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Introduction
The WID on Rel-18 network energy saving holds the following objectives [1]:
	3. Specify enhancement on cell DTX/DRX mechanism including the alignment of cell DTX/DRX and UE DRX in RRC_CONNECTED mode, and inter-node information exchange on cell DTX/DRX [RAN2, RAN1, RAN3]
· Note: No change for SSB transmission due to cell DTX/DRX.
· Note: The impact to IDLE/INACTIVE UEs due to the above enhancement should be avoided.


 
This follows a SI period in RAN2 which resulted in the following section in TR 38.864 [2] by RAN1:
	[bookmark: _Toc120483242]6.1.4	Technique A-4 Adaptation of DTX/DRX 
[bookmark: _Toc120483243]6.1.4.1	Description of technique
Currently, the gNB can use reduced downlink transmission/uplink reception activity without an explicit cell DTX/DRX pattern with restrictions due to UE DRX configurations and any configured transmission/reception, e.g., common channels/signals. Currently C-DRX is configured per UE. The alignment of the DRX cycles or offsets for different UEs can be done only via RRC. During UE DRX off period, the UE does not expect to monitor PDCCH, but it is allowed to initiate UL transmission according to the configured resources (e.g. using PUCCH, RACH, SR, or CG-PUSCH). Aligning/Omitting of DRX patterns across multiple UE’s can be achieved via gNB implementation. 
Technique A-4 aims at providing mechanisms informing UE whether the cell stays inactive. This may include enhancements to UE DRX configuration, e.g. to align/omit DRX cycles or start offsets of DRX, for UEs in connected mode or idle/inactive mode, potentially allowing longer opportunities for cell inactivity. During a cell DTX/DRX, the cell may have no transmission/reception or only keep limited transmission/reception. For example, the cell does not need to transmit or receive some periodic signals/channels, such as common channels/signals or UE specific signals/channels.




And by RAN2:
	[bookmark: _Toc120483246]6.1.4.4	Higher layer procedures
Cell DTX/DRX is applied to at least UEs in RRC_CONNECTED state. A periodic Cell DTX/DRX (i.e., active and non-active periods) can be configured by gNB via UE-specific RRC signalling per serving cell. Below examples on Cell DTX/DRX behaviour during non-active periods are assumed to be possible options, and the UE behaviour/impact will be studied:
· Example 1: gNB is expected to turn off all transmission and reception for data traffic and reference signal during Cell DTX/DRX non-active periods.
· Example 2: gNB is expected to turn off its transmission/reception only for data traffic during Cell DTX/DRX non-active periods (i.e., gNB will still transmit/receive reference signals)
· Example 3: gNB is expected to turn off its dynamic data transmission/reception during Cell DTX/DRX non-active periods (i.e., gNB is expected to still perform transmission/reception in periodic resources, including SPS, CG-PUSCH, SR, RACH, and SRS).
· Example 4: gNB is expected to only transmit reference signals (e.g., CSI-RS for measurement).
The study focus on UE behavior when at any point in time the cell activates a single DTX/DRX configuration. It is up to NW whether legacy UEs can access cells with Cell DTX/DRX.
The Cell DTX/DRX mode can be activated/de-activated via dynamic L1/L2 signalling and UE-specific RRC signaling. Both UE specific and common L1/L2 signalling can be considered for activating/deactivating the Cell DTX/DRX mode.
Cell DTX and Cell DRX modes can be configured and operated separately (e.g., one RRC configuration set for DL and another for UL). Cell DTX/DRX can also be configured and operated together. At least the following parameters can be configured per Cell DTX/DRX configuration: periodicity, start slot/offset, on duration. Details related to UE behaviour can be discussed during WI phase. Whether to support multiple Cell DTX/DRX configurations can be discussed later in the WI phase.
It is beneficial to align UE DRX with Cell DTX and DRX alignment among multiple UEs. The alignment mechanism can be discussed during the WI phase.
From RAN2 perspective, Cell DTX/DRX is feasible.



During the last meeting the following agreements were reached [3]
Agreements 
1. There will be no impact to RACH, paging, and SIBs in idle/inactive for both gNB and Rel-18 and legacy UEs
1. Rel-18 NES capable CONNECTED UE(s) can perform RACH and receive SIBs in non-active duration of cell DTX and/or DRX (i.e., same behavior for cell DTX and cell DRX).  No further enhancements for CBRA and CFRA will be pursued.
1. Pattern configuration for cell DRX/DTX is common for Rel-18 UEs in the cell. FFS whether we have DTX UE specific inactivity timer. FFS on configuration signaling and stage 3.
1. Confirm study item agreement that we can have separate DTX and DRX configuration.   We will focus on designing DTX/DRX for at least single configuration.  FFS whether multiple configuration of cell DTX or DRX will be supported.  
With two post-meeting email discussions taking place [4][5] with the following proposals below in [4] on UE and gNB behaviour:

	Proposal 1: As baseline, UE drops monitoring SPS occasions during Cell DTX non-active period. gNB is assumed to be not transmitting PDSCH on such SPS occasions during the Cell DTX non-active period. (21/25) FFS: whether it is possible to configure an exception to this (e.g. per SPS or cell DTX configuration) such that the UE monitors SPS occasions during Cell DTX non-active period to support low latency traffic. (14/25)

Proposal 2: As baseline, UE does not transmit on CG occasions overlapping with Cell DRX non-active periods. (21/25) FFS: whether it is possible to configure an exception to this (e.g. per CG or Cell DRX configuration) such that the UE can transmit on CG occasions overlapping with Cell DRX non-active periods to support low latency traffic. (13/25)

Proposal 3: As baseline, UE does not transmit SR occasions overlapping with Cell DRX non-active periods, e.g. SR transmissions are dropped during the non-active period (18/25). FFS: whether it is possible to configure the UE per SR configuration with whether SR can be transmitted during Cell DRX non-active period to support low latency traffic. (11/25)

Proposal 4: If SR is not to be transmitted on an PUCCH occasion during Cell DRX non-active time, the UE keep the SR pending, i.e., the UE delays the SR transmission till the Cell DRX active period without triggering RACH. (22/25)

Proposal 5a: UE doesn’t monitor PDCCH for dynamic grants/assignments for new transmissions during Cell DTX non-active period, even if the UE is in C-DRX Active time. (21/25)

Proposal 5b: The understanding for the gNB scheduling behaviour for new transmissions during Cell DTX non-active period is that the gNB does not schedule UE-specific dynamic grants/assignments, even if the UE is in C-DRX Active Time (22/25)

Proposal 6a: RAN2 to discuss the following options for UE behaviour for PDCCH monitoring for dynamic retransmissions during cell DTX non-active period:

4) UE doesn’t monitor PDCCH for dynamic grants/assignments for dynamic retransmissions during Cell DTX non-active period, even if the UE is in C-DRX Active time. (14/24)

5) UE monitor PDCCH for dynamic grants/assignments for retransmissions during the UE’s C-DRX Active time per legacy behaviour, even during the Cell DTX non-active period. (7/24)

6) Option 1 for retransmission of dynamically scheduled TBs, FFS for retransmission of CG or SPS (2/24)

Proposal 6b: RAN2 to discuss the following options for the understanding for the gNB scheduling behaviour for dynamic retransmissions during Cell DTX non-active period:

4) gNB does not schedule UE-specific dynamic grants/assignments for retransmissions during cell DTX non-active periods, even if the UE is in C-DRX Active Time (14/24)

5) gNB can schedule UE-specific dynamic grants/assignments for retransmissions during cell DTX non-active periods, but not outside of the UE’s C-DRX Active time. (7/24)

6) Option 1 for retransmission of dynamic scheduling, FFS for retransmission of CG or SPS (2/23)

The following proposals are made such that they would be treated only if needed, depending on the outcome selected in Proposals 5 and 6:

Proposal 7: UE can transmit on PUSCH dynamic grants during Cell DRX non-active periods if scheduling was received by the UE. (12/23)

Proposal 8: UE can receive dynamic PDSCH assignments during Cell DTX non-active periods if scheduling was received by the UE. (11/23)

Proposal 9: It is up to gNB implementation how to avoid the scheduling dynamic assignments with PUSCH/PDSCH occasions occurring during Cell DRX/DTX non-active periods. gNB can postpone the transmission of scheduling PDCCH and PUSCH/PDSCH occasions to a later active period for example. (19/23)



And [5] on UE and gNB alignment:
	Proposal 1: A periodic cell DTX/DRX configuration is explicitly signalled to the UEs. (25/28)

Proposal 2: A periodic cell DTX/DRX pattern is configured by UE specific RRC signalling. (27/28)

Proposal 3: The Cell DTX/DRX configuration contains at least: periodicity, start slot/offset, on duration. (25/28)

Proposal 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. FFS a new IE explicitly stating activation/deactivation (22/26)

Proposal 5: Cell level common L1 signalling for Cell DTX/DRX activation/deactivation is beneficial from RAN2 perspective, send an LS to RAN1 with our preference and ask about feasibility and design details. (17/28)

Proposal 6: An aligned UE C-DRX configuration with Cell DTX means that the on-duration of C-DRX falls within Cell DTX on-duration. FFS extension of Cell DTX active time beyond Cell DTX on-duration. (15/25)

Proposal 7: The periodicity of UE C-DRX configurations in a cell should be the same or a multiple of the serving Cell’s DTX periodicity.



Cell DTX mechanism 
Per Serving Cell vs Per Cell Group
Currently, there is a long email discussion on the UE CDRX alignment with Cell DTX with a rapporteur’s proposal that says, “An aligned UE C-DRX configuration with Cell DTX means that the on-duration of C-DRX falls within Cell DTX active time.” This definition includes all cases regardless of if the periodicity and on-duration are the same or different across the cell, and starting time of UE C-DRX on-duration is the same as cell DTX active duration or not”. One of the issues that we would like to resolve early is what does it mean for the UE to align C-DRX with Cell DTX in the presence of multiple serving cells. Recall that we already agreed that: 
	Pattern configuration for cell DRX/DTX is common for Rel-18 UEs in the cell


 In the study item, this has been touched upon with the agreement in RAN2 #120 that:
	Cell DTX/DRX can be configured per serving cell and can be applicable for different cells in CA.  No additional RAN2 impacts or enhancements are foreseen.


This creates a bit of a misalignment between RAN2 agreements as there is no agreement that Cells within the same CDRX cell group need to be aligned.
Observation 1: It is unclear if CDRX alignment with Cell DTX applies to all cells within the same CDRX cell groups since previous agreement has indicated that the Cell DTX pattern is configured on the serving cell level. 
Proposal 1: RAN2 to discuss the following options:
· Option 1 (Alignment case): confirm the understanding that alignment between UE CDRX and Cell DTX applies to all cells in the DRX cell group with respect to the UE. It is up to the NW how to align Cell DTX patterns between serving cells within the same DRX cell group.
· Option 2 (No alignment case): Cell DTX is per-serving cell and need not align with configured UE CDRX cycle(s). In this case, RAN2 to specify the behaviour of all combinations of UE CDRX active/inactive and Cell DTX active/non-active.
Note 1: The details of alignment are currently being discussed in [4].
Note 2: Option 1 does not necessitate that all cells in the same DRX group have the exact same pattern, but it only confirms that the alignment agreement would apply to all cells in the DRX group. Even though this may require some coordination between cells for NES purposes, we see no other way for the UE to adapt its CDRX cycle to each serving cell pattern separately. We also note that CA is not very likely to be deployed with Cell DTX due to conflicting goals, so this proposal may not have a lot of practical effects. 
Note 3: Option 2 requires MAC to track the state of every serving cell and adapt Cell DTX behaviour (monitoring, PDCCH, DL reference signalling, DG assignments, SPS monitoring) to the individual serving cell pattern with up to 16 configured serving cells. 
Alignment case: Alignment of ON Duration and Cell DTX
For this part, we will assume that option 1 (Alignment case) above is agreed. For simplicity, we shall assume a single serving cell. At a minimum, the gNB can align it’s ON duration as proposed by the email rapporteur in [4].
Proposal 2: For the alignment case, RAN2 to agree that the CDRX ON duration, if configured, falls within the cell DTX active time. 
There was also some discussion in [4] about whether all UEs need to have the same start of ON duration or whether, the aligned C-DRX of different UEs can vary in offset, periodicity or on-duration as long as the on-duration of each UE separately falls within the Cell DTX active time. In our opinion aligning the UEs ON duration unnecessarily creates a bottleneck in PDCCH occasions that have to be distributed among all UEs. In that sense the UEs need a longer ON duration to decode sufficient PDCCH transmissions for all of them whereas the NW also consumes more energy since more UEs are kept awake.
Observation 2: Aligning UE start of ON duration causes unnecessary increase of UE power and Network Energy without tangible gains in NES or performance. 
Proposal 3: For the alignment case, it is up to the NW how to individually configure UE CDRX cycles as long as UE ON duration fully overlaps with cell DTX active duration.   
Alignment Case: Active time overlap with cell DTX non-active duration. 
While the UE CDRX ON duration is deterministic, a UE being in active time is less deterministic as there are multiple reasons the MAC may keep the UE in active time.  Recall from 38.321 (Cell DTX relevant scenarios highlighted): 
	When DRX is configured, the Active Time for Serving Cells in a DRX group includes the time while:
-	drx-onDurationTimer or configured for the DRX group is running; or
-	drx-RetransmissionTimerDL, drx-RetransmissionTimerUL or drx-RetransmissionTimerSL is running on any Serving Cell in the DRX group; or
-	ra-ContentionResolutionTimer (as described in clause 5.1.5) or msgB-ResponseWindow (as described in clause 5.1.4a) is running; or
-	a Scheduling Request is sent on PUCCH and is pending (as described in clause 5.4.4 or 5.22.1.5). If this Serving Cell is part of a non-terrestrial network, the Active Time is started after the Scheduling Request transmission that is performed when the SR_COUNTER is 0 for all the SR configurations with pending SR(s) plus the UE-gNB RTT; or
-	a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in clauses 5.1.4 and 5.1.4a).



Observation 3: UE may be in active time during cell DTX nonactive period for one of those following reasons:
· drx-InactivityTimer is running
· drx-RetransmissionTimerDL is running.
· drx-RetransmissionTimerUL is running.
· Scheduling Request is sent on PUCCH and is pending 
The issue came up in [4] what happens when the UE active time or extended into the cell DTX non-active period. The following options are possible. 
Proposal 4: For the case when UE active time overlaps with Cell DTX non-active time, RAN2 to consider the following options:
· Option 1: UE prioritizes CDRX active time over cell DTX non-active time, i.e., UE does not apply cell DTX non-active time restrictions as long as UE is in active time for a serving cell in a DRX group.
· Option 2: UE terminates active time upon the start of cell DTX non-active duration and does not start active time during cell DTX non-active duration.
· Option 3: It is up to NW configuration to ensure active time does not overlap with cell DTX non-active duration. 
In the table below, we analyse some pros and cons for the different options:
	Option
	Pros
	Cons

	Option 1
	· Little spec impact. UE need not change the CDRX behaviour as cell DTX behaviour kicks in only when UE is already not in active time
	· Impacts the NW NES as it needs to base its cell DTX operations based off the individual UE active time state.
· NW appears in different cell DTX states to different UEs. While may UE may follow the NW configuration and consider cell to be in DTX non-active time, another UE would be in active time and would not apply cell DTX non-active rules

	Option 2
	· Consistent pattern that applies to all UEs all the time
· Highest temporal NES gains
	· High spec impact to modify (at least) the operation of all RTT and retransmission timers in UL/DL.
· Change the behaviour of SR, as an SR sent by the UE now needs to not activate active time and not initiate RACH until next cell DTX active duration.
· No flexibility for the NW as there is no mechanism for example to extend UE active time for a retransmission, so latency constraint must be larger than cell DTX non-active duration. Also, UPT takes a hit. Likely would only be applicable to loss and delay tolerant traffic.
· For standalone cell DTX configuration, assuming UL transmissions can still take place, there is no PDCCH to schedule new grants or retransmissions beyond the available HARQ processes
· Practically cannot coexist with CA  as it requires perfect coordination between serving cells

	Option 3
	· In theory, it is technically possible to configure DRX parameters and PUCCH/PDCCH resources to guarantee active time is never ON around cell DTX non-active duration
	· May be hard for the NW to find this configuration and also achieve significant NES gains.
· Require conservative configuration of parameters, e.g., drx-InactivityTimer, drx-RetransmissionTimerUL/DL may need to be configured to zero, which takes away NW flexibility and may affect other QoS parameters.


No-Alignment case.
For the no alignment case, the UE need not be configured with CDRX configuration or the CDRX configuration need not align with cell DTX. In this case the UE can follow legacy rules when UE CDRX inactive time and then some new yet-to-be-agreed restrictions during cell DTX nonactive time, with some standardization work needed to resolve all for different permutations of CDRX activity and cell DTX activity. 
Observation 4: Configuring Cell DTX without UE CDRX is bad for UE power as it forces all UEs into being ON (decoding PDCCH) for longer than they need, as naturally the cell DTX non-active time would be configured conservatively according to most stringent UE in the cell and having enough PDCCH resources for all UEs that are ON simultaneously. 
On the other hand, when UE CDRX and cell DTX need not be aligned, this would cause a lot of behaviours that don’t make sense, e.g., UE is in “active time” waiting fir a retransmission grant, but cell DTX is non active and will not be sending a grant or UE sends an SR and has to be in “active time” independent of the cell DTX state. 
Proposal 5: RAN2 can discuss the “no alignment case” with the assumption that UE applies restrictions on a serving cell basis irrespective of UE CDRX. FFS on exact MAC impact.
Note that the No-alignment case is also not consistent with SI conclusions.   
Cell DRX Mechanism
Expected behavior
For the cell DRX operation, the gNB DL is assumed to be active with the UL that is the target of NES. Currently, RAN2 is in discussion on whether CG, DG and SR are fully restricted during cell DRX or whether some configurability is allowed. Additionally, RAN1 is expected to possible suspension of CSI reporting and SRS during cell DRX. 
In our view, cell DRX should not apply to DG and SR. The reason for that is that to make cell DTX/DRX robust, some mechanism is needed override that for a single transmission or for the UE to send SR if PUCCH is configured. 
Observation 5: If DG and SR are not allowed to bypass cell DRX, gNB needs a full reconfiguration of the cell-level (for all UEs) to perform a single transmission or schedule PUCCH for SR.  
Additionally, a DG scheduled during cell DRX means that NW is specifically trying to override cell DRX, we do not support that strong temporal restriction to force the NW to wait. 
Proposal 6: Cell DRX does not apply to DG-PUSCH. 
For SR, the same principle applies. PUCCH is configurable by NW, and if the NW configured that occasion during cell DRX, then the NW is attempting to balance NES and obtaining timely information about UE traffic. In our view, this should be configurable to that cell DRX does not mean restricting the NW of obtaining timely information about UE traffic, which can help the gNB know if the cell DRX configuration is too aggressive. 
Proposal 7: SR can be configured to bypass Cell DRX. This behaviour is expected for high priority LCH. 
In [5], there were some companies arguing for SR restriction during Cell DRX with the question being whether SR-RACH should be triggered based on the following in 38.321:
	If an SR is triggered and there are no other SRs pending corresponding to the same SR configuration, the MAC entity shall set the SR_COUNTER of the corresponding SR configuration to 0.
When an SR is triggered, it shall be considered as pending until it is cancelled.
As long as at least one SR is pending, the MAC entity shall for each pending SR:
1>	if the MAC entity has no valid PUCCH resource configured for the pending SR:
2>	initiate a Random Access procedure (see clause 5.1) on the SpCell and cancel the pending SR.



In [5] the following options are being considered:
	· Option 1: Keep the SR pending; SR transmission is delayed till the Cell DRX active period.
· Option 2: Initiate RA-SR; cancel the pending SR.
· Option 3: Other behaviour, e.g. depends on whether there is PRACH resource before the Cell DRX active period. 



In our view, it is fine to keep SR pending since RACH would consume more UE power and NW energy than just allowing SR (and would take more time). However, the issue with that is that SR can be kept pending indefinitely until next Cell DRX active period with no way for the gNB to know of a pending SR. The spec has previously identified that this case is important enough to trigger RACH.
Observation 6: Restricting SR during cell DRX and disallowing RACH due to pending SR can mean that SR is kept pending for an arbitrarily long time, which is unacceptable from UL pov.
Proposal 8: UE keeps SR pending for a maximum duration configured by the NW then triggers a delayed SR-RACH if no PUCCH occasion becomes available.
This in our view adds a fallback mechanism to the NW and the UE on how long SR can be kept pending.
Also, it remains to discuss the CSI-RS reporting behaviour which is in RAN2 scope. In our view, it is not urgent for the NW to obtain CSI-RS reports during cell DRX non-active time. Thus, we think it is straightforward to agree that. 
Proposal 9: CSI-RS reports are not transmitted by UE during Cell DRX
Joint vs Separate Configuration
Per the last agreement, RAN2 has agreed on separate DTX and DRX 
	Confirm study item agreement that we can have separate DTX and DRX configuration.


In our view, DTX and DRX alignment is needed, the same reason UE CDRX and cell DTX alignment is needed, to simplify what the MAC needs to do and how much the behaviour has to change depending on the cell NES state. Below, we give some scenarios that we think are problematic for a separate misaligned configuration:
· UL Retransmissions during cell DTX non-active only. For DG retransmission can take place long after initial transmission. For CG, between CG occasions, there may be ambiguity whether to allow a new MAC PDU into the HARQ buffer and flush the old one before getting PDCCH during cell DTX active time
· DL HARQ feedback during cell DRX non-active only. It may be very long before UE can indicate HARQ feedback for DL transmission. 
· SR during cell DTX non-active only: SR on PUCCH is kept pending after transmission in anticipation of a gNB response. In this case SR is sent and cannot be responded to until next cell DTX active time duration. 
· In Cell DRX non-active mode only, CSI-RS is technically being transmitted on DL but the UE is not doing anything with those since it cannot send CSI-RS report. 
In our view, the NES for a standalone cell DRX specifically is minimal (since it comes from restricting CG (if any) which can be done by L1, SRS and CSI-RS reports). The spec impact of designing for this is not worth NES potential we anticipate. It is much more straightforward to just allow either UL AND DL or restrict both then patch the spec to consider cell DTX AND DRX/Cell DTX only/Cell DRX only per serving cell-state and hardcode different MAC behaviours for every state.
Observation 7: Separate Non-aligned Cell DTX and Cell DRX configurations require defining PHY/MAC behaviours to cater for four different serving cell states (Active/Active, Active/Non-Active. Non-Active/Active, Non-Active/Non-Active) with no tangible NES gains, at least, from the stand-alone Cell DRX configuration.
Proposal 10: Cell DRX is configured as part of Cell DTX configuration and must be, if configured, fully aligned with Cell DTX, i.e., Cell DRX and Cell DTX are both either active or non-active at a time.  
Single vs Multiple Configurations
In the last RAN2 meeting, the following was agreed:
1. We will focus on designing DTX/DRX for at least single configuration.  FFS whether multiple configuration of cell DTX or DRX will be supported.  
In our view a need has not been established for multiple configurations. Simply put, it is somewhat understood that Cell DTX/DRX “patterns” are a long-term load-based NES technique that attempt to use long-term statistics of traffic to save energy. In that sense it is an RRC signalling is fine in informing the UEs of the patterns. On the other hand, there have been some opinions that there can be multiple “pre-configured” patterns that are signalled to the UE via L1. In our opinion, this level of opportunistic energy savings is not the motivation behind cell DTX/DRX, otherwise we would have pursued aperiodic solutions. On the other hand, L1 switching is an implementation challenge: It requires UEs to decode a common L1 DCI and subsequently modify the MAC state machine which is maintained in MAC with many inputs that affect the state such as DL/UL traffic, re-Tx, MAC CE commands, etc. When the new config is signalled, the CDRX state becomes ambiguous with Cell DTX/DRX timing which would now be controlled by L1.
Observation 8: Multiple configurations with L1/L2 switching would be complicated from implementation standpoint with unclear NES gains. 
Proposal 11: Single Cell DTX/DRX is configured by RRC at the time. 
For fast activation and deactivation of a single configuration, we can ask RAN1 if that would be feasible as it would serve some use cases, e.g., when gNB gets a sudden traffic burst and will take longer to complete UL/DL/. RAN1 can also down-select between L1/L2 unicast and L1 group signalling.
Proposal 12: L1/L2 activation/deactivation of Cell DTX/DRX can be supported by RAN2. It is up to RAN1 to agree on feasibility and details, e.g., L1 vs L2 and unicast vs group signalling. 
Handling of Legacy UEs
In the SI phase, the following was agreed
	The study focus on UE behavior when at any point in time the cell activates a single DTX/DRX configuration. It is up to NW whether legacy UEs can access cells with Cell DTX/DRX.


For a legacy UE, the NW can align the C-DRX cycle with the cell DTX non-active period as much as possible. While a legacy UE cannot understand Cell DTX/DRX configuration including suspension of signalling, the NW can still align legacy UE C-DRX cycles with cell DTX to save energy. 
Observation 9: NW can still utilize cell DTX/DRX NES gains by aligning legacy UEs C-DRX cycles with cell DTX cycles as much as possible and minimizing DL/UL signaling during Cell DTX/Cell DRX nonactive periods, respectively.  
Thus, we prefer leaving it to NW how to align legacy UEs with Rel-18 NES UEs and configure their UL/DL signalling to maximize NES gains.
Proposal 12: It is up to NW implementation how to align legacy UEs with cell DTX/DRX cycles to maximize NES gains.
Conclusion
Observation 1: It is unclear if CDRX alignment with Cell DTX applies to all cells within the same CDRX cell groups since previous agreement has indicated that the Cell DTX pattern is configured on the serving cell level. 
Proposal 1: RAN2 to discuss the following options:
· Option 1 (Alignment case): confirm the understanding that alignment between UE CDRX and Cell DTX applies to all cells in the DRX cell group with respect to the UE. It is up to the NW how to align Cell DTX patterns between serving cells within the same DRX cell group.
· Option 2 (No alignment case): Cell DTX is per-serving cell and need not align with configured UE CDRX cycle(s). In this case, RAN2 to specify the behaviour of all combinations of UE CDRX active/inactive and Cell DTX active/non-active.
Proposal 2: For the alignment case, RAN2 to agree that the CDRX ON duration, if configured, falls within the cell DTX active time. 
Observation 2: Aligning UE start of ON duration causes unnecessary increase of UE power and Network Energy without tangible gains in NES or performance. 
Proposal 3: For the alignment case, it is up to the NW how to individually configure UE CDRX cycles as long as UE ON duration fully overlaps with cell DTX active duration.   
Observation 3: UE may be in active time during cell DTX nonactive period for one of those following reasons:
· drx-InactivityTimer is running
· drx-RetransmissionTimerDL is running.
· drx-RetransmissionTimerUL is running.
· Scheduling Request is sent on PUCCH and is pending 
Proposal 4: For the case when UE active time overlaps with Cell DTX non-active time, RAN2 to consider the following options:
· Option 1: UE prioritizes CDRX active time over cell DTX non-active time, i.e., UE does not apply cell DTX non-active time restrictions as long as UE is in active time for a serving cell in a DRX group.
· Option 2: UE terminates active time upon the start of cell DTX non-active duration and does not start active time during cell DTX non-active duration.
· Option 3: It is up to NW configuration to ensure active time does not overlap with cell DTX non-active duration. 
Observation 4: Configuring Cell DTX without UE CDRX is bad for UE power as it forces all UEs into being ON (decoding PDCCH) for longer than they need, as naturally the cell DTX non-active time would be configured conservatively according to most stringent UE in the cell and having enough PDCCH resources for all UEs that are ON simultaneously. 
Proposal 5: RAN2 can discuss the “no alignment case” with the assumption that UE applies restrictions on a serving cell basis irrespective of UE CDRX. FFS on exact MAC impact.
Observation 5: If DG and SR are not allowed to bypass cell DRX, gNB needs a full reconfiguration of the cell-level (for all UEs) to perform a single transmission or schedule PUCCH for SR.  
Proposal 6: Cell DRX does not apply to DG-PUSCH. 
Proposal 7: SR can be configured to bypass Cell DRX. This behaviour is expected for high priority LCH. 
Observation 6: Restricting SR during cell DRX and disallowing RACH due to pending SR can mean that SR is kept pending for an arbitrarily long time, which is unacceptable from UL pov.
Proposal 8: UE keeps SR pending for a maximum duration configured by the NW then triggers a delayed SR-RACH if no PUCCH occasion becomes available.
Proposal 9: CSI-RS reports are not transmitted by UE during Cell DRX
Observation 7: Separate Non-aligned Cell DTX and Cell DRX configurations require defining PHY/MAC behaviours to cater for four different serving cell states (Active/Active, Active/Non-Active. Non-Active/Active, Non-Active/Non-Active) with no tangible NES gains, at least, from the stand-alone Cell DRX configuration.
Proposal 10: Cell DRX is configured as part of Cell DTX configuration and must be, if configured, fully aligned with Cell DTX, i.e., Cell DRX and Cell DTX are both either active or non-active at a time.  
Observation 8: Multiple configurations with L1/L2 switching would be complicated from implementation standpoint with unclear NES gains. 
Proposal 11: Single Cell DTX/DRX is configured by RRC at the time. 
Proposal 12: L1/L2 activation/deactivation of Cell DTX/DRX can be supported by RAN2. It is up to RAN1 to agree on feasibility and details, e.g., L1 vs L2 and unicast vs group signalling. 
Observation 9: NW can still utilize cell DTX/DRX NES gains by aligning legacy UEs C-DRX cycles with cell DTX cycles as much as possible and minimizing DL/UL signaling during Cell DTX/Cell DRX nonactive periods, respectively.  
Proposal 12: It is up to NW implementation how to align legacy UEs with cell DTX/DRX cycles to maximize NES gains.
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