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Introduction
Energy conservation has emerged as an important issue in recent mobile communication network environments. Accordingly, RAN2 has made considerable progress on the network energy saving (NES) Work Item (WI), and our current focus is on completing Rel18 by discussing the remaining issues, which includes the below subjects:
The first subject is to solve the problem of inconsistency between the UE feature and the RRC specification of the cell barring mechanism. This issue is noted under RIL #[H044] by the rapporteur for discussion during this meeting.
The second subject is about the problem of UE’s conditional handover failure when the NES group-common DCI is received. 

[H044] UE features and barring mechanism

At the previous RAN1 meeting, RAN1 discussed and agreed to support UE function 42-4 below for UEs supporting NES capabilities of {Cell DTX, Cell DRX, and both} [1], and was adopted for RRC ASN.1 as follows:
 
	-- R1 42-4: Cell  DTX and/or DRX operation based on RRC configuration 
nes-CellDTX-DRX-r18                       ENUMERATED {cellDTXonly, cellDRXonly, both}                OPTIONAL,



On the other hand, RAN2 defined UE behaviour and cell barring mechanism based on cellBarredNES of a single bit in consideration of a single UE capability (e.g., UE supporting NES cell dtx/drx) as follows:
	1>	if the UE supports NES cell DTX/DRX and it is in RRC_IDLE or in RRC_INACTIVE, or if the UE supporting NES cell DTX/DRX is in RRC_CONNECTED while T311 is running:
2>	if cellBarred in the acquired MIB is set to barred:
3>	if cellBarredNES is absent in the acquired SIB1:
4>	consider the cell as barred in accordance with TS 38.304 ;
4>	perform cell re-selection to other cells on the same frequency as the barred cell as specified in TS 38.304 ;



Thus, the current barring mechanism of the RRC cannot accommodate the above RAN1 defined three different UE features, {cellDTX only, cellDRX only, both}. And it is also necessary to clarify the definition of "UE supporting NES cell DTX/DRX".
Note that the network operation of the three NES modes of {cellDTX only, cellDRX only, and both} is supported by the RRC IE of cellDTXDRXconfigType-r18, which is agreed upon in RAN2, as follows:
	
CellDTXDRX-Config-r18 ::=              SEQUENCE {
    cellDTXDRX-onDurationTimer-r18         CHOICE {
                                               subMilliSeconds INTEGER (1..31),
                                               milliSeconds    ENUMERATED {
                                                ms1, ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30, ms40, ms50, ms60,
                                                ms80, ms100, ms200, ms300, ms400, ms500, ms600, ms800, ms1000, ms1200,
                                                ms1600, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1 }
    }                                                                                        OPTIONAL,  -- Need M
    cellDTXDRX-CycleStartOffset-r18        CHOICE {
        ms10                                   INTEGER(0..9),
        ms20                                   INTEGER(0..19),
        ms32                                   INTEGER(0..31),
        ms40                                   INTEGER(0..39),
        ms60                                   INTEGER(0..59),
        ms64                                   INTEGER(0..63),
        ms70                                   INTEGER(0..69),
        ms80                                   INTEGER(0..79),
        ms128                                  INTEGER(0..127),
        ms160                                  INTEGER(0..159),
        ms256                                  INTEGER(0..255),
        ms320                                  INTEGER(0..319),
        ms512                                  INTEGER(0..511),
        ms640                                  INTEGER(0..639),
        ms1024                                 INTEGER(0..1023),
        ms1280                                 INTEGER(0..1279),
        ms2048                                 INTEGER(0..2047),
        ms2560                                 INTEGER(0..2559),
        ms5120                                 INTEGER(0..5119),
        ms10240                                INTEGER(0..10239)
    }                                                                                        OPTIONAL,  -- Need M
    cellDTXDRX-SlotOffset-r18                  INTEGER (0..31)                               OPTIONAL,  -- Need M
    cellDTXDRXconfigType-r18                   ENUMERATED {dtx, drx, dtxdrx}                 OPTIONAL,  -- Need M
    cellDTXDRXactivationStatus-r18             ENUMERATED {activated, deactivated}           OPTIONAL   -- Need N
}



In order to address the discrepancy between UE features and the barring mechanism, we can consider the following options:
· Option 1. Simplify UE functionality to a single option with 'ENUMERATED {supported}'. 
This approach has the advantage of minimizing the amount of specification work required. However, it may limit the flexibility of UE implementation if a UE intends to support only one of the NES functions.

· Option 2. Modify the UE operation and cell barring bit (cellBarredNES in SIB1) to support all three UE functions. 
This approach offers the benefit of supporting all possible scenarios and maintaining maximum flexibility. However, it requires additional RAN2 specification work to define additional UE operations and SIB1 overhead (potentially with one extra bit). Furthermore, this option increases the complexity of UE implementation, as it would require supporting and checking for all three functions rather than just one.

While there are currently no distinct use cases for each of the above three UE functions, it is unclear whether UEs with only certain functions will be implemented, such as a UE that solely supports cell DRX. Based on this argument, we might lean towards Option 1.
Conversely, if there are sufficient UE vendors who express a strong desire to develop UEs that support only one NES mode, then Option 2 may be more appropriate. 

Taking into account that the Rel-18 NES discussion is already concluded in RAN1 and given that this is the final RAN2 meeting, we propose opting for Option 1. This choice simplifies the UE functionality to a single option with 'ENUMERATED {supported}', thereby minimizing the amount of specification work required. While this approach may limit the flexibility of terminal implementation if a UE intends to support only one of the NES functions, it is believed to be the most practical solution considering the current state of the discussion and the limited time remaining before the completion of the Rel-18 NES work.
Proposal 1. The UE features of nes-CellDTX-DRX-r18 are simplified to a single option with ’ENUMERATED {supported}’. 

Accordingly, the ‘UE supporting cell DTX/DRX’ would indicate ‘UE supporting feature 42-4, nes-CellDTX-DRX-r18’.  
Proposal 2. RAN2 confirms that the ‘UE supporting cell DTX/DRX’ indicates ‘UE supporting nes-CellDTX-DRX-r18’.

UE failed to perform NES CHO 
During NES operations, if a UE successfully receives the group-common DCI containing the CHO triggering bit, there might be an issue that the UE behavior is unclear when the cell becomes switched off. This issue was introduced in [2], with more than ten companies co-signing the need for further discussion.
And there are two scenarios in which this NES UE may fail to execute NES CHO and await the occurrence of RLF.
Case 1: When the NES CHO conditions is available but there is no suitable candidate cell. 
Case 2: When the NES CHO condition is not available. 

In the above two cases, if the serving cell enters the NES mode or even turns off, the UE has no choice but to wait until the RLF timer expires. It takes a few seconds, and this interruption directly impacts the quality of ongoing services. 
This RLF and delayed connection re-establishment are not only unnecessary but also can be avoided. The NES CHO is indicated by the group-common DCI. Thus, UE can immediately declare RLF without waste of UE time waiting for the RLF timer to expire. Once the UE declares RLF, the UE can just follow the legacy procedure, i.e. RRE. 

Proposal 3: Upon reception of DCI_2_9 indicating CHO trigger:
· If CHO configuration for NES is not available or if CHO execution criteria is not met for at least one CHO target cell, UE immediately declares RLF.

Conclusion
RAN2 is requested to discuss and agree to the following proposals:
Proposal 1. The UE features of nes-CellDTX-DRX-r18 are simplified to a single option with ’ENUMERATED {supported}’. 
Proposal 2. RAN2 confirms that the ‘UE supporting cell DTX/DRX’ indicates ‘UE supporting nes-CellDTX-DRX-r18’.
Proposal 3: Upon reception of DCI_2_9 indicating CHO trigger:
· If CHO configuration for NES is not available or if CHO execution criteria is not met for at least one CHO target cell, UE immediately declares RLF.
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