from:
· Add a flag to event configuration (as in the current running CR).
· Add an “ENMUERATED {true}” to the existing MeasId list.
In this contribution, we share our view on this open issue.
2 Discussion 
Before the discussion on the open issue 4-2, we first discuss a related issue: whether below configuration is allowed and its related UE behavior.
· 1 NES-CHO event + 1 normal event   
We think this configuration should be allowed. Please note in RAN2#121b-e [4], below agreements were made:
Agreements
1) RAN2 agree to make enhancement in CHO procedure based on that the source cell entering “NES mode”.  FFS further details
2) 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”
3) As a baseline, UE initiates CHO evaluation upon receiving the CHO configuration.  FFS what trigger is used for execution of CHO
In our understanding, the highlighted 2nd agreement means that the timing to start CHO evaluation can also be same as legacy (i.e., upon reception of CHO command). Thus, the UE can still evaluate normal CHO execution condition before source cell enters NES mode. It can be achieved by NW configuring the UE with both normal CHO execution and NES specific CHO execution condition. We think it is reasonable because the UE may move to the source cell boundary before source cell enters NES mode. In this case, the UE shall follow legacy CHO procedure to execute CHO. 
Observation 1: Before source cell entering NES mode, the UE may move to the source cell boundary, and correspondingly one candidate target cell may satisfy CHO condition (i.e., become "triggered cell"). 
Thus, we propose RAN2 to confirm it.
Proposal 1: RAN2 confirm that the UE can be configured with 1 NES-CHO event + 1 normal CHO event.   
A followed issue is the UE behavior when “1 NES-CHO event + 1 normal CHO event” are configured. As clarified in [3], 2 different understandings are:
1) UE triggers CHO execution as long as one of the events is satisfied
2) UE triggers CHO execution only when both events are satisfied
Between, we think 1) is the correct understanding. Understanding 2) will make NES CHO useless to configure a normal CHO event to the UE because it will cause CHO never to be triggered before receiving NES triggering. Thus, we propose RAN2 to confirm understanding 1).
Proposal 2: When the UE is configured with 1 NES-CHO event + 1 normal CHO event, UE shall evaluate normal CHO execution and follow legacy CHO procedure before source cell enters NES mode. And the UE triggers CHO execution as long as one of the events is satisfied.
Finally, we discuss the open issue 4-2 
	Issue 4-2: Configuration details for the NES specific CHO execution condition, downselect from:
· Alt-1: Add a flag to event configuration (as in the current running CR).
· Alt-2: Add an “ENMUERATED {true}” to the existing MeasId list.



We prefer Alt-1, i.e., add a flag to event configuration (as in the current running CR), due to below reasonings:
1) If one candidate cell can still be configured with only one CondReconfigId, then Alt-2 can’t configure 1 NES-CHO event + 1 normal CHO event for one candidate cell. 
2) If separate CondReconfigIds for legacy CHO and NES CHO can be configured for one candidate cell, then Alt-2 may reduce the maximum number of candidate cells for CHO by half (i.e., up to 8 candidate cell is reduced to up to 4 candidate cell) because two CondReconfigIds need to be associated with one candidate cell. 
-- ASN1START
-- TAG-CONDITIONALRECONFIGURATION-START

ConditionalReconfiguration-r16 ::=   SEQUENCE {
    attemptCondReconfig-r16              ENUMERATED {true}              OPTIONAL,   -- Cond CHO
    condReconfigToRemoveList-r16         CondReconfigToRemoveList-r16   OPTIONAL,   -- Need N
    condReconfigToAddModList-r16         CondReconfigToAddModList-r16   OPTIONAL,   -- Need N
    ...
}

CondReconfigToRemoveList-r16 ::=     SEQUENCE (SIZE (1.. maxNrofCondCells-r16)) OF CondReconfigId-r16

-- TAG-CONDITIONALRECONFIGURATION-STOP
-- ASN1STOP

Observation 2: Alt-2 (i.e., Add an “ENMUERATED {true}” to the existing MeasId list.) will cause below issues:
1) If one candidate cell can still be configured with only one CondReconfigId, then it can’t configure 1 NES-CHO event + 1 normal CHO event for one candidate cell. 
2) If separate CondReconfigIds for legacy CHO and NES CHO can be configured with one candidate cell, it may reduce the maximum number of candidate cells for CHO by half (i.e., up to 8 candidate cell is reduced to up to 4 candidate cell) because two CondReconfigIds need to be associated with one candidate cell. 
We think Alt-1 will instead cause minimal spec impact. Thus, we propose:
Proposal 3: On configuration details for the NES specific CHO execution condition, RAN2 adopt the option of “add a flag to event configuration (as in the current running CR)”.

3 Conclusion
In this contribution, we share our view on remaining issues of CHO enhancement(s). Our observations are:
Observation 1: Before source cell entering NES mode, the UE may move to the source cell boundary, and correspondingly one candidate target cell may satisfy CHO condition (i.e., become "triggered cell"). 
Observation 2: Alt-2 (i.e., Add an “ENMUERATED {true}” to the existing MeasId list.) will cause below issues:
1) If one candidate cell can still be configured with only one CondReconfigId, then it can’t configure 1 NES-CHO event + 1 normal CHO event for one candidate cell. 
2) If separate CondReconfigIds for legacy CHO and NES CHO can be configured with one candidate cell, it may reduce the maximum number of candidate cells for CHO by half (i.e., up to 8 candidate cell is reduced to up to 4 candidate cell) because two CondReconfigIds need to be associated with one candidate cell. 

Based on observations, our proposals can be found below.
Proposal 1: RAN2 confirm that the UE can be configured with 1 NES-CHO event + 1 normal CHO event.   
Proposal 2: When the UE is configured with 1 NES-CHO event + 1 normal CHO event, UE shall evaluate normal CHO execution and follow legacy CHO procedure before source cell enters NES mode. And the UE triggers CHO execution as long as one of the events is satisfied.
Proposal 3: On configuration details for the NES specific CHO execution condition, RAN2 adopt the option of “add a flag to event configuration (as in the current running CR)”.
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