3GPP TSG RAN WG1 Meeting #112	R1-2302131
Athens, Greece, February 27th – March 03rd, 2023

Source: 	Moderator (Intel Corporation)
Title:	Discussion Summary #2 for enhancements on cell DTX/DRX mechanism
Agenda item:	9.7.2
Document for:	Discussion

1. Introduction
In this contribution, moderator summarizes issues identified by the submitted technical contributions for RAN1 #112 agenda 9.7.2 Enhancements on cell DTX/DRX mechanism.

1. Summary of issues
2.1 Aspects that require coordination with RAN2
· [3] Nokia
· Proposal 1: To avoid overlapping discussions between WGs, RAN1 should wait for the outcome from RAN2 on which Cell DTX/DRX behaviour(s) should be supported.
· [25] Apple
· Proposal 1: RAN1 waits for RAN2 conclusion on a general framework/definition on cell DTX/DRX patterns, and the UE behaviors for the following signals/channels can be discussed accordingly:
· Data transmission / reception behavior (including dynamic scheduling, SPS, and CG)
· Control signaling transmission / reception behavior (including RACH, SR, SRS, HARQ feedback, CSI report etc)
· Measurements (including channel measurement, beam management etc)
· [29] Mediatek
· Proposal 1: Discussion on the configuration or exemption rule of Cell DTX/DRX to avoid impact to signal or occasions related idle/inactive UE operations, including SSB, PO, PEI and RACH, is up to RAN2.

Summary of Issues
From the discussion from the contributions and the WID, it seems clear that there is overlap of scope between RAN1 and RAN2. There are some proposals regarding how the work should be coordinated between RAN1 and RAN2.

[CLOSED] 1st Round Discussions
Moderator suggests discussing (1) what aspects does RAN1 require input from RAN2 to further develop and complete the specification, and (2) what aspects does RAN1 need to provide input to RAN2 for RAN2 to further develop and complete the specification.

Company Comments (A)
Moderator asks companies to provide inputs on (1) what aspects does RAN1 require input from RAN2 to further develop and complete the specification.
	Company
	Comments

	Xiaomi
	From previous meetings, RAN2 has decided to support a semi-static on-off pattern for cell DTX/DRX, and decide dynamic (de)activation is needed. So RAN2 needs to provide how the semi-static on-off pattern for cell DTX/DRX is configured. And do cell DTX/DRX are configured independently or jointly?

	CMCC
	The UE behaviors definition for cell DTX/DRX. Based on UE behaviors definition, RAN1 can design corresponding RAN1 procedure.

	Spreadtrum
	Whether L1 signaling is beneficial should be studied before any specification.

	DOCOMO
	General framework of Cell DTX/DRX should be discussed in RAN2 firstly including followings
· Whether it is defined by parameters similar to UE CDRX, NW state patterns, or time windows proposed by QC.
· Whether multiple Cell DTX/DRX is considered or not

	Apple
	1. The clearer definition cell DTX/DRX modes/patterns.
2. How cell DTX/DRX patterns are interacted with UE CDRX patterns.

	Futurewei
	The Cell DTX/DRX patterns/modes, configurations (jointly with UE DRX), signaling and UE behavior in respond to the configured DTX/DRX should be discussed and decided in RAN2. RAN1 should not have parallel discussion on these designs’ aspects that RAN2 will decide.  

	Transsion
	The Cell DTX/DRX patterns and whether to define various timers like UE DRX should be decided by RAN2.

	OPPO
	The configuration of Cell DTX/DRX patterns and alignment between Cell DTX/DRX and UE C-DRX can be decided by RAN2.

	Intel
	We think RAN2 will provide this information anyways. Nonetheless, few aspects include as follows: How UE C-DRX interacts with cell DTX/DRX needs RAN2 input. Whether RAN2 acknowledge that dynamic trigger is needed so that RAN1 can start the corresponding spec work. 

	Nokia
	RAN2 needs to define which Cell DTX/DRX behaviour(s) are supported during non-active periods from the examples provided in the TR38.864 (i.e., which signals/channels are suspended during non-active periods)

	ZTE, Sanechips
	At least the following aspects require input from RAN2: 
· interaction of cell DTX/DRX and UE CDRX
· UE behaviors during cell DTX/DRX non-active period


	Fujitsu
	1. Clear definition of periodic cell DTX/DRX mode that can be activation/deactivation by dynamic L1/L2 signaling
2. UE behavior during cell DTX/DRX inactive time

	ETRI
	We think at least the following aspects require input from RAN2.
· Clear understanding on main difference between cell DTX/DRX and the legacy UE C-DRX mechanism from UE perspective
· Basic semi-static cell DTX/DRX mechanism
· Need of multiple NES modes (e.g., multiple UE behaviors during non-active time) and their adaptation

	Huawei, HiSilicon
	We think that, at least RAN1 requires input from RAN2 on the following:
1) The framework of cell DTX/DRX which indicates how cell DTX/DRX works
2) The configuration of cell DTX/DRX
3) Is cell DTX and cell DRX jointly configured or separately configured
4) Whether multiple cell DTX/DRX patterns are needed

	NEC
	· Cell DTX/DRX patterns/modes and their configuration
· UE and cell behaviour during cell non-active mode including interaction of cell DTX/DRX and UE C-DRX
Need and functionality of L1 signalling

	Fraunhofer
	We think in the following matters RAN1 needs to wait for a RAN 2 input: 
· The interaction between Cell DTX and C-DRX (likely to be tight some different possibilities may be considered)
· Basic concept of Cell DRX – which channels are actually affected? How does it look like?
Number of (RRC) configurations which need to be supported. 

	vivo
	At least the following aspects require input from RAN2:
· Q1: What kind of cases will be enhanced for network energy saving among the following cases:
Case 1: UE C-DRX configured only
Case 2: Cell DTX/DRX configured only
Case 3: Both cell DTX/DRX and UE C-DRX configured
· Q2: What aspects should be enhanced for the supported case(s) in Q1, e.g.
· Q3: Whether cell D
· TX and DRX are configured separately or jointly for Case 2 or Case 3?
Q4: Signaling type for adaptation of UE C-DRX and/or cell DTX/DRX?

	China Telecom
	We think the following issues should be provided by RAN2:
· The mechanism of Cell DTX/DRX.
· The cell DTX/DRX patterns
UE behaviors when gNB applies cell DTX/DRX.

	Qualcomm1
	RAN1 should at least know whether switching between cell DTX/DRX and non-cell DTX/DRX is supported. If it is supported and the switch is via L1/2 signaling, RAN1 needs to discuss how to design L1/2 signalling and related timeline.

	LG Electronics
	We think that at least for the parameters to be configured for Cell DTX/DRX mechanism should be required input from RAN2.



Company Comments (B)
Moderator asks companies to provide inputs on (2) what aspects does RAN1 need to provide input to RAN2 for RAN2 to further develop and complete the specification.
	Company
	Comments

	Xiaomi
	1.how to design the dynamic (de)activation for semi-static on-off pattern for cell DTX/DRX
2, whether dynamic cell DTX/DRX(without on-off pattern) is needed.  And how ynamic cell DTX/DRX is designed.

	CEWiT
	Dunamic (de)activation of DTX/DRX is suitable to comply with the dynamic network conditions and should be needed. Also, the multiple confgurations of pattern will be benefical to adapt one based on dynamic network requirements. How to design the dynamic (de)activation for one of multiple on-off patterns for cell DTX/DRX.

	Spreadtrum
	Compare L1 signaling and L2 signaling and study whether there is possible gain.

	DOCOMO
	Whether dynamic (de)activation of Cell DTX/DRX is needed or not. Also, it would be beneficial to RAN2 if RAN1 provides granularity of Cell DTX/DRX signaling preferred by RAN1 and channels/signals impacted by Cell DTX/DRX.

	Apple
	If there are multiple cell DTX/DRX patterns defined, RAN1 could check whether they are feasible in terms of whether the corresponding signals/channel can be stopped.
Whether L1/L2 signaling is needed to activate or update the cell DTX/DRX pattern.

	Futurewei
	If RAN2 decides on e.g., L1 signaling support and functionality, then RAN1 would work on these L1 signaling to complete the work e.g., dynamic activation/deactivation.

	Transsion
	The design of dynamic Activation Signaling.

	OPPO
	The mechanism for dynamically activating/deactivating the Cell DTX/DRX patterns and the corresponding gNB and UE behaviors can be determined by RAN1.

	Intel
	RAN1 can start work on which signal/channel transmission can be impacted due to cell DTX/DRX and inform RAN2. 

	ZTE, Sanechips
	The following aspects need to be discussed by RAN1: 
· design of L1 signaling to indicate activation/deactivation of cell DTX/DRX including the potential indication information related to cell DTX/DRX;
· potential solutions for the alignment of cell DTX/DRX and UE CDRX;
· impacts of cell DTX/DRX on UE behaviors in Layer 1 including transmission/reception restricted during cell DTX/DRX non-active period.


	Fujitsu
	1. Whether RAN1 considers dynamic cell DTX/DRX.
2. The design of L1 signaling for dynamic activation/deactivation of semi-static cell DTX/DRX

	ETRI
	RAN1 can provide input to RAN2 for at least the following aspects.
· Dynamic L1 activation and deactivation signaling
· Signals/channels impacted by cell DTX/DRX operation

	Huawei, HiSilicon
	We think that, at least RAN1 need to provide input to RAN2 on the following aspects: 
1) Which signals/channels of physical layer should cell DTX/DRX applied to
2) The design of (de)activation signaling of cell DTX/DRX

	NEC
	Design of L1 signaling if RAN2 decides on need for L1 signaling support and functionality

	Fraunhofer
	RAN 1 can work on the design of L1 signaling activation de-activation. 
RAN 1 can analyze the impact of HARQ retransmissions on the achievable energy savings and discuss how to avoid that impact (reduce initial BLER?) 
In those aspects RAN1 should work ahead of RAN2 and provide input to RAN2

	Samsung
	PDCCH related channels should be discussed in RAN1, for example DG PDSCH reception, DG PUSCH transmission. 
Latency related channels should be discussed in RAN1 as well. NES should ensure the Qos of traffic when provided with cell DTX/DRX to achieve NES gain in time domain, latency is a key issue that should be considered.
The UE behaviour on channel receptions/transmission can impact RAN2’s design, for example, on cell DTX/DRX timers. RAN1 should provide input to RAN2 regarding UE behaviour on channel receptions/transmission associated with PDCCH or related to latency.
In addition, a mechanism for activating/deactivating cell DTX/DRX is necessary to be considered by RAN2. It is kindly noted that a periodic cell DTX/DRX cannot adapt to the varying traffic demand and, thereby, it needs to be supplemented with a fast activation/deactivation mechanism either by L1 or L2 signaling as it is deemed appropriate by RAN2. It is also kindly noted that a continuous operation of network at a reduced capability can be attained by a different means such as spatial or power domain solutions. Therefore, it is preferred that cell DTX/DRX focuses on achieving a dynamic adaptation capability. 


	vivo
	At this moment that lack any input from RAN2, only the following aspect may be discussed:
The pros and cons on whether certain signals and channels (e.g. CSI-RS, SRS and etc.) are forbidden in cell DTX/DRX inactive period.

	China Telecom
	Which signals/channels can be stopped during the cell DTX/DRX.
The activating/de-activating signals for cell DTX/DRX.

	Qualcomm1
	During SI, RAN1 only evaluated scenarios where C-DRX configurations are aligned for connected mode UEs and gNB is in non-active time when all UEs are in C-DRX inactive time. Furthermore, the alignment is semi-static. Hence, RAN1 should let RAN2 know about this evaluation assumption.

	LG Electronics
	We believe that UE behavior related to transmission/reception of a particular signal/channel during an active/inactive period and signaling for Cell DTX/DRX activation/inactivation can affect the design of RAN2.




== Summary of 1st Round Discussions ==
The following is summary of comments received so far.

Information RAN1 requires from RAN2 (for RAN1 work)
· associated UE behaviors for cell DTX/DRX, including following aspects
· interaction between UE C-DRX and cell DTX/DRX
· timers for cell DTX/DRX (if any)
· signals/channels expected to be off/impacted during inactive periods of cell DTX/DRX
· on-off pattern for cell DTX/DRX, including following aspects
· whether or not multiple cell DTX/DRX patterns/modes are supported
· whether DTX and DRX are jointly configured or separately configured
· Signaling details for cell DTX/DRX, including following aspects
· L1 based signaling (if any)
· dynamic triggering (if any)
· activation/deactivation signaling

Information RAN1 would like to provide to RAN2 (for RAN2 work)
· If dynamic adaptation of cell DTX/DRX is supported,
· Details of the dynamic adaptation signaling
· Activation/deactivation of the cell DTX/DRX
· Selection of cell DTX/DRX from multiple set of configurations (if multiple cell DTX/DRX is supported)
· Physical signals and channels that are impacted from cell DTX/DRX

[CLOSED] 2nd Round Discussions
Moderator thinks this is the most difficult aspect to resolve. From the inputs it seems its very clear there are many aspects of cell DTX/DRX that require input from RAN2.

Please be aware that RAN2 has agreed to the following:
	RAN2 Agreements
· There will be no impact to RACH, paging, and SIBs in idle/inactive for both gNB and Rel-18 and legacy UEs
· 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.
· 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.
· 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.  



RAN2 has also discussed SPS and SR aspects during cell DTX and DRX, but no agreement and conclusions were made on these issues.

Proposal #1-1
· RAN1 assumes RAN2 will provide information on:
· associated UE behaviors for cell DTX/DRX, potentially including following aspects
· interaction between UE C-DRX and cell DTX/DRX
· timers for cell DTX/DRX (if any)
· signals/channels (identified by RAN2) that are expected to be off/impacted during inactive periods of cell DTX/DRX
· on-off pattern for cell DTX/DRX, including following aspects
· whether or not multiple cell DTX/DRX patterns/modes are supported
· Signaling details for cell DTX/DRX, potentially including following aspects
· L1 based signaling (if any)
· dynamic triggering (if any)
· activation/deactivation signaling (if supported)
· RAN1 continues discussion on the following physical layer related aspects of cell DTX/DRX aspects while waiting for RAN2 input.
· physical layer signals/channels expected to be off/impacted during inactive periods of cell DTX/DRX and any impacted UE behavior in the physical layer
· L1 based signaling for cell DTX/DRX (if any), potentially including dynamic adaptation

Update of Proposal #1-1 based on discussions during offline session on Wednesday afternoon.
Proposal #1-1A
· RAN1 continues discussion on the at least following physical layer related aspects of cell DTX/DRX aspects
· physical layer signals/channels and procedures expected to be impacted during non-active periods of cell DTX/DRX 
· consider impact to at least KPIs from the SI when physical layers/signals/channels are impacted by cell DTX/DRX
· consider impact to legacy UEs and Rel-18 UE that do not support this feature
· Further discussions on alignment of UE DRX are not precluded


Proposal #1-1B
· RAN1 continues discussion on the at least following physical layer related aspects of cell DTX/DRX aspects
· physical layer signals/channels and procedures expected to be impacted during non-active periods of cell DTX/DRX 
· consider impact to at least KPIs from the SI when physical layers/signals/channels are impacted by cell DTX/DRX
· consider impact to legacy UEs and Rel-18 UE that do not support this feature
· Further discussions on alignment of UE DRX other aspects are not precluded


Company Comments (A)
Please comment further on Proposal #1-1A.

	Company
	Comments

	Xiaomi
	For the second main bullet, the current wording restricts the discussion is only for alignment of UE DRX. But it is not fair since companies may also want to discuss other aspects, one to mention is L1 signaling for dynamic cell DTX/DRX, which is supported by many companies.
Our suggestion is to add the following,
·  Further discussions on alignment of UE DRX other aspects are not precluded


	Samsung
	‘consider impact to legacy UEs and Rel-18 UE that do not support this feature’ needs further clarification. It a UE does not support this cell DTX/DRX, it is up to gNB to ensure the scheduling. UE will assume active all the time. Suggest to remove this sub-bullet.


	ITRI
	For network energy saving in time domain, we may try to discuss on alignment on UE DRX and gNB DTX.  Moreover, L1 signalling for dynamic indicate on gNB DTX should also be discussed.

	Moderator
	Updated to Proposal #1-1B.
While I recognize there are several companies who think we should address the L1 signaling aspect. However, not sure I feel confident it can be agreed without any concerns. I suggest to leave them out for now. Other aspects not precluded so I suggest we keep the text as is.

	
	




To be captured as part of moderator summary:

· The following are aspects that companies provided inputs that may require inputs from RAN2. The list is only intended to summarize inputs and for information sharing purposes. 
· associated UE behaviors for cell DTX/DRX, potentially including following aspects
· interaction between UE C-DRX and cell DTX/DRX
· timers for cell DTX/DRX (if any)
· signals/channels (identified by RAN2) that are expected to be off/impacted during inactive periods of cell DTX/DRX
· on-off pattern for cell DTX/DRX, including following aspects
· whether or not multiple cell DTX/DRX patterns/modes are supported
· Signaling details for cell DTX/DRX, potentially including following aspects
· L1 based signaling (if any)
· dynamic triggering (if any)
· activation/deactivation signaling (if supported)

Company Comments (B)
Please comment on if there are anything that companies think need to be added or modified. Note that there is no need to delete anything since the goal is simply capture inputs from companies. This will not be part of RAN1 conclusion or agreement. The contents will be just added to moderator summary.
	Company
	Comments

	Samsung
	The last bullet should be removed. L1 signaling should be discussed in RAN1. It should be up to RAN1 to decide whether/how to design L1 signalling.




== Conclusion from online Session ==
Proposal #1-1B
· RAN1 continues discussion on the at least following physical layer related aspects of cell DTX/DRX aspects
· physical layer signals/channels and procedures expected to be impacted during non-active periods of cell DTX/DRX 
· consider impact to at least KPIs from the SI when physical layers/signals/channels are impacted by cell DTX/DRX
· Further discussions on other aspects are not precluded



2.2 Cell DRX/DTX Operation
· [1] Futurewei
· Observation 2: Instead of completely turning off the whole cell, it is more likely that in real deployments that a subset or subsets of the gNB operations are deactivated or muted. 
· Observation 3: RAN2 should support in their specifications Cell DTX/DRX operations that includes more granular deactivation or muting for energy savings purposes such as inter-node beam or spatial configurations activation. 
· Observation 4: The different configurations of spatial adaptation to save gNB power could be considered as the different granular deactivations. Support of ‘NES States’ to reflect the granular deactivations is needed to accommodate the various stages or approaches where power savings can be implemented at the gNB.
· [2] Huawei
· Proposal 1：Cell DTX and cell DRX are two separate functions, and each function at least requires a basic periodic active/inactive mechanism.
· [3] Nokia
· Observation 1: Based on RAN2 outcome during the study item phase, UE could be configured with more than one cell DTX pattern and cell DRX pattern, and L1/L2 signalling is used to indicate which one is activated.
· Observation 2: Turning off CSI-RS (as per Example 1) may impact the UE measurement procedures and requirements.
· Proposal 2: Cell DTX shall work on top of the UE C-DRX to maximize the NW energy saving with no need to adjust the UEs’ configurations.
· Proposal 3: Cell DRX shall work on top of the UE transmission occasions (e.g., configured grant) to maximize the NW energy saving with no need to adjust the UE dedicated configurations.
· Observation 3: In exception cases, the UE may be allowed to ignore the cell DTX pattern (e.g. delay-stringent data transmission).
· [4] Spreadtrum
· Observation 1: For low to medium traffic load, gNB can enter micro sleep or light sleep for energy saving in RRC CONNECTED state.
· Observation 2: It is better that gNB can inform the UEs to skip some activities for a time interval, when gNB enters micro sleep or light sleep.
· Proposal 1: Enhancement of R16 WUS and/or SCell dormancy in DCI format 2_6 can be considered for cell DTX/DRX.
· Proposal 2: Introduction of a new timer/window can be considered for cell DTX/DRX.
· [5] OPPO
· Proposal 3: gNB and UE behaviors during non-active periods should be defined when cell DTX/DRX cycle is configured.
· Proposal 4: gNB is not expected to turn off transmission and reception for common channels/signals during non-active periods when cell DTX/DRX cycle is configured.
· Proposal 6: gNB and UE behaviors should be defined when both cell DTX/DRX and UE C-DRX cycles are configured.
· [6] Panasonic
· Proposal 1: Cell DTX can be more prioritized than Cell DRX, as gNB DL transmission dominates the total energy consumption. The exact UE behaviour impacted by the Cell DRX should be carefully justified for better tradeoff among network energy saving, UE power saving and system stability.
· [7] ZTE
· Proposal 6: The transmission/reception of the following signals/channels during cell DTX/DRX non-active periods can be suspended:
· Dynamic data transmission/reception
· CSI-RS and SRS transmission
· SPS and CG-PUSCH
· [8] Google
· Proposal 1: Introduce a DRX for measurement (DRX-M) for a UE, where the UE does not need to perform the beam measurement when DRX-M is off.
· Proposal 2: To facilitate the cell DRX, support the dynamical update the periodicity for periodic/semi-persistent beam report by MAC CE.
· [9] vivo
· Proposal 2: Study the benefit and performance impact of Alt. 2 (explicit cell DTX/DRX) compared to Alt. 1 baseline (implicit cell DTX/DRX) to determine whether to support explicit cell DTX/DRX and which sub-alternative should be selected.
· [10] Xiaomi
· Proposal 1: The periodically transmitted or monitored DL/UL channels/signals will be impacted by cell DTX/DRX, and the dynamic scheduled channels/signals will also be restricted during the cell DTX off/DRX off periods.
· Observation 1: Cell DTX/DRX is more suitable to be applied on scells rather than sPcells
· Proposal 3: The impacts of cell DTX/DRX on CSI measurements and reports should be considered.
· Proposal 4: The association between cell DTX and cell DRX should be considered.
· [11] CATT
· Proposal 3: If the cell DTX/DRX is applied, the following options can be considered in order not to affect the IDLE/INACTIVE UEs:
· Option 1: At least some cell DTX-ON/DRX-ON and the Paging occasion/PRACH resource are overlapped based on gNB implementation.
· Option 2: Specify that paging and RACH procedure are not affected by cell DTX/DRX mechanism.
· Observation 1: If gNB is expected to turn off its transmission/reception only for data traffic during Cell DTX/DRX non-active periods, legacy/Rel-18 UE cannot transmit/receive data in periodic resources as specified in Rel-17, but the network energy saving gain is significant.
· Observation 2: If gNB is expected to turn off its dynamic data transmission/reception during Cell DTX/DRX non-active periods, legacy/Rel-18 UE can transmit/receive data in periodic resources and the UE transmission performance is not affected, but the network energy saving gain is degraded.
· Proposal 4: For the cell DTX/DRX technique, the following three options for defining cell DTX/DRX behaviors can be discussed as the baseline and the corresponding UE behaviors should be specified:
· Option 1: 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).
· Option 2: 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).
· Option 3: gNB is expected to only transmit reference signals (e.g., CSI-RS for measurement).
· Proposal 11: For the cell DTX/DRX transmission for CA, there are several potential DTX/DRX schemes to be considered as following:
· Option 1: The cell DTX/DRX transmission would only be applied in PCell/PSCell.
· Option 2: The cell DTX/DRX transmission could be applied in CA scenario, in which the cell DTX/DRX transmissions for the SCells in the two DRX groups are separately applied.
· Option 3: The cell DTX/DRX transmission could be applied in CA scenario, in which the cell DTX/DRX transmissions for the SCells or SCell groups are separately applied.
· [12] China Telecom
· Proposal 1:  Which signals/channels can be transmitted/received in the cell DTX/DRX should be specified. 
· At least which signals/channels can’t be transmitted/received in cell DTX/DRX should be specified.
· Whether different level cell DTX/DRX should be defined and which techniques can be adopted should be further discussed.
· Proposal 2:  The granularity for cell DTX/DRX can be per carrier.
· Proposal 4:  The activate of cell DTX/DRX should be decide by the network.
· The assistant information from UE and neighbor cells can reported to the cell for making the decision.
· [13] Fujitsu
· Proposal 1. For the design of the cell DTX/DRX, it needs to be clarified whether aperiodic cell DTX/DRX will be supported in Rel.18.
· Proposal 2. During Cell DTX/DRX inactive time, the following UE-specific channel/signal can be suspended 
· Cell DTX: UE-specific PDCCH, DG/CG PDSCH, P/SP/AP CSI-RS
· Cell DRX: PUCCH (carrying SR, and/or HARQ-ACK, and/or CSI report), DG/CG PDSCH, P/SP/AP SRS
· Proposal 3. For periodic cell DTX, the cell DTX on-duration covers the UE c-DRX on-durations of UEs to align cell DTX with UE c-DRX.
· Proposal 4. If aperiodic cell DTX is supported, indication of cell DTX should be considered to trigger UEs to terminate their on-going c-DRX on-durations.
· Observation 1: Cell DRX can be done by gNB implementation without spec impact.
· [14] NEC
· Observation 1: Cell DTX/DRX can be configured either via gNB implementation or cell DTX and DRX patterns can be configured and operated independently.
· Proposal 1: Align C-DRX cycles for different UEs such that ON durations of different UEs are completely concentrated within cell/gNB active time.
· Proposal 5: For the cell DTX/DRX configuration in CA scenario, support both the common DTX/DRX configuration and independent DTX/DRX configurations for different cells.
· Proposal 7: Indicate parameters related to cell DTX/DRX pattern via DTX/DRX activation signalling.
· Proposal 8: Cell DTX/DRX activation signaling indicates whether cell DTX overrides C-DRX of UEs or not.
· [15] Interdigital
· Proposal 1: Cell DTX/DRX pattern can be defined by at least the following parameters:
· Cycle duration: The duration between the start of two successive cell DTX/DRX occasions in periodic cycles 
· Active duration: The ON duration in an DTX/DRX occasion when the cell performs active transmissions/receptions   
· Slot offset: Start offset of an active duration relative to the start of a cell DTX/DRX occasion
· Inactivity timer: The duration for extending the active duration of a DTX/DRX occasion during active transmissions/receptions
· Proposal 5: DL common signals and channels (e.g. SSBs, SIB, and paging channels) are assumed to be transmitted as usual during the cell DTX non-active occasions as per legacy
· Proposal 6: For receiving UL dynamic grants and DL resource assignments during cell DTX non-active occasions, UE monitors PDCCH during C-DRX Active Time durations as per legacy
· Proposal 7: UE is not required to measure UE-specific reference signals (e.g. CSI-RS, PTRS, TRS)during cell DTX non-active periods
· Proposal 8: For monitoring/receiving data in SPS during cell DTX non-active periods, the baseline UE behavior is: 
· UE keeps the SPS configurations active, but the UE does not monitor SPS occasions overlapping with cell DRX non-active periods. 
· FFS: Whether exceptions apply for monitoring/receiving in SPS occasions during cell DTX non-active periods 
· Proposal 9: For transmitting data in CG occasions during cell DRX non-active periods, the baseline UE behavior is: 
· UE keeps the CG configurations active, but the UE does not transmit on CG occasions overlapping with cell DRX non-active periods 
· FFS: Whether exceptions apply for transmitting in CG occasions during cell DRX non-active periods 
· Proposal 10: UE is configured on a per-PRACH resource configuration with whether a preamble can be transmitted during cell DRX non-active periods
· Proposal 11: UE is configured on a per-SR configuration with whether SR can be transmitted during cell DRX non-active periods
· Observation 1: Utilizing a cell DRX can yield significant energy savings gain, with marginal negative impact on user level QoS (throughput).
· [16] Intel
· Proposal 2: In addition to SSB, further discuss what signal/channel transmission and reception by the gNB can be allowed outside active time of cell DTX/DRX pattern.
· Proposal 5: Consider specification of application delay following the activation of a cell DTX/DRX pattern.
· Proposal 6: Consider DCI based indication to adjust active time of a cell DTX/DRX pattern.
· Proposal 7: Further discuss whether part or all of UE DRX procedures can be postponed after cell DTX/DRX pattern is activated.
· [17] CMCC
· Proposal 1: Independent DTX configuration and simultaneous DTX/DRX configuration are both supported, whether independent DRX configuration is supported can be further studied.
· Proposal 2: Parameters such as periodicity, start offset, slot offset, on duration timer, inactivity timer need to be defined for cell DTX/DRX.
· Proposal 3: For gNB DTX, gNB can stop transmission of 
· PDCCH scrambled by same kinds of RNTIs as UE DRX
· periodic/semi-static CSI-RS
· SPS PDSCH
· PRS
· Proposal 4: For gNB DRX, gNB can stop reception of 
· SRS
· PUCCH carrying SR, CSI report or HARQ-ACK
· PUSCH
· Proposal 5: To reduce performance loss of no CSI-RS or SRS transmission during cell DTX/DRX, CSI-RS or SRS can be transmitted with a larger periodicity.
· [18] ETRI
· Proposal 4: UE can adapt transmission/reception behaviours during cell DTX/DRX inactive time based on configuration of multiple cell DTX/DRX modes.
· Proposal 5: Each cell DTX(/DRX) mode is associated with a set of DL(/UL) signals UE receives(/transmits) (or, equivalently does not receive(/transmit)).
· Proposal 6: Deactivation DCI can indicate one of the cell DTX(/DRX) modes to apply during the next DTX(/DRX) inactive time.
· Proposal 7: For cell DTX/DRX operation, discuss how to support active time extension when additional transmissions are expected.
· Proposal 8: Discuss how to prevent DL HARQ-ACK feedback during the cell DRX inactive time.
· [19] LG Electronics
· Proposal #2: Consider to introduce Cell DTX/DRX mechanism, and if introduced, transmission/reception of specific signals/channels can be configured to be turned off during inactive time of Cell DTX/DRX.
· [20] Rakuten
· Observation: The parameter ranges, granularity of DRX related operations for NES can be same as legacy UEs to avoid any impact.
· Proposal 1: Configurable range of the enhanced DTX/DRX parameters should be within the range of legacy DTX/DRX parameters in Rel-17.
· Proposal 2: NES applicable UE can be configured for enhanced DTX/DRX mode, by defining new DRX Group. 
· Proposal 3: Multiple DRX groups can be configured to satisfy different QoS requirements.
· [21] Fraunhofer
· Observation 1: Even with serving a few UEs, the ability of a cell to be inactive as per cell DTX is severely impacted due the need for HARQ retransmissions.
· Proposal 1: RAN1 to discuss mechanisms to reduce the impact of HARQ retransmissions on cell DTX.
· [22] Samsung
· Proposal 1: Down-select from the following three options for interpretation of ‘No change for SSB transmission due to cell DTX/DRX’.
· Option 1: SSB transmission is independent of cell DTX, i.e., SSB can be transmitted during non-active durations.
· Option 2: The durations for SSB transmission are considered as active durations for the determination of the active durations of cell DTX.
· Option 3: gNB configuration/indication ensures that the durations for SSB transmission are always within cell DTX active durations.
· Proposal 2: PDCCH monitoring in CORESET 0, SIB1 reception and PRACH transmission follow the same rule of SSB transmission when configured with cell DTX/DRX.
· Proposal 3: The reception/transmission of a channel/signal with a DCI format is not impacted by cell DTX and cell DRX, respectively.
· FFS: Whether the symbols of the reception/transmission of a channel/signal with a DCI format are considered as active for the determination of the active durations of cell DTX/DRX, respectively.
· Proposal 8: Support HARQ-ACK feedback for the cell/group common DCI format to activate/deactivate/modify the configured cell DTX/DRX.
· FFS: The UE behaviour if the DCI format is missed.
· Proposal 9: Study whether/how to align the starting time of cycles of cell DTX/DRX and UE DRX for PCell.
· FFS: SCell
· Proposal 10: Define the UE behaviour to support the joint operation of cell DTX/DRX and other collision handling.
· Proposal 11: Support BFR procedure enhancement for the impact of cell DTX/DRX operation.
· [23] Transsion Holdings
· Proposal 1: The UE behavior during inactive time of cell DTX/DRX needs to be further studied.
· Proposal 4: Whether or not to configure different cell DTX/DRX configurations for different power states needs to be studied.
· [24] ITRI
· Observation: Concentrated Transmission is beneficial for network energy saving
· Proposal: Considering enhancements on cell DTX/DRX mechanism, the following issues can be discussed:
· UE behaviour and gNB behaviour can be aligned.
· L1 signaling for indicating the behaviour can be supported.
· L1 signaling for indicating the behaviour can be a cell-specific and/or group-UE specific signaling.
· [25] Apple
· Proposal 1: Rel-18 IDLE / INACTIVE UE(s) performs RACH procedure (including transmission of Msg1/Msg3/MsgA and reception of Msg2/Msg4/MsgB), monitor paging and receive SIBs in Cell DTX and/or DRX non-active duration (i.e., same behavior for cell DTX and cell DRX).
· Proposal 2: Rel-18 NES capable CONNECTED UE(s) can perform RACH and receive SIBs in non-active duration of cell DTX and/or DRX.
· Proposal 3: Further discuss whether CBRA and/or CFRA for Rel-18 NES capable CONNECTED UE(s) needs enhancement to reduce occasions of gNB waking up for preamble reception.
· Proposal 4: The UE behavior of following control signaling transmission in non-active duration of Cell DTX needs RAN1 discussion, which can take existing UE behaviors in non-active duration of UE CDRX as starting point. 
· Aperiodic CSI in PUSCH
· Aperiodic SRS
· HARQ feedback
· For the following transmissions, more discussions are needed with RAN4. 
· Periodic and semi-persistent SRS  
· Periodic and semi-persistent CSI in PUCCH, depending on whether CSI-RS can be transmitted in cell DTX inactive duration
· [26] Qualcomm
· Observation 1: Cell DTX/DRX mechanism might be achieved by C-DRX operation with proper C-DRX configurations across connected mode UEs in the cell.
· Observation 2: The UE may need to transmit or receive one or more channels outside its C-DRX active time, which may reduce opportunity for the cell to go into deeper sleep modes.
· Observation 3: Cell DRX/DTX mechanism can be enhanced by restricting UE transmission/reception of channels within a time window (e.g., outside C-DRX active time).
· Observation 4:  Restricting UE transmission/reception of channels within the time window should not impact performance of the UEs operating in connected mode.
· Proposal 1: Cell DRX/DTX mechanism can be enhanced by restricting UE transmission/reception of UL/DL channels within a window. Consider one of the following options for defining the window:
· Option 1: window is UE C-DRX inactive time 
· Option 2: window is configured by NW 
· Proposal 2: RAN1 discusses UE transmission/reception restriction for one or more UL/DL channels within the window.
· Table 1 can be used as starting point for discussion.
	Channel
	UE drops channel within the window?

	SSB
	No

	TRS
	No

	SIB1
	No

	SIB2+
	No

	Paging
	No

	CSI-RS for RRM
	Yes

	CSI-RS for RLM
	Yes

	CSI-RS for BM
	No

	CSI-RS for BFD/BFR
	Yes

	SPS
	Yes

	RACH for initial access
	No

	UE-specific RACH
	No

	CG
	Yes

	SR
	Yes


· Proposal 3: gNB provides indication to the UE on whether the UE transmission/reception restriction is applied in the window.
· RAN1 discusses details of the indication (e.g., dynamic vs. semi-static indication, how it should be signaled if it is dynamic).
· [27] NTT Docomo
· Proposal 1: UE behavior during Cell DTX/DRX inactive periods should be discussed by taking the trade-off between energy saving gain and system performance such as latency into account.
· [28] Ericsson
· Proposal 2: Cell DTX consists of a time pattern with 1) cell DTX active period and 2) cell DTX inactive period
· During cell DTX active period, there is no additional restriction (due to cell DTX/DRX) on downlink reception. 
· During cell DTX inactive period, there is some restriction (due to cell DTX/DRX) on downlink reception. Study further the restriction.
· Proposal 3: Cell DRX consists of a time pattern with 1) cell DRX active period and 2) cell DRX inactive period
· During cell DRX active period, there is no additional restriction (due to cell DTX/DRX) on uplink transmission. 
· During cell DRX inactive period, there is some restriction (due to cell DTX/DRX) on uplink transmission. Study further the restriction.
· Proposal 4: RAN1 should discuss and specify UE behaviour with regard to specific channels/signals when cell DTX/DRX is configured. 
· [29] Mediatek
· Observation 4: Efficient design to trigger cell-wise alignment of cell DTX/DRX and UEs’ DRX offset values can be based on SI configuration and L1 indication by paging DCI and PEI, as adopted in Rel-17 feature of TRS for idle/inactive UEs.
· [30] CEWiT, IITM, IITK, Reliance Jio
· Proposal 2: Turning off transmission and reception for data traffic/reference signal during non-active duration of Cell DTX/DRX is supported.
· Proposal 3: Signaling an information about cell DTX/DRX (e.g., type of cell DTX/DRX with a particular time granularity, starting time, periodicty and duration) to connected UE is supported.
· Proposal 4: Adaptation of UE-DRX by the UE based on the signalling information about cell DTX/DRX is supported.



Summary of Issues
There are several issues surrounding cell DTX/DRX operations. One of the key aspects seems to be what set of physical channels and signals will be transmitted and received by the gNB during the inactive periods of cell DTX/DRX. Depending on which set of physical channel and signals are omitted or supported, it results in various implications for RAN1 specifications and physical layer UE behavior. Additionally, whether there will be multiple modes of cell DTX/DRX operation that results changes to different set of physical signals and channels should be discussed as well.


[CLOSED] 1st Round Discussions
Since understanding which set of physical signals and channel can be supported in inactive periods of cell DTX/DRX is key for further discussion on the implications and enhancements required, moderator suggests to first discuss this key aspect.
Company Comments (A)
Moderator asks companies to provide input and comments on which set of downlink signals and channels may not be transmitted by the gNB, or may have UE behavior implications for receiving said signals and channels. Moderator also asks companies to provide rational for the responses as well.
Also if cell DTX/DRX may hav
	Company
	Provide inputs on set of downlink physical layer signals/channels effected by cell DTX operation. 
(e.g. CSI-RS(TRS), paging, etc) 
	Comments

	Xiaomi
	Periodical and semi-static transmitted/monitored channels (in RRC connected mode) should all be impacted. For example:1, periodical and semi-static CSI-RS; 2, PDCCH; 3, SPS PDSCH 
	Both cell DTX/DRX should not affect channels used for idle UE. So SSB/ Type #0/0A/0B/1/1A/2/2A CSS, paging，PRACH for initial access should not be impacted.

	CEWiT
	PDSCH, PDCCH, CSI-RS
	The aim is to reduce power consumption at gNB, transmitting any other signal/channel than SSB and SIB1 will restrict the off duration of cell DTX/DRX cycle thereby restricting the efficiency of NES

	CMCC
	Channels:
· PDCCH that not monitored by UE during UE DRX and associated PDSCH;
· SPS PDSCH
Signals:
· Periodic/semi-static CSI-RS, PRS
	To avoid performance loss due to no CSI-RS or PRS, an alternative way can be increased periodicity for such reference signals.

	Spreadtrum
	All periodical or semi-persistent signals and channels, e.g. SSB, CSI-RS, SPS-PDSCH
	Impact to UE performance

	InterDigital
	CSI-RS, PRS, SPS-PDSCH
	How to avoid impacts to UE performance when such DL signals/channels are not transmitted can be generally up to network. However, whether there can be some exceptions for transmitting certain DL signals/channels during the non-active periods of cell DTX is to be discussed. 

	Panasonic
	
	At least the SIB PDCCH and PDSCH should not be impacted. PDCCH and PDSCH involved in initial and random access should not be impacted. 

Other signals like CSI-RS and SPS should be separately discussed.

	DOCOMO
	PDCCH and DG PDSCH except for those involved in initial and random access, SPS PDSCH, P-/SP-CSI-RS, PRS
	SSB, SIBs, paging should not be affected to avoid impact on legacy UE and UE in idle mode

	Apple 
	The impacted signals/channels in inactive duration of cell-DTX will include 
· CSI-RS
· dynamic scheduling (PDCCH and PDSCH)
· SPS (initial and retransmission)

One more thing to mention is that for UE DRX, the UL signal/channel behaviors are also defined. For Cell DTX, it can be also discussed whether some UL signal/channel will be impacted. For example, the SR will not be needed when no dynamic scheduling happens in the inactive duration of cell DTX. The impacted signal/channels may include
· SR
· HARQ feedback 
· Aperiodic CSI in PUSCH
· Aperiodic SRS
· Periodic and semi-persistent SRS  
· Periodic and semi-persistent CSI in PUCCH
	Considering the objective, SSB will not be impacted. Since impact to IDLE/INACTIVE UEs should be avoided, Paging will also not be impacted.
For the other signals/channels listed, we think they are related to the exact definition of cell DTX/DRX, we can wait for more RAN2 input and then discuss the impact in RAN1.


 


	Futurewei
	As per the WID, at least channels/signals needed by legacy UEs and Idle mode operations such as SSB, SIBs and paging should not be affected by the configuration of the Cell DTX/DRX.
Channels/Signals that can be ‘turned off’ during Cell DTX are PDCCH, CSI-RS, PDSCH and SPS. In the UL, SRS, SR, HARQ feedback, and CSI.  
	

	OPPO
	Periodical or semi-static channels for unicast data traffic (e.g., SPS-PDSCH) can be impacted;
Common channels/signals (e.g., SSB, SI, paging, or other non-unicast data traffic), as well as UE-specific signals (e.g., CSI-RS for measurement) should not be impacted.
	The impact of Cell DTX/DRX to idle/inactive UEs should be avoided, so common channels/signals should not be impacted.
CRS-RS for measurement would impact UE performance if it is not transmitted during cell DTX/DRX non-active periods.


	Intel
	Different signal/channels monitored by connected mode UEs, such as PDCCH, PDSCH (SPS/dynamic), P/AP/SP - CSI-RS can be impacted.
	According to WID, idle/inactive mode UEs should not be impacted. To this end, SSB, SIB PDCCH, SIB PDSCH, paging should not be impacted. Among the signal/channels that is monitored by UE in connected mode, it needs further discussion whether a set of them can be allowed during inactive period. This is a trade-off between UE performance and NES

	ZTE, Sanechips
	Transmission/reception of UE-specific channels/signals and common and broadcast channels/signals, e.g. Dynamic/SPS PDSCH, PDCCH and CSI-RS, should be discussed.

	To achieve better network energy saving gain, the SPS PDSCH and CSI-RS can be suspended. While to ensure a lower UPT loss, signaling mechanism to enable the restart of restricted UE behaviors can be considered.


	Fujitsu
	UE-specific PDCCH, DG/CG PDSCH, P/SP/AP CSI-RS 
	According to the WID objective, SSB transmissions and IDLE/INACTIVE UEs should not be affected by cell DTX/DRX. To this end, common signals/channels should not be impacted.

	ITRI
	At least PDSCH, PDCCH, CSI-RS, and SSB
	For network energy saving in time domain, at least PDSCH, PDCCH, CSI-RS, and SSB may not be transmitted by the gNB (e.g. stop transmission for a period of time)

	ETRI
	All DL signals/channels except SSB depending on gNB configuration
	To achieve the maximum NES gain, prohibiting all signals/channels except SSB during cell DTX non-active time can be considered as baseline. On top of that, we can discuss which signals/channels can be allowed to be additionally received based on gNB configuration.

	Huawei, HiSilicon
	At least UE-specific signals/channels, including semi-static (e.g. SPS PDSCH, periodic/semi-persistent CSI-RS) and dynamic scheduled (e.g. DG PDSCH, PDCCH, aperiodic CSI-RS)
	Since WID had point out that cell DTX/DRX should avoid the impact to RRC IDLE/INACTIVE UEs. The common channels/signals should not be impacted. 
Besides, for greater network energy saving gain, cell DTX/DRX should be applied to as many channels/signals as possible.

	NEC
	PDCCH, PDSCH (DG and SPS), CSI-RS, PRS
	Since idle/inactive mode UEs should not be impacted, common channels/signals should not be impacted. How to avoid impact on signals/channels involved in initial and random access needs to be discussed.

	Fraunhofer
	Like in C-DRX PDCCH/PDSCH should be off during Cell DTX OFF (with the exception of PDSCH carry SI)
Additionally, mechanisms for reducing PDSCH HARQ retransmissions are needed.
Other channels may be reconfigured for Cell DTX operation
	The work item is specifically clear that idle/inactive UEs should not be affected. So, SSBs and SI should be possible regardless of Cell DTX operation. All other channels may be reconfigured for Cell DTX, e.g. a CSI-RS configuration for activated Cell DTX, another for Cell DTX deactivated. 

Regarding HARQ retransmission, as we note in our contribution R1-2301164, it can become a limiting factor for cell DTX due to the probability for retransmissions from gNB quickly growing with the number of UEs.

	Samsung
	Channels/signals configured to receive by higher layer signalling. For example, SPS PDSCH, PDCCH, P/SP CSI-RS, 
	The channels/signals have impact on idle/inactive UEs should be excluded and follow legacy.

The channels/signals associated with a PDCCH should also be excluded and follow legacy. For example, DG PDSCH. gNB should have the full flexibility for dynamic scheduling. If gNB would like to avoid the channels on non-active duration, gNB can simply avoid such scheduling by not transmitting the PDCCH.

	vivo
	At least PDCCH, DG PDSCH and SPS PDSCH
	As we commented, we need to analyze the pros and cons if one certain signals and channels are prohibited. 

	China Telecom
	All the UE specific signals. PDSCH, PDCCH, CSI-RS
	Since there will be no UE active in the cell-DTX/DRX, it is obviously that the related signals/channels should be affected. And it can be further discussed after discussing whether multiple-level Cell DTX/DRX is adopted.

	Qualcomm1
	CSI-RS for RLM/RRM
CSI-RS for BFD/BFR
SPS 

	CSI-RS for RRM
· Note: TS 38.214 has restriction when the UE is configured with DRX and DRX cycle in use is larger than 80 msec.
· If the UE is configured with DRX and DRX cycle in use is larger than 80 msec, the UE may not expect CSI-RS resources are available other than during the active time for measurements based on CSI-RS-Resource-Mobility.
· Such restriction can be extended to the UE being configured with DRX and DRX cycle in use is less than or equal to 80 msec.
CSI-RS BFD/BFR
SSB-based BFD/BFR should be sufficient.

	LG Electronics
	At least UE-specific signals/channels, including semi-static (e.g. SPS PDSCH, P/SP-CSI-RS) and dynamic scheduled (e.g. DG-PDSCH, PDCCH, AP- CSI-RS)
	Based on the WID, the channels/signals for legacy UEs and Idle/inactive mode operations such as SSB, SIBs and paging should not be affected by the Cell DTX/DRX operation. The transmission/reception of UE-specific signals/channels can be configured to be turned off during inactive time of Cell DTX/DRX.




Company Comments (B)
Moderator asks companies to provide input and comments on which set of uplink signals and channels may not be received by the gNB, or may have UE behavior implications for receiving said signals and channels. Moderator also asks companies to provide rational for the responses as well.
	Company
	Provide inputs on set of uplink physical layer signals/channels effected by cell DRX operation.
(e.g. PRACH, CG-PUSCH, etc)
	Comments

	Xiaomi
	Periodical and semi-static transmitted/monitored channels (in RRC connected mode) should all be impacted. For example:1, periodical and semi-static CSI report; 2, periodical and semi-static SRS; 3, SR
	Both cell DTX/DRX should not affect channels used for idle UE. So SSB/ Type #0/0A/0B/1/1A/2/2A CSS, paging，PRACH for initial access should not be impacted.

	CEWiT
	All signals and channels except WUS by UE
	The reception of any signal in UL will again interupt in off duration of cell DTX/DRX cycle thereby reducing the efficiency of energy saving. However the WUS may be received by the gNB in order to start functioning normally. Which signal and channel will be used as wakeup signal and how to receive the wakeup signal can be discussed further.

	CMCC
	Channels:
· Dynamic scheduled PUSCH, CG-PUSCH, PUCCH carring SR,CSI, HARQ-ACK
Signals:
· SRS
	To avoid performance loss due to no SRS, an alternative way can be increased periodicity for such reference signals.

	Spreadtrum
	All periodical or semi-persistent signals and channels, e.g. PRACH, SRS, GC-PUSCH
	Impact to UE performance

	InterDigital
	PRACH, SRS, SR-PUCCH, CG-PUSCH
	To improve energy savings while avoiding impact to UE performance (e.g. UPT, latency), whether/how some UL signals/channels such as PRACH and SR can be transmitted during cell DRX non-active periods is to be considered

	Panasonic
	
	PRACH, SR-PUCCH and some of the SRS and CG-PUSCH should not be impacted and received by gNB to avoid system performance loss.

	DOCOMO
	DG PUSCH, CG PUSCH, PUCCH carrying SR/CSI/HARQ-ACK, SRS
	PRACH should not be affected to avoid impact on UE in idle mode

	Apple 
	The impacted signals/channels in inactive duration of cell-DRX will include 
· Dynamic scheduling
· CG PUSCH
· SR
· HARQ feedback 
· CSI feedback
· SRS 
· Dedicated PRACH for CONNECTED UEs
Note that it would be noted that dynamic PUSCH is always being indicated by PDCCH, then it also impacts the behavior for DL reception in cell DRX, at least including
· PDCCH


	For RACH, we understand that IDLE / INACTIVE UE(s) performs RACH procedure in inactive duration. However, there could be dedicated RPACH resources for CONNECTED UEs which can be discussed whether they need to be transmitted. 
For the other signals and channels listed, can be discussed in RAN1 on the cell DRX modes becomes clear. 

	Futurewei 
	Dynamic and Configured PUSCH and PUCCH carrying SRS, SR, HARQ feedback, and CSI.  
	

	OPPO
	Periodical/semi-static UE-specific channels/signals (e.g., CG-PUSCH, SRS) can be impacted;
Common channels/signals (e.g., PRACH) should not be impacted.
	The impact of Cell DTX/DRX to idle/inactive UEs should be avoided, so common channels/signals should not be impacted.

	Intel
	Different signal/channels transmitted by connected mode UEs, such as PUSCH (dynamic/CG),  SRS, SR
	PRACH for initial access should not be impacted. Among the signal/channels that is transmitted by UE in connected mode, it needs further discussion whether a set of them can be allowed during inactive period of cell DRX. This is a trade-off between UE performance and NES

	ZTE, Sanechips
	Dynamic/CG PUSCH, PUCCH, SRS, SR, PRACH and CSI report

	To achieve better network energy saving gain, the dynamic/SPS/CG PUSCH and SRS can be suspended. While to ensure a lower UPT loss, signaling mechanism to enable the restart of restricted UE behaviors can be considered.


	Fujitsu
	PUCCH (carrying SR, and /or HARQ-ACK, and / or CSI report), DG/CG PDSCH, P/SP/AP SRS
	According to the WID objective, IDLE/INACTIVE UEs should not be affected by cell DTX/DRX. To this end, common signals/channels should not be impacted.

	ITRI
	At least dynamic scheduling PUSCH
	For network energy saving in time domain, at least dynamic scheduling PUSCH may not be received by the gNB (e.g. stop receivig for a period of time)

	ETRI
	All UL signals/channels depending on gNB configuration
	To achieve the maximum NES gain, prohibiting all UL signals/channels during cell DRX non-active time can be considered as baseline. In addition, we can discuss which signals/channels can be allowed to be transmitted based on gNB configuration.

	Huawei, HiSilicon
	At least UE-specific signals/channels, including semi-static (e.g. CG PUSCH periodic/semi-persistent SRS, SR, periodic/semi-persistent CSI report) and dynamic scheduled (e.g. DG PUSCH, aperiodic SRS and aperiodic CSI report)
	Since WID had point out that cell DTX/DRX should avoid the impact to RRC IDLE/INACTIVE UEs. The common channels/signals should not be impacted. 
Besides, for greater network energy saving gain, cell DTX/DRX should be applied to as many channels/signals as possible.

	NEC
	CG PUSCH, SR, HARQ feedback, HARQ retransmission, CSI report, SRS
	How to avoid impact on PRACH for initial access needs to be discussed.

	Fraunhofer
	PUSCH shall not be receivable during Cell DRX
PRACH, SRS, SR, PUCCH and CSI report may be reconfigured 
	PUSCH shall not be available during Cell DRX OFF state, to guarantee energy savings. Channels like PRACH, SR, PUCCH may be at least available to reduce access latency, but they may be reconfigured to use less resources during Cell DRX. SRS and CSI Report may use a different configuration to match better the Cell DRX pattern.

	Samsung
	Channels/signals configured to transmit by higher layer signalling. For example, CG PUSCH, PUCCH with P/SP-CSI report, PUCCH with SR, PUCCH with SPS HARQ-ACK.
	The channels/signals have impact on idle/inactive UEs should be excluded and follow legacy.

The channels/signals associated with a PDCCH should also be excluded and follow legacy. For example, DG PUSCH, PUCCH with DG HARQ-ACK, PUSCH with A-CSI report. gNB should have the full flexibility for dynamic scheduling. If gNB would like to avoid the channels on non-active duration, gNB can simply avoid such scheduling by not transmitting the PDCCH.

	vivo
	At least DG PUSCH
	As we commented, we need to analyze the pros and cons if one certain signals and channels are prohibited.

	China Telecom
	DG and CG Type 1 PUSCH, PRACH, SRS, PUCCH
	At least all the signals/channels need DCI scheduled should be stopped. In fact, we think only the wake up signal is needed, which can be related to the specific cell DTX/DRX mechanism.

	Qualcomm1
	CG, SR
	

	LG Electronics
	At least UE-specific signals/channels, including semi-static (e.g. CG-PUSCH, P/SP-SRS, SR, CSI report) and dynamic scheduled (e.g. DG PUSCH, AP SRS/CSI report)
	Similar to set of DL signals/channels, the UL channels/signals for legacy UEs and Idle/inactive mode operations such as RACH, SR should not be affected by the Cell DTX/DRX operation. The transmission/reception of UE-specific signals/channels can be configured to be turned off during inactive time of Cell DTX/DRX.





== Summary of 1st Round Discussions ==
Based on feedback so far, there are common set of signals and channel that are candidates for disablement/omission. However, there are some signals that may require discussion.
Moderator assumes the exact set of signals and channels that will be disabled during DTX/DRX will need to be confirmed by RAN2 as the whole cell DTX/DRX framework is led by RAN2. 

Moderator suggest to further discuss based on the following proposal. It would be good if the bracketed signal/channel (below) is discussed and clarified.

Please be aware that RAN2 has agreed to the following:
	RAN2 Agreements
· There will be no impact to RACH, paging, and SIBs in idle/inactive for both gNB and Rel-18 and legacy UEs
· 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.
· 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.
· 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.  



Proposal #2-1
RAN1 assumes the following signals/channel(s) may be candidates for omission/disablement during inactive periods of cell DTX/DRX. The exact assumption for set of signals/channels that may be disabled is FFS and to be confirmed by RAN2.
· DL
· Aperiodic CSI-RS
· Periodic/Semi-static CSI-RS
· PRS
· PDCCH in USS
· [CG-PDSCH (SPS)]
· DG PDSCH
· UL
· [SR]
· PUCCH with HARQ feedback
· Aperiodic CSI in PUSCH
· Periodic/Semi-static CSI in PUCCH
· Aperiodic SRS
· Periodic/Semi-Static SRS
· [CG-PDSCH (SPS)]
· Moderator note: SR and SPS disablement during inactive periods of cell DTX/DRX is under discussion in RAN2.

RAN1 assumes the following set of signals/channels are not affected by cell DTX/DRX operation (based on RAN2 agreements)
· DL
· SSB
· PDCCH in Type #0/0A/0B/1/1A/2/2A/3 CSS
· PDSCH for paging
· PDSCH for SI
· UL
· PRACH



Proposal #2-1A
RAN1 assumes At least the following candidate signals/channel(s), which the UE may be expect to not transmit or receive be candidates for omission/disablement during non-active inactive periods of cell DTX/DRX, are considered for further discussion. The exact assumption for set of signals/channels that the UE may be expected to not transmit or receive be disabled is FFS and to be confirmed by RAN2.
· DL
· Aperiodic CSI-RS
· Periodic/Semi-static CSI-RS
· CSI-RS for Tracking
· PRS
· PDCCH in USS
· [CG-PDSCH (SPS)]
· DG PDSCH
· UL
· [SR]
· PUCCH with HARQ feedback for SPS PDSCH
· Aperiodic CSI in PUSCH
· PUCCH with Periodic/Semi-static CSI in PUCCH
· Aperiodic SRS
· Periodic/Semi-Static SRS
· [CG-PDUSCH (SPS)]
· Moderator note: SR and SPS disablement during inactive periods of cell DTX/DRX is under discussion in RAN2.

RAN1 assumes at least the following set of signals/channels are not affected by cell DTX/DRX operation (based on RAN2 agreements)
· DL
· SSB
· PDCCH in Type #0/0A/0B/1/1A/2/2A/3 CSS
· PDSCH for paging
· PDSCH for SI
· UL
· PRACH


Proposal #2-1A clean
At least the following candidate signals/channel(s), which the UE may be expect to not transmit or receive during non-active periods of cell DTX/DRX, are considered for further discussion. The exact set of signals/channels that the UE may be expected to not transmit or receive is FFS.
· DL
· Periodic/Semi-static CSI-RS
· CSI-RS for Tracking
· PRS
· PDCCH in USS
· CG-PDSCH (SPS)
· UL
· SR
· PUCCH with HARQ feedback for SPS PDSCH
· PUCCH with Periodic/Semi-static CSI
· Periodic/Semi-Static SRS
· CG-PUSCH (SPS)


[CLOSED] 2nd Round Discussions
Moderator ask companies provide comments on Proposal #2-1.
	Company
	Comments

	Xiaomi
	We suggest the following modification,
RAN1 assumes the following signals/channel(s) may be candidates for omission/disablement during inactive periods of cell DTX/DRX. The exact assumption for set of signals/channels that may be disabled is FFS and to be confirmed by RAN2.
· DL
· Aperiodic CSI-RS
· Periodic/Semi-static CSI-RS
· PRS
· PDCCH in USS/Type #3 CSS
· [CG-PDSCH (SPS)]
· DG PDSCH
· UL
· [SR]
· PUCCH with HARQ feedback for SPS PDSCH
· Aperiodic CSI in PUSCH
· Periodic/Semi-static CSI in PUCCH
· Aperiodic SRS
· Periodic/Semi-Static SRS
· [CG-PDSCH (SPS)]
RAN1 assumes the following set of signals/channels are not affected by cell DTX/DRX operation (based on RAN2 agreements)
· DL
· SSB
· PDCCH in Type #0/0A/0B/1/1A/2/2A/3 CSS
· PDSCH for paging
· PDSCH for SI
· Aperiodic CSI-RS

· UL
· PRACH
· Aperiodic SRS
· Aperiodic CSI (both in PUCCH and in PUSCH)
· PUCCH with HARQ feedback for DG PDSCH

For Type #3 CSS, it is configured by UE specific signaling for RRC connected UE, it would not impact RRC idle UE. Currently we do not see the need to keep it as a always on channel even for cell DTX. But we are flexible on this and hope other companies can shed some light on it.
For the other modifications, they are based on our logic that, dynamic scheduling should always has higher priority than cell DTX/DRX, especially when it is a semi-static cell DTX/DRX. Here we are not saying during cell DTX non-active time, gNB can still transmit scheduling DCI, but that, if a scheduling DCI is transmitted before the start of cell DTX non-active time, and its scheduled channel falls into the duration of cell DTX non-active time, then the scheduled channel should still be transmitted, because it is the gNB’s intention to do so.  

	Qualcomm2
	We think RAN1 does not need to discuss or make agreements on interpretation of RAN2 agreements since they are already clear. Meaning that the second paragraph after moderator note is not needed.
Regarding the 1st paragraph, we suggest the following modification. Impact to UE-specific PUSCH/PDSCH performance should be minimal. 

RAN1 assumes the following candidate signals/channel(s) that UE may not expect to receive or transmit be candidates for omission/disablement during inactive periods of cell DTX/DRX. The exact assumption for set of signals/channels that UE may not expect to receive or transmit be disabled is FFS and to be confirmed by RAN2.
· DL
· Aperiodic CSI-RS
· Periodic/Semi-static CSI-RS
· CSI-RS except CSI-RS for T/F tracking and CSI-RS for beam management
· PRS
· PDCCH in USS
· [CG-PDSCH (SPS)]
· DG PDSCH
· UL
· [SR]
· PUCCH with HARQ feedback
· Aperiodic CSI in PUSCH
· Periodic/Semi-static CSI in PUCCH
· Aperiodic SRS
· Periodic/Semi-Static persistent SRS
· [CG-PDUSCH (SPS CG)]
· UE does not expect to perform any transmission cancellation during non-active time of cell DRX.



	Samsung
	Physical channels should be discussed in RAN1, ‘to be confirmed by RAN2’ should be removed

The channels/signals associated with a PDCCH should also be excluded and follow legacy. For example, DG PUSCH, PUCCH with DG HARQ-ACK, PUSCH with A-CSI report. gNB should have the full flexibility for dynamic scheduling. If gNB would like to avoid the channels on non-active duration, gNB can simply avoid such scheduling by not transmitting the PDCCH. Restricting on dynamic scheduling will result in increased latency as well as gNB and UE energy consumption.

Suggest to remove DG PDSCH and exclude PUCCH for DG HARQ-ACK.

In addition, we are not clear about QC’s revision ‘UE does not expect to perform any transmission cancellation during non-active time of cell DRX.’, further clarification would be appreciated.

RAN1 assumes the following signals/channel(s) may be candidates for omission/disablement during inactive periods of cell DTX/DRX. The exact assumption for set of signals/channels that may be disabled is FFS and to be confirmed by RAN2.
· DL
· Aperiodic CSI-RS
· Periodic/Semi-static CSI-RS
· PRS
· PDCCH in USS
· [CG-PDSCH (SPS)]
· DG PDSCH
· UL
· [SR]
· PUCCH with HARQ feedback for SPS only
· Aperiodic CSI in PUSCH
· PUCCH with Periodic/Semi-static CSI in PUCCH
· Aperiodic SRS
· Periodic/Semi-Static SRS
· [CG-PDSCH (SPS)]
· Moderator note: SR and SPS disablement during inactive periods of cell DTX/DRX is under discussion in RAN2.

RAN1 assumes the following set of signals/channels are not affected by cell DTX/DRX operation (based on RAN2 agreements)
· DL
· SSB
· PDCCH in Type #0/0A/0B/1/1A/2/2A/3 CSS
· PDSCH for paging
· PDSCH for SI
· PDSCH scheduled by a PDCCH
· UL
· PRACH
· PUSCH scheduled by a PDCCH
· PUCCH with HARQ-ACK for DG PDSCH
· PUSCH with Aperiodic CSI


	Moderator
	Updated proposal based on comments receive from this document as well as comments received directly to me in offline.
I did not add a text on cases outside the DRX period, as moderator assumes there is no need to add them.
Qualcomm did ask to remove CSI-RS for Tracking from the list, but I also received comments to list them separately. Since this is just “candidate list” I ask companies to not debate too much over them.

	
	





[ACTIVE] 3rd Round Discussions
The following proposal is continuation from discussion from the online session.

Proposal #2-1B
At least the following candidate signals/channel(s), which the UE may be expected to not transmit or receive during non-active periods of cell DTX/DRX, are considered for further discussion. The exact set of signals/channels that the UE may be expected to not transmit or receive is FFS.
· DL
· Periodic/Semi- persistent CSI-RS
· CSI-RS for Tracking
· PRS
· PDCCH scrambled with C-RNTI
· PDCCH in Type-3 CSS
· CG-PDSCH (SPS)
· UL
· SR
· PUCCH with HARQ feedback for SPS PDSCH
· PUCCH with HARQ feedback for dynamic PDSCH
· PUCCH with Periodic/Semi-persistent CSI
· Periodic/Semi-Static SRS
· CG-PUSCH (SPS)


Proposal #2-1C
At least the following candidate signals/channels, which the UE may be expected to not transmit or receive during non-active periods of cell DTX/DRX, are considered for further discussion. The exact set of signals/channels that the UE may be expected to not transmit or receive is FFS.
· DL
· Periodic/Semi-persistent CSI-RS
· CSI-RS for Tracking for connected mode UEs
· PRS
· PDCCH scrambled with UE specific RNTI C-RNTI
· PDCCH in Type-3 CSS
· SPSCG-PDSCH (SPS)
· UL
· SR
· PUCCH with HARQ feedback for SPS PDSCH
· PUCCH with HARQ feedback for dynamic PDSCH
· PUCCH with Periodic/Semi-persistent CSI report
· Periodic/Semi-persistentStatic SRS
· CG-PUSCH (SPS)


Proposal #2-1D
At least the following candidate signals/channels, which the UE may be expected to not transmit or receive during non-active periods of cell DTX/DRX, are considered for further discussion. The exact set of signals/channels that the UE may be expected to not transmit or receive is FFS.
· DL
· Periodic/Semi-persistent CSI-RS
· CSI-RS for Tracking for connected mode UEs
· PRS
· PDCCH scrambled with UE specific RNTI C-RNTI
· PDCCH in Type-3 CSS
· SPSCG-PDSCH (SPS)
· DG-PDSCH
· UL
· SR
· PUCCH with HARQ feedback for SPS PDSCH
· PUCCH with HARQ feedback for dynamic PDSCH
· PUCCH with Periodic/Semi-persistent CSI report
· Periodic/Semi-persistentStatic SRS
· CG-PUSCH (SPS)
· DG-PUSCH


Proposal #2-1E
At least the following candidate signals/channels for connected mode UEs, which the UE may be expected to not transmit or receive during non-active periods of cell DTX/DRX, are considered from RAN1 perspective for further discussion. The exact set of signals/channels that the UE may be expected to not transmit or receive is FFS.
· DL
· Periodic/Semi-persistent CSI-RS
· CSI-RS for Tracking for connected mode UEs
· PRS
· PDCCH scrambled with UE specific RNTI C-RNTI
· PDCCH in Type-3 CSS
· SPSCG-PDSCH (SPS)
· DG-PDSCH
· UL
· SR
· PUCCH with HARQ feedback for SPS PDSCH
· PUCCH with HARQ feedback for dynamic PDSCH
· PUCCH with Periodic/Semi-persistent CSI report
· Periodic/Semi-persistentStatic SRS
· CG-PUSCH (SPS)
· DG-PUSCH




Moderator asks companies to provide constructive & inclusive comments to proposal #2-B acceptable. Moderator asks to refrain on comments to delete some aspects. The list is simply a list for further discussion. Nothing is being agreed even if some signals/channels are listed.

	Company
	Comments

	vivo
	We are fine with the proposal in general. 
One comment on PDCCH scrambled with C-RNTI: C-RNTI is not the only UE specific RNTI. To make the wording more accurate, there are the following two options:
Option 1: Change C-RNTI to UE specific RNTI with the following change in red:
PDCCH scrambled with UE specific RNTI(s)

Option 2: List all the UE specific RNTI(s) with the following change in red:
PDCCH scrambled with C-RNTI, MCS-C-RNTI, SP-CSI-RNTI, CS-RNTI(s)

	Spreadtrum
	1) Similar view as some chip vendors, TRS is valid in RRC IDLE/INACTIVE since R17, so we prefer TRS is not included in the list. Or, we can use “TRS only valid in RRC CONNECTED state”.
2) Realize the list is only applied to RRC CONNECTED state. Can we add “for RRC CONNECTED state” in the main bullet to avoid ambiguity?
3) We don’t know why discussing RNTI part. We can use search space type and PDCCH type for CSS just like those usually used in RAN1 spec. We can use “PDCCH in USS”, “PDCCH in Type3-PDCCH CSS”.
4) CG-PDSCH (SPS) -> SPS-PDSCH or term that spec uses. It is WI and we can directly use term in specs.
5) CG-PUSCH (SPS) -> CG-PUSCH or configured PUSCH or term that spec uses

	ZTE, Sanechips
	Some update is suggested based on online discussion.
In addition, Semi-persistent CSI can be also reported via PUSCH. The following is suggested to be more generic.

· DL
· Periodic/Semi- persistent CSI-RS
· CSI-RS for Tracking
· PRS
· PDCCH scrambled with C-RNTI
· PDCCH in Type-3 CSS
· SPS CG-PDSCH (SPS)
· UL
· SR
· PUCCH with HARQ feedback for SPS PDSCH
· PUCCH with HARQ feedback for dynamic PDSCH
· PUCCH with Periodic/Semi-persistent CSI report
· Periodic/Semi-Static SRS
· CG-PUSCH (SPS)


	Qualcomm4
	We understand that the proposal is another step forward for that part of the agreement. If not or just a simple list for further discussion, the current agreement is already good (the proposal is not even needed.)
· RAN1 continues discussion on the at least following physical layer related aspects of cell DTX/DRX aspects
· physical layer signals/channels and procedures expected to be impacted during non-active periods of cell DTX/DRX 
· consider impact to at least KPIs from the SI when physical layers/signals/channels are impacted by cell DTX/DRX
Assume the proposal is step forward, we should at least focus discussion on the channels in the list in the next meeting. We’d prefer to remove multiple items in the list (e.g., TRS, PUCCH with HARQ feedback for dynamic PDSCH, PUCCH with Periodic/Semi-persistent CSI, and Periodic/Semi-Static SRS). From these items, we have strong concern on including CSI-RS for tracking (aka TRS):
· Very important for UE to have good T/F tracking before going from non-active time to active time of cell DTX/DRX
· TRS can be used for R17 Idle/inactive UEs for improving T/F tracking. The WID has this “Note: The impact to IDLE/INACTIVE UEs due to the above enhancement should be avoided.”
Hence, we propose the following revision:
· DL
· Periodic/Semi-persistent CSI-RS except CSI-RS for tracking
· CSI-RS for Tracking


	ETRI
	We support the proposal in general.
We agree with Spreadtrum that the two bullets for PDCCH can be merged as “PDCCH in USS and Type-3 CSS”, and agree with ZTE that we have semi-persistent CSI on PUSCH as well.
Regarding Xiaomi’s comment in the reflector and also QC above:
For DL HARQ-ACK feedback, we may in the end adopt the legacy C-DRX approach (HARQ-ACK feedback is not impacted) to the cell DTX/DRX as well. However, at this stage we do not know the exact concept and mechanism that this new cell DTX/DRX will have, and from our side even the fundamental difference from the C-DRX is not fully clear. In addition, we already have “HARQ-ACK feedback for SPS PDSCH” in the list which implies that we will study potential change on HARQ-ACK. So, we think it is premature to exclude dynamic signals/channels (even DG PDSCH/PUSCH itself although not listed yet) from the list and hope to discuss their impact on the cell DTX/DRX operation.

	Fujitsu
	We are fine with the proposal in general.
Regarding TRS, we agree with QC and spreadtrum that TRS for IDLE/INACTIVE UE(s) should not be suspended during non-active time. We support spreadtrum’s proposal to add ‘for RRC CONNECTED state’ in the main bullet. Alternatively, it can also be added to the second sub-bullet. 

	Moderator
	Updated the proposal.
On the removal of certain rows. Not sure what the concern from Qualcomm is to study. I think this issue has been addressed. I would urge Qualcomm to be constructive as the list is simply a list for study. If there are severe problems, I would assume Qualcomm will provide information in the upcoming meetings why certain signal/channel should not be turned off. The list is simply to facilitate such discussion.
The group is not drawing any conclusions here. Its simply a list for study. 

	CMCC
	We are generally fine with the proposal.  
For the PDCCH scrambled by RNTIs, maybe we can refer to those RNTIs controlled by UE DRX functionality, and they are now in the scope of Proposal #2-1C, so it OK may be we can narrow down in the following meeting.

	Qualcomm5
	We’ve been very constructive in this discussion. As being said, we prefer to remove multiple items in the list. However, we only suggested to make the following revision.
· DL
· Periodic/Semi-persistent CSI-RS except CSI-RS for tracking
· CSI-RS for Tracking
The updated wording “CSI-RS for Tracking for connected mode UEs” in Proposal #2-1C does not address our concern clearly provided in Qualcomm4. It should be noted that the CSI-RS for Tracking is only configured for connected mode UEs, and the idle/inactive mode UEs can leverage the CSI-RS configured for other connected mode UEs for improving T/F tracking.
We are not sure why FL has been refused to address our revision. FL did not have CSI-RS for tracking in Proposal #2-1. We were only company to suggest excluding CSI-RS for tracking and CSI-RS for BM from the CSI-RS. Instead of addressing our suggestion, FL added a new row for CSI-RS for tracking.
We strongly prefer to have our suggestion addressed. Again, we don’t prefer to have CSI-RS for tracking in the list. If other companies want to discuss TRS, they can bring it back in the next meeting. Thank you.   

	ITRI
	Support the proposal in principle.
Moreover, we suggest to discuss whether the set of signal that UE expected not to transmit or receive during non-active periods of cell DTX/DRX may be different for different cases or situations.

	Samsung
	Support the proposal in principle except for PUCCH with HARQ feedback for dynamic PDSCH. 
If a UE would transmit a PUCCH with HARQ feedback for dynamic PDSCH, at least a DL grant is received by the UE, why doesn’t UE follow gNB indication to transmit the PUCCH? Why gNB indicate a PUCCH transmission that UE would not transmit? The proponents need to clarify for the two questions.
UE behavior for transmitting ‘PUCCH with HARQ feedback for dynamic PDSCH’ is different from ‘PUCCH with HARQ feedback for SPS PDSCH’. For example, in case of TDD, UE always follows gNB indication to transmit a PUCCH with HARQ feedback for dynamic PDSCH, and UE does not expect a PUCCH with HARQ feedback for dynamic PDSCH overlapping with semi-static DL symbols considering such collision can be easily avoided by gNB. On the contrary, it would be difficult to always avoid a PUCCH with HARQ feedback for SPS PDSCH overlapping with semi-static DL symbols by configuration, to provide scheduling flexibility, it is specified that a UE cancels a PUCCH with HARQ feedback for SPS PDSCH if the PUCCH overlaps with semi-static DL symbols. For a PUCCH with HARQ feedback for SPS PDSCH overlapping with flexible symbols, UE follows dynamic SFI indication to decide whether the PUCCH is transmitted or not.
If a PUCCH with HARQ feedback for dynamic PDSCH is not allowed to be transmitted on non-active period, it will result in increased latency as well as energy saving consumption. For example, in the case below, gNB has to indicate the UE to transmit the PUCCH#1 with such restriction and gNB can indicate the UE to transmit the PUCCH#2 without such restriction. For a certain traffic, to ensure the latency QoS, gNB has to configure longer on duration period and/or shorter periodicity of the cell DTX/DRX cycle if such restriction is required. UE power consumption would thus be increased with the increase of the on duration periods.
The cell DTX/DRX pattern is common for all the UEs in the cell based on RAN2’s agreement, gNB has to ensure the QoS for a traffic with the most stringent latency requirement, all the UEs in the cell would thus be impacted. The gNB energy consumption may also be increased considering gNB may need to monitor semi-static UL channels transmissions on these increased active periods.
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In short, not allowing transmitting a PUCCH with HARQ feedback for dynamic PDSCH in non-active period puts restriction on gNB scheduling and would result in increased energy consumption for both gNB and all the UEs in the cell as well as increased latency.
We strongly recommend to remove ‘PUCCH with HARQ feedback for dynamic PDSCH’.


	Moderator
	@ Qualcomm
There were 2 companies who wanted to list TRS separately that provided feedback directly to the moderator. Its not about refusal to accept or not accept Qualcomm suggestions or not. 
If there are set of companies wanting to list something in a FFS list, another set of companies who want to remove something from a FFS list, it seems natural to just keep the FFS list. In the end it is just for study. Nothing is being agreed.
If Qualcomm think there are problems with TRS, moderator assumes that will be discussed in future meetings. In fact, this is precisely why we should have things written in the FFS, so that companies like Qualcomm can provide technical input on set of signals. RAN1 can have the technical discussion needed to determine which set of signals and channels should be part of cell DTX/DRX.
In moderator’s opinion, the discussion where one set of companies wanting to remove a list and another set of companies wanting to add to the list that is all FFS is NOT constructive for neither set of companies.
@Samsung
The HARQ for dynamic PDSCH was requested to be added by 1 company during online. 
Same comment that I’ve made to Qualcomm applies here. Your concerns are now well documented in the summary. Moderator thinks we will have opportunity to provide your concerns future meetings when RAN1 is finalizing the list.

The list is an FFS. If there are companies that have concerns, it might be better to just not agree to the list. Moderator thinks having a FFS would have been better for hinting discussion in the next meeting precisely for the encouraging companies to bring technical discussions that Samsung and Qualcomm has commented in the next meeting, but ultimately RAN1 can continue the discussion even without the FFS list.

Moderator will keep the proposal as is for now. When the proposal is up for comeback, moderator will mention the removal of TRS and HARQ for dynamic PDSCH to check if this is ok.
However, moderator expectation is that if this result in any further discussion about including or removing something, then it might be better simply not agreeing on anything. The back and forth discussion on a Friday comeback session is not going be productive for RAN1.

	Moderator2
	I just received another direct comment asking to add back the DG-PUSCH and DG-PDSCH.
I’ve updated the proposal in 2-D.

	Samsung2
	The proposal should aim for prioritizing some channels for the discussion in the next meeting. DG PDSCH/PUSCH/PUCCH is only suggested by a single company, we strongly suggest to remove these channels for now for the similar reason mentioned above. 
The proposal does not preclude further consider these channels, these channels can be further discussed if the necessity is justified.

	MediaTek
	Thanks for discussion and Daewon’s coordination. Below please check our comments and suggested revision (highlighted in yellow color):
1. From WID, we have the constraint, “The impact to IDLE/INACTIVE UEs due to the above enhancement should be avoided.”, and thus including “for connected mode UEs” in 1st sentence would be reasonable to avoid impacting any signal that may be utilized by idle/inactive UEs will be impacted.
1. If some DL channels are not allowed already, it looks some UL channels will automatically not transmitted, so some channels can be removed:
23. No PDCCH scrambled with UE specific RNTI à No DG-PDSCH à No PUCCH with HARQ feedback for dynamic PDSCH
1. No PDCCH scrambled with UE specific RNTI à No DG-PUSCH
23. No SPS-PDSCH à No PUCCH with HARQ feedback for SPS PDSCH
By the above, we would suggest the following update. Given the proposal starts with “At least”, we understand it doesn’t preclude companies to propose more signal(s)/channel(s) in upcoming meeting.
Proposal
At least the following candidate signals/channels for connected mode UEs, which the UE may be expected to not transmit or receive during non-active periods of cell DTX/DRX, are considered for further discussion. The exact set of signals/channels that the UE may be expected to not transmit or receive is FFS.
1. DL
24. Periodic/Semi-persistent CSI-RS
24. CSI-RS for Tracking for connected mode UEs
24. PRS
24. PDCCH scrambled with UE specific RNTI C-RNTI
24. PDCCH in Type-3 CSS
24. SPSCG-PDSCH (SPS)
24. DG-PDSCH
1. UL
25. SR
25. PUCCH with HARQ feedback for SPS PDSCH
25. PUCCH with HARQ feedback for dynamic PDSCH
25. PUCCH with Periodic/Semi-persistent CSI report
25. Periodic/Semi-persistentStatic SRS
25. CG-PUSCH (SPS)
25. DG-PUSCH


	Futurewei
	Thanks for proposed wording for an agreeable text.  We do not agree that this proposal is towards a prioritization effort as mentioned by Samsung. In our understanding it is simply a listing to facilitate next meeting discussion as ‘signals/channels expected to be off/impacted most’ will be for RAN2 to decide. If that understanding is now lost, then perhaps we need to put back in: ‘RAN1 continues discussion, pending RAN2 decision,..” at the beginning of this proposal.
As for the removal of DG-PUSCH/PDSCH, we support your latest version with them included.

	Moderator
	Updated in proposal to 2-1E based on comments received.
Moderator will bring up the issues on either to keep or remove the yellow highlight, and to add the exception to TRS for CSI-RS in teal highlight.
However, moderator expects no technical on the topic. If it become controversial, then moderator thinks it will be better to just discuss in the next meeting.

	
	




2.3 Signaling Aspects of Cell DTX/DRX
· [1] Futurewei
· Proposal 1: To support dynamic configurations of CSI-RS resources, faster signaling using Layer 1 UE-group DCI or MAC CE signaling should be supported.
· [2] Huawei
· Proposal 2：Cell DTX/DRX should be applied in a serving cell level.
· Proposal 3：Consider to support dynamic cell DTX/DRX (de)activation by at least UE-specific L1 signaling, FFS: group-common or cell-specific level L1 signaling.
· Proposal 4：Cell DTX/DRX should at least be applied to UE-specific signals/channels, including semi-static and dynamic scheduled signals/channels.
· [5] OPPO
· Proposal 1: UE can be configured with one or more cell DTX/DRX cycles for network energy saving purpose.
· Proposal 2: The configuration information of cell DTX/DRX should be indicated to UE via UE-specific RRC signaling per cell or per cell group.
· [6] Panasonic
· Proposal 3: Multiple cell DTX/DRX configurations should be considered for better energy saving adaptation. The switching between configurations needs possible L2/L1 signaling enhancement.
· Proposal 4: Multiple UE DRX configurations can be considered for more flexible adaption to achieve alignment with cell DTX/DRX. The switching between configurations needs possible L1/L2 signaling enhancement.
· [7] ZTE
· Observation 1: A semi-static configuration of cell DTX/DRX pattern may not be suitable for various traffic models and not beneficial for the network energy savings when UE is suffered from time-intensive traffic.
· Proposal 1: L1 signalling is considered for dynamic indication of cell DTX/DRX to adapt to flexible traffic model. 
· Observation 2: In order to ensure that the cell DTX/DRX pattern can be flexibly adapted to various traffic models, the flexible indication of cell DTX/DRX pattern by L1 signaling needs to be considered.
· Proposal 2: At least activating/deactivating the cell DTX/DRX pattern, e.g. switching cell DTX/DRX pattern among multiple cell DTX/DRX patterns and dynamic enabling cell DTX/DRX on duration, should be considered as the indication information of L1 signalling.
· Proposal 3: The signaling overhead should be considered for the design of L1 signaling for cell DTX/DRX indication information.
· Proposal 4: Cell DTX/DRX indication information for CA scenario should be supported by L1 signaling.
· Proposal 5: At least the UE CDRX start offset is proposed to be indicated by L1 signaling to adapt to the dynamic indication of cell DTX/DRX pattern.
· [9] vivo
· Proposal 1: Support UE DRX alignment via L1/L2 signalling to achieve implicit cell DTX/DRX as a baseline.
· [10] Xiaomi
· Proposal 2: Both semi-static configuration and dynamic indication for cell DTX/DRX can be considered.
· [11] CATT
· Proposal 5: The cell DTX and cell DRX can be configured and operated separately by higher layer signaling to adapt to the individual characteristics of DL and UL operations.
· Proposal 6: Periodic cell DTX/DRX transmission is preferred.
· Proposal 7: The potential configuration methods related to the cell DTX/DRX can be considered as following:
· Option 1: The DTX/DRX parameters including the DTX/DRX cycle, the DTX-ON/DRX-ON offset and the DTX-ON/DRX-ON duration, are semi-static configured. 
· Option 2: The cell DTX/DRX configuration only including the DTX/DRX cycle and the DTX-ON/DRX-ON offset, the end point of cell DTX-ON/DRX-ON may be related the UE’s C-DRX active time.
· Proposal 8: The following signaling design for cell DTX/DRX configuration can be considered:
· Alt 1: SIB broadcast.
· Alt 2: UE specific RRC signaling.
· Alt 3: SIB broadcast and UE specific RRC signaling.
· Proposal 9: Multiple cell DTX/DRX configurations would be supported.
· Proposal 10: The cell DTX/DRX is configured to Rel-18 CONNECTED UEs via SIB broadcast or RRC signaling, and L1/L2 signaling is used to activate at least one cell DTX/DRX configuration.
· [12] China Telecom
· Proposal 5:  The WUS from UE should be considered to de-activate the cell DTX/DRX.
· The low layer signals, i.e. MAC CE or UCI, should be used as the WUS signal.
· The assistant information of neighbor cells can also be used for gNB to judge the network condition and de-activate the cell DTX/DRX. 
· [14] NEC
· Observation 2: (Re)Configuration of UL and/or DL channels and signals in a UE specific manner, to configure cell DTX/DRX, may result in large signalling overhead for relatively large number of connected UEs.
· Proposal 2: Support group specific or cell specific signaling for cell DTX/DRX configuration and operation.
· Proposal 3: Support configuration of cell DTX/DRX cycle around SSB transmission.
· Proposal 4: Support mapping of cell DTX/DRX patterns/configurations to SSB transmission characteristics.
· Proposal 6: Support dynamic indication of the activation or inactivation of a cell DTX/DRX on-duration, and dynamic indication of extension or termination of a cell DTX/DRX on-duration.
· [15] Interdigital
· Proposal 2: Support UE specific signaling as baseline, and additionally group common signaling, for indicating the activation/deactivation of a cell DTX/DRX configuration.
· Proposal 3: DCI is used for group common signaling for indicating the activation/deactivation of a cell DTX/DRX configuration 
· Proposal 4: MAC CE is used for UE-specific signaling for indicating the activation/deactivation of a cell DTX/DRX configuration
· [16] Intel
· Proposal 1:  A separate cell DTX/DRX configuration/pattern, including at least {periodicity, start slot/offset, on duration}, is provided to the UE via UE specific RRC signaling. 
· UE would switch to this configuration upon activation of the cell DTX/DRX mode.
· The cell DTX/DRX configuration becomes effective after an application delay.
· Proposal 3: Consider DCI based indication to activate a cell DTX/DRX pattern.
· Deactivation can be based on DCI indication or expiry of validity duration
· Proposal 4: Consider support of multiple configurations of cell DTX/DRX pattern.
· [17] CMCC
· Proposal 6: Dynamic indication of cell DTX/DRX is supported.
· [18] ETRI
· Proposal 1: For cell DTX operation, support dynamic activation indication based on a group-common DCI. The activation DCI
· Indicates whether or not to wake-up at the next occurrence of DTX on-duration
· Is monitored outside DTX active time (before on-duration)
· Proposal 2: For cell DTX operation, support dynamic deactivation indication based on a group-common DCI. The deactivation DCI
· Indicates whether or not to go-to-sleep at the next occurrence of DTX off-duration
· Is monitored within DTX active time (before off-duration)
· Proposal 3: Further study the following aspects for dynamic activation and deactivation of cell DTX/DRX.
· Whether a new DCI format needs to be introduced (against reusing DCI format 2_6).
· Whether/how to support L1-based activation/deactivation for cell DRX.
· Total number of DCI formats for indicating cell DTX activation and deactivation, and potentially cell DRX activation and deactivation.
· [19] LG Electronics
· Proposal #1: To align DRX active time for different UEs in the cell, the DRX parameters (e.g., start offsets, DRX cycle and length of ON duration) and its application time (during which indicated DRX parameters are applied) can be jointly indicated by L1/L2 signaling (e.g., group-common DCI or MAC-CE).
· [22] Samsung
· Proposal 4: For joint operation of cell DTX and DRX, a set of higher layer parameters applies to both cell DTX and DRX
· The set of parameters at least includes periodicity, start slot/offset, on duration.
· Proposal 5: Support one or multiple configurations for cell DTX/DRX provided by a higher layer signaling and a fast cell DTX/DRX activation/deactivation mechanism via L1/L2 signaling.
· Proposal 6: Support MAC CE based activation/deactivation and parameter update of configurations for cell DTX/DRX.
· Proposal 7: Support a cell/group common or UE-specific DCI format to activate/deactivate/modify the configured cell DTX/DRX, the following options or the combinations of the options can be considered.
· Option 1: Dynamically indicates whether the onDuration timer is started for one or more cell DTX/DRX cycles 
· Option 2: Dynamically indicates which cell DTX/DRX configuration is activated if multiple cell DTX/DRX configurations are provided.
· Option 3: Dynamically indicates whether a next period is active or non-active.
· Option 4: Dynamically indicates parameter update for the set of configuration of cell DTX/DRX. 
· FFS: Dynamically indicates the cell DTX/DRX timers.
· FFS: Implicit indication of cell DTX/DRX.
· [23] Transsion Holdings
· Proposal 3: Group common dynamic L1/L2 signaling can be used to notify the UE of the cell DTX/DRX configuration.
· [24] ITRI
· Proposal: Considering enhancements on cell DTX/DRX mechanism, the following issues can be discussed:
· UE behaviour and gNB behaviour can be aligned.
· L1 signaling for indicating the behaviour can be supported.
· L1 signaling for indicating the behaviour can be a cell-specific and/or group-UE specific signaling.
· [27] NTT Docomo
· Proposal 2: Configuration and activation/deactivation mechanisms of Cell DTX/DRX should be discussed.
· [28] Ericsson
· Proposal 1: Support UE-specific configuration of cell DTX/DRX. 
· Proposal 5: Support at least a cell DTX/DRX mechanism that does not require explicit L1/L2 signalling for activation/deactivation.
· [29] Mediatek
· Proposal 3: RAN1 to discuss the feasibility of L1 indication by paging DCI and PEI and the related SI configuration to trigger cell-wise alignment of cell DTX/DRX and UEs’ DRX offset values. If feasible and agreed, RAN1 to further send LS to RAN2 for deciding whether/how to include the L1 indication design.
· [30] CEWiT, IITM, IITK, Reliance Jio
· Proposal 1: Multiple Cell DTX/DRX configurations are supported.



Summary of Issues
There are various aspects to signaling for cell DTX/DRX identified by companies in the contributions. The signaling issues seem to be mainly focused on (1) whether to support no explicit, UE, and/or cell specific signaling, and (2) whether to support signaling support in L1, L2 MAC CE, and/or L2 RRC (if signaling is needed).

[CLOSED] 1st Round Discussions
Suggest further discussions on (1) whether to support no explicit, UE, and/or cell specific signaling, and (2) whether to support signaling support in L1, L2 MAC CE, and/or L2 RRC (if signaling is needed)
Company Comments (A)
Moderator asks companies to provide inputs on whether to support one or more of the following to indicate cell DTX/DRX functionality or associated behavior to RAN1 specification:
· Option 1) no explicit signaling
· Option 2) UE-specific signaling
· Option 3) Cell-specific signaling
Companies should also provide rational for supporting specific option(s).
	Company
	Support Option(s)
	Comments

	Xiaomi
	？
	We are not quite sure what Option 1 means. Does the whole proposal is talking about how semi-staic cell DTX/DRX configuration is supported? If no explicit signalling, how semi-staic cell DTX/DRX configuration would be configured?

	CEWiT
	Option 3 first preference


Option 2 as second preference
	the Cell-specific signaling will reduce the signalling overheadand power consumption in DL by avoiding the need for multiple signalling transmissions. This can be common for a group of users.

We are ok for option 2 also but its should in specific to a group of users instead of individual signalling for each user to reduce overhead and power consumption in DL

	CMCC
	Option 2, Option 3
	The cell DTX/DRX can be configured by RRC signaling. While the activation of cell DTX/DRX is realized by the options.
UE group common signaling and UE specific signaling can be considered.
Cell specific signaling such as PDCCH scrambled with a common RNTI can also be considered.

	Spreadtrum
	
	Whether L1 signaling has additional gain should be studied.

	InterDigital
	Options 2 and 3
	Both UE-specific signaling and group-common signaling can be considered due to benefits of reliability and low overhead. 

	Panasonic
	Option 2/3
	We are okay to study option 2 and 3, considering different possibilities of operating cell DTX/DRX and possible interaction with UE C-DRX.

	DOCOMO
	Option 2
	To avoid legacy UE impact, UE-specific or group common based signaling (if L1 signaling is supported) should be considered.

	Apple
	Option 2
	In order not to touch the behavior of IDEL/INACTIVE UEs, UE-specific signaling is preferred. Signaling is UE-specific but the pattern can be cell-specific. 

	- 
	Option 2 and 3
	

	Transsion
	Option 3 and 2
	To better adapt to the NES power mode, dynamic cell-specific signaling should be supported.

	OPPO
	Option 3 and 2
	

	Intel
	Option 3
	Since cell DTX/DRX pattern needs to be known to UEs camped in the cell, it makes sense to notify the UEs in a group-common manner which will be more efficient. We suggest to clarify what “no explicit signaling” implies, some example would be great.


	ZTE, Sanechips
	
	RRC configuration provides candidate cell DTX/DRX patterns and L1 signaling can adapt the configuration more flexibly.
For L1 signaling, UE group common signaling can be considered. For other cell specific L1 signaling, it should be noted these signaling may be not mandatory to be always monitored for RRC connected UEs.

	Fujitsu
	Option 3 and option 2
	Both UE-specific signaling and group-common signaling can be considered. The latter one has the benefit of low signaling overhead.

	ITRI
	At least Option 3
	For network energy saving in time domain, at least Option 3 can be supported to indicate cell DTX/DRX functionality

	ETRI
	At least Option 3
	Cell-specific or UE group-common signaling (Option 3) can be considered as baseline, and benefit of Option 2 can be further considered.

	Huawei, HiSilicon
	Option 3, and 
Option 4: group-common signaling
	For option 1, as the load of BS is varied, and the configuration of cell DTX/DRX needs to be adjusted accordingly. In this case, RRC-level signaling is obviously not flexible enough.
For option 2, UE-specific signaling indeed has good flexibility. However, if only UE-specific signaling is supported, the overhead is relatively large. 
Thus, for option 3 and 4, group-common and cell-specific signaling should be support to reduce the overhead.

	NEC
	Option 3 and 2
	Cell-specific signaling for DTX/DRX configuration can reduce signalling overhead. UE group common signalling can also be useful to save signalling overhead. UE specific signalling may be useful in certain cases depending on how interaction between cell DTX/DRX and UE C-DRX is defined.

	Fraunhofer
	Option 3 for activation/de-activation
Option 2 for configuration
	During study phase it was already pointed out that it is possible to align C-DRX cycles one by one via RRC to save some energy. However, that is very slow and involves a lot of signaling.  
Dynamic Cell-specific signaling for activation / de-activation is about the most clear enhancement that can be done on top of that. 
But the general configuration may need to be UE specific, as different UEs have different requirements.

	Samsung
	Option 2 and 3 
	RAN2 already agreed to consider UE-specific/cell-specific L1/L2 signalling, Option 1 should be excluded based on the following agreements.  
In a separate note, this question seems falling into RAN2 scope as it’s already being discussed by RAN2 as indicated by below agreements. Still it may be beneficial to provide RAN1’s preference to RAN2 though. 
1 	Clarify previous agreement to: periodic cell DTX/DRX pattern is configured by UE-specific RRC.   Periodic cell DTX/DRX can be activated/deactivated by L1/L2 signalling and UE-specific RRC signaling.
2 	Capture in TR 38.864 that both UE specific and common L1/L2 signalling can be considered for at least activating/deactivating the cell DTX/DRX pattern, per the agreement in 119b-e.


	vivo
	
	The intention of the indication needs to be clarified. 

	China Telecom
	Option 2 and 3.
	We think both the option 2 and option 3 can be beneficial in different scenarios. And at least the option 2 should be adopted.

	Qualcomm1
	
	Should not this discussion belong to RAN2?

	LG Electronics
	Option 2 and 3
	Both UE-specific signaling and group-common signaling can be considered to reduce the signaling overhead.



Company Comments (B)
Moderator asks companies to provide inputs on whether to support one or more of the following to indicate cell DTX/DRX functionality or associated behavior to RAN1 specification assuming signaling is needed:
· L1 signaling (e.g. DCI)
· MAC CE
· RRC
· other
If signaling is not needed, companies should clarify the reasons.
	Company
	Signaling Method(s)
	Comments

	Xiaomi
	L1 signaling (e.g. DCI)
	From our opinion, dynamic indicating cell DTX/DRX duration(just like PDCCH skipping) by L1 signaling would be much more flexible than semi-staic cell DTX/DRX configuration by higher layer ccommoda.

	CEWiT
	L1 signaling (e.g. DCI) as first preference
	the cell DTX/DRX may be adapted based on dynamic network conditions and hence the ccommoda should be dynamic using L1 signaling to ccommodate indications for all dynamic updates. 

	CMCC
	L1
	L1 signaling can adapt the configuration more flexibly.

	Spreadtrum
	
	Only L1 signaling is RAN1 scope. Whether L1 signaling has additional gain should be studied.

	InterDigital
	L1 signaling and MAC CE
	L1 signaling (e.g. DCI) is ok for group common signaling. However,  to ensure reliability and avoid issues due to DCI mis-detection, MAC CE for UE-specific signaling can be considered

	Panasonic
	RRC + L1 or RRC + MAC CE
	In our view, RRC configuration is anyway needed. We agree interdigital that MAC CE is beneficial for reliability.

	DOCOMO
	At least RRC
	RRC should be baseline to avoid misunderstanding between UE and gNB of Cell DTX/DRX application. However, if necessity of fast and flexible indication of Cell DTX/DRX is identified, L1 signaling should also be considered.

	Apple
	At least RRC
	At least support RRC configuration for cell DTX/DRX patterns. MAC CE or L1 could be further considered if there is benefit identified.

	Futurewei
	At least L1 and existing RRC should be supported. 
	This is also aligned with RAN2 discussions and current agreement status on this.

	Transsion 
	L1 signaling and RRC

	As RAN2 agreement, at least RRC configuration should be supported.
To better adapt to the NES power mode, common L1 signaling should also be supported.

	OPPO
	L1 signaling and RRC
	

	Intel
	RRC + L1
	RRC to configure. L1 to activate/deactivate and/or indicate which cell DTX/DRX pattern or mode to be assumed

	Nokia/Nsb
	At least, RRC+DCI
	For the current stage, we are open for other signaling methods as well. 
We have to make it a bit more specific in order to decide what exactly signaling to be utilized.

	ZTE, Sanechips
	At least L1 and existing RRC should be supported
	RRC configuration provides candidate cell DTX/DRX patterns and L1 signaling can adapt the configuration more flexibly.


	Fujitsu
	RRC + L1 signaling (e.g., DCI) / MAC CE
	At least RRC configuration is require. Both L1 and L2 signaling can be considered for flexible indication. 

	ITRI
	At least L1 signaling
	For network energy saving in time domain, at least L1 signaling can be supported to indicate cell DTX/DRX functionality

	ETRI
	At least L1 signaling and RRC
	MAC CE may be up to RAN2

	Huawei, HiSilicon
	L1 signaling (and maybe L2) (e.g. DCI) as first preference
	As the load of gNB is varied, and the configuration of cell DTX/DRX needs to be adjusted accordingly. In this case, RRC-level signaling is obviously not flexible enough. Thus, a L1 (and maybe L2) signaling should be supported.

	NEC
	At least RRC, L1 or MAC
	At least RRC configuration should be supported. MAC CE is beneficial for reliability, L1 signalling can be useful for dynamic adaptation and group common signalling

	Fraunhofer
	L1 (DCI) signaling for activation de-activation 
RRC for general configuration
FFS L2 MAC CE
	L1 signaling is probably the best choice for swiftly activation de-activation. 
The different configurations need to be upfront prepared via RRC.
However, MAC CE may play a role e.g. in reducing the DCI overhead or need for frequent RRC re-configuration.

	Samsung
	L1/L2 signalling.
	MAC CE and RRC can be included in MAC spec.
From the below RAN2 agreements, RAN1 needs to assume L1/L2 signaling for defining associated UE behaviors in RAN1 spec unless otherwise informed by RAN2.
1 	Clarify previous agreement to: periodic cell DTX/DRX pattern is configured by UE-specific RRC.   Periodic cell DTX/DRX can be activated/deactivated by L1/L2 signalling and UE-specific RRC signaling.
2 	Capture in TR 38.864 that both UE specific and common L1/L2 signalling can be considered for at least activating/deactivating the cell DTX/DRX pattern, per the agreement in 119b-e.



	vivo
	
	The intention of the indication needs to be clarified. 

	China Telecom
	L1 signaling 
	The L1 signaling should be considered for the effectivity and flexibility for cell DTX/DRX. However, at least the RRC should be supported to configurate the cell DTX/DRX.

	Qualcomm1
	
	Assume this discussion is to switch between UE behavior with cell DTX/DRX (e.g., when load is low) and UE behavior without cell DTX/DRX (e.g., when load is not low).
Then RAN1 can discuss L1/L2 signalling and timeline for the switch.

	LG Electronics
	At least RRC configuration and L1/L2 signaling (e.g., (group-common DCI and MAC-CE)
	At least the RRC configuration should be supported and combination of RRC and L1/L2 signaling for activation/deactivation can be considered.




== Summary of 1st Round Discussions ==
To clarify “option 1 no explicit signaling” for cell DTX/DRX, from the Ericsson proposal 5 “Support at least a cell DTX/DRX mechanism that does not require explicit L1/L2 signalling for activation/deactivation.” The description might have been poorly formulated.

As Samsung pointed out, whether cell DTX/DRX signals needs to be UE-specific or cell-specific might be in RAN2 domain. Moderator’s original intent is initiate discussion to get feedback on any RAN1 aspects that needs to be considered for cell DTX/DRX to be considered for UE-specific and cell-specific signaling. Similarly for L1, MAC CE, and RRC signaling discussion, the intent was to get feedback on information RAN1 aspects that need to be considered for these options. For the L1 based signaling, motivation and reasons for support, as if RAN1 agrees on support of L1 signaling, then RAN1 would need to inform RAN2 of RAN1 decision. The formulation of the original discussion might not have been great. Moderator apologizes for this.

The following is just summary of company inputs. However, moderator thinks the summary should be used to conclude a signaling method and they should just be used a information for companies.

· Option 2) UE-specific signaling
· CMCC, Interdigital, Panasonic, Docomo, Apple, Futurewei, Transsion, Fujitsu, Fraunhofer, Samsung, LGE
· Option 3) Cell-specific signaling
· CEWiT, CMCC, Interdigital, Panasonic, Futurewei, Transsion, Intel, Fujitsu , ITRI, ETRI, Huawei/HiSilicon, Fraunhofer, Samsung, LGE
· Option 4) Group-common
· Huawei/HiSilicon

· L1 signaling (e.g. DCI)
· Xiaomi, CEWiT, CMCC, Interdigital, Panasonic, Futurewei, Transsion, OPPO, Nokia/NSB, ZTE/Sanechips, Fujitsu, ITRI, ETRI, Huawei/HiSilicon, NEC, Fraunhofer, China Telecom, LGE
· MAC CE, 
· Interdigital, Panasonic, NEC
· RRC
· Panasonic, Docomo, Apple, Futurewei, Transsion, OPPO, Nokia/NSB, ZTE/Sanechips, Fujitsu, ETRI, LGE


[CLOSED] 2nd Round Discussions
Moderator suggests continuing further discussion based on the following proposal (#3-1). As for whether some of these discussion belong in RAN2. RAN1 has always provided information to RAN2 on any information signaling that needs to be introduced to support L1 functionality. Therefore, assuming the signaling is for support an physical layer functionality, moderator assumes RAN1 will need to discuss, agree, and convey the information to RAN2.

Proposal #3-1

RAN1 further consider the following signaling aspects for cell DTX/DRX
· (if supported) L1 signaling mechanics (e.g. DCI format, monitoring configuration, etc) and signaled information/contents required to support physical layer functionality of cell DTX/DRX
· Any L2 signaling (RRC or MAC CE) required to support physical layer functionality of cell DTX/DRX
· It is assumed RAN1 will provide information to RAN2 on signaling required for physical layer functionality aspects of cell DTX/DRX.
· Whether the signaling required for physical layer functionality aspects of cell DTX/DRX should be UE-specific, UE group specific, or cell specific.

Company Comments
Moderator asks companies to provide comments on Proposal #3-1 and continue further discussion on signaling required for physical layer functionality aspects of cell DTX/DRX. Please focus on signaling aspect for the physical layer functionality, and not on the general aspect for cell DTX/DRX.
	Company
	Comments

	ITRI
	1. We agreed to support L1 signaling for cell DTX/DRX.
2. Since L2 signaling for cell DTX/DRX may work together with L1 signaling, L2 signaling for cell DTX/DRX may also to be considered.
3. We suggest that L1 signaling for cell DTX/DRX should be group-UE specific or cell specific due to high control overhead leading by UE-specific signaling.




== Summary of 2nd Round Discussions ==
Given the time left for discussion for RAN1 #112, moderator suggests to close the discussion for this meeting and continue discussion in the next RAN1 meeting.


2.4 Interaction of Cell DTX/DRX with UE DRX
· [1] Futurewei
· Observation 1: Alignment of the UE DTX with cell DRX can be handled through gNB implementations as part of scheduled UL transmissions that is controlled by the gNB.
· [2] Huawei
· Observation 1: The framework of UE C-DRX includes basic periodic active/inactive pattern and timer-based mechanism to extend the active pattern.
· Observation 2: UE C-DRX applies to a group of serving cells for the UE.
· Observation 3: UE C-DRX is mainly applied to dynamic scheduled data transmission, including scheduling information, data traffic and related reference signal.
· Proposal 5：Further discuss the interaction between UE C-DRX and cell DTX.
· [5] OPPO
· Proposal 5: The alignment of cell DTX/DRX and UE C-DRX cycles or the alignment of UE C-DRX cycles for different UE can be left to gNB implementation.
· Proposal 6: gNB and UE behaviors should be defined when both cell DTX/DRX and UE C-DRX cycles are configured.
· [6] Panasonic
· Proposal 2: For better network energy saving gain, the cell DTX/DRX patterns/parameters can be considered to be aligned with I-DRX.
· Observation 1: When UE DRX is configured, strict alignment of all UE DRX configurations and cell DTX/DRX may potentially lead to resource congestion.
· Proposal 5: Interaction of Cell DTX/DRX and UE C-DRX needs to be clarified, if both are supported and configured.
· [7] ZTE
· Observation 3: The alignment of cell DTX on duration and UE CDRX on duration can ensure data scheduling with lower latency and provide a longer cell DTX off duration.
· Proposal 5: At least the UE CDRX start offset is proposed to be indicated by L1 signaling to adapt to the dynamic indication of cell DTX/DRX pattern.
· [10] Xiaomi
· Proposal 5: The interaction between cell DTX and UE C-DRX should be considered.
· [11] CATT
· Proposal 1: The cell DTX/DRX parameters could be configured to ensure the alignment between the cell DTX/DRX and UE C-DRX, i.e. the cell DTX-ON duration should completely capture the DRX-ON of UEs and at least cover the reception window of DCI format 2_6 in order not to affect the legacy Ues.
· Proposal 2: If the cell DTX/DRX is applied, the UE behaviors should be specified when the cell DTX-ON ends earlier than the UE DRX-ON extended by any of drx-InactivityTimer, drx-RetransmissionTimerDL or drx-RetransmissionTimerUL.
· [12] China Telecom
· Proposal 3:  To avoid the conflict and reduce the specs impact, the priority of UE DTX/DRX should be higher than that of cell DTX/DRX.
· [13] Fujitsu
· Proposal 3. For periodic cell DTX, the cell DTX on-duration covers the UE c-DRX on-durations of Ues to align cell DTX with UE c-DRX.
· Proposal 4. If aperiodic cell DTX is supported, indication of cell DTX should be considered to trigger Ues to terminate their on-going c-DRX on-durations.
· [17] CMCC
· Proposal 7: Alignment of cell DTX/DRX and UE DRX can be triggered dynamically.
· Proposal 8: Activation of cell DTX/DRX and alignment of cell DTX/DRX and UE DRX can share the same indication.
· [19] LG Electronics
· Proposal #3: If Cell DTX/DRX mechanism is introduced, discuss UE behaviour when both Cell DTX/DRX and UE C-DRX are configured simultaneously.
· [22] Samsung
· Proposal 13: Support cell specific or UE-group specific indication on UE’s DRX cycle to align multiple UE’s ON durations.
· [23] Transsion Holdings
· Proposal 5: How to align the DRX cycles or offsets for different Ues needs to be further studied.
· Proposal 6: Align UE DRX with cell DTX and DRX between multiple Ues should be studied.
· [27] NTT Docomo
· Proposal 3: Alignment between Cell DTX and UE DRX should be discussed in accordance with the UE behavior during Cell DTX inactive periods.
· [29] Mediatek
· Observation 1: Cell-wise alignment of cell DTX/DRX and UE DRX in RRC CONNECTED mode should be supported to avoid interruption to BS sleep and ineffective network energy saving gain.
· Observation 2: Per-UE reconfiguration of DRX parameter(s) should be avoided due to the signaling overhead and the corresponding BS energy overhead.
· Observation 3: The values of each UE’s DRX cycle and timers should be kept for complying with the QoS requirement for each UE’s service.
· Proposal 2: Cell-wise alignment of cell DTX/DRX and Ues’ DRX offset values should be supported.


Summary of Issues
Some companies commented that UE DRX alignment to work with cell DTX/DRX can be handled through gNB implementation. Some companies commented that some interaction to align the active times for UE DRX might be required.

[CLOSED] 1st Round Discussions
Moderator suggest further on whether UE DRX requires specification changes/enhancements, and if specification enhancements are needed what are the enhancements/changes required from RAN1 specification perspective.

Company Comments
Moderator asks companies to provide comments on whether UE DRX enhancements in the RAN1 specification to handle the interaction between cell DTX/DRX and UE DRX are needed, and if so the motivation and further details of the enhancements.
	Company
	Specification changes/enhancements needed for cell DTX/DRX interaction with UE DRX? (Yes/No)
	Comments

	Xiaomi
	Yes
	The UE behaviour for different combinations of cell DTX/DRX state and UE C-DRX state should be defined.

	CEWiT
	Yes
	The UE should adapt the operations in UR-DRX on cycle when overlapped with Cell DTX/DRX off period. Thus the behavior for adapting the operations should be defined.

	CMCC
	Yes
	To make full use of resource, the start offset of UE DRX are usually distributed in time. Then when cell DTX/DRX are configured, active time of some Ues will falls out of active time of gNB, then such Ues will have no chance to be scheduled, unless a longer on duration timer of cell DTX/DRX is configured, then the power saving gain of cell DTX/DRX will be limited. RRC reconfiguration of UE DRX to align with cell DTX/DRX can not flexibly adapt to varying UE traffic. And the RRC reconfiguration overhead will also be large.
If dynamic alignment of UE DRX is supported with activation of cell DTX/DRX, the power gain and UE experience will be improved.
 

	Panasonic
	Yes
	

	DOCOMO
	Maybe Yes depending on UE behavior during Cell DTX/DRX inactive periods
	In our view, it depends on the UE behavior during Cell DTX/DRX inactive periods. For example, if dynamic channels/signals are expected to be transmitted/received during the inactive periods, alignment is not needed as gNB could do it by implementation. On the other hand, if some of dynamic channels/signals are also expected to be impacted by Cell DTX/DRX, such an alignment would be beneficial. Therefore, we think this issue should be discussed after the UE behavior during Cell DTX/DRX inactive periods is clarified.


	Apple 
	Depending on the cell DTX/DRX definition and corresponding alignments 
	UE behaviors under different cases of how cell DTX/DRX and UE CDRX are aligned may be different 

	Futurewei
	Should be based on RAN2 decision
	The default would that this interaction can be managed through network implementation since UE DRX is entirely configured and controlled by the network.

	Transsion
	YES
	

	OPPO
	Yes
	

	Intel
	Yes
	Depends on how UE C-DRX procedure changes when cell DTX/DRX pattern is activated. However, RAN2 can provide guidance in this regard.

	Nokia/Nsb
	Depends
	Perhaps it is a bit too early to tell on whether and what RAN1 specification impact is there 

	ZTE, Sanechips
	Yes
	In our opinion, at least UE behaviors during a time duration that cell DTX/DRX non-active time overlapped with UE CDRX active time are required to be discussed.

	Fujitsu
	Depending on the definition of UE behavior during cell DTX 
	We share the same view as DOCOMO that it can be discussed after clarification of the UE behavior during cell DTX/DRX inactive time.

	ITRI
	YES
	For network energy saving in time domain, UE DRX enhancements should be supported for handling the interaction between cell DTX/DRX and UE DRX.

	ETRI
	Yes
	At least UE transmission/reception behaviors and timer-related operation during overlapping time period between cell DTX/DRX active/non-active time and UE C-DRX active/non-active time need to be clarified.

	Huawei, HiSilicon
	yes
	In our view, collisions may occur at certain occasions when UE C-DRX is in active time and cell DTX/DRX is in inactive time or vice versa, therefore the UE behaviours should also be aligned in consideration of both two mechanisms being configured. Thus, the interaction of two mechanisms needs to be further considered, e.g. coexistence, and potential conflict between UE C-DRX and cell DTX.

	NEC
	Probably, yes
	It depends on UE behavior during cell non-active period and the expected impact on UL/DL signals/channels.

	Fraunhofer
	Depends
	The answer here would depend on RAN2 details, so it is better to wait their progress. 

	Samsung
	yes
	Instead of discussing on whether there is RAN1 spec impact, we should first discuss whether/how this issue should be resolved.

	vivo
	Depends
	If it is agreed to support the case that both UE C-DRX and cell DTX/DRX are configured and active at the same time.

	China Telecom
	Yes
	Otherwise there may be scenarios that both UE and Cell will be inactive until there is a new active UE exists in the cell.

	Qualcomm1
	Yes
	We think cell DTX/DRX can be achieved by enhancing UE behaviors during DRX inactive time.  

	LG Electronics
	Yes
	To align DRX active time for different UEs in the cell, the DRX parameters (e.g., start offsets, DRX cycle and length of ON duration) and its application time (during which indicated DRX parameters are applied) can be jointly indicated by L1/L2 signaling (e.g., group-common DCI or MAC-CE). Moreover, it is needed to discuss UE behaviour when both Cell DTX/DRX and UE C-DRX are configured simultaneously.




== Summary of 1st Round Discussions ==

Several companies (Xiaomi, CEWiT, CMCC, Panasonic, Transsion, OPPO, Intel, ZTE/Sanechips, ITRI, ETRI, Huawei/HiSicilon, NEC, Samsung, China Telecom, Qualcomm, LGE) commented that there will like be some asepcts in the RAN1 specification that need to be considered for handling of UE C-DRX operation and cell DTX/DRX operation. Some companies (Fruanhofer, vivo, Fujitsu, Apple, Docomo, Nokia) commented the actual impact will depends on the exact mechanics of cell DTX/DRX and signal/channels that will be omitted during the inactive periods of cell DTX/DRX. It was also commented that some of this information may need to be clarified by RAN2.

Proposal #4-1
· RAN1 to further consider physical layer aspects (if any) for handling of UE C-DRX operation overlapping with cell DTX/DRX operation.


[CLOSED] 2nd Round Discussions
Moderator suggest to continue further discussion on the handling of UE C-DRX operation overlapping with cell DTX/DRX operation. Also provide any comments on Proposal #4-1. 
Please note, there may not be much value to get agreement on listing aspects to further consider. Moderator aspects to collect further inputs from companies and potentially have some summary of issues that can be captured at least in the moderator summary for next meeting discussion.
One aspect to think about is whether RAN1 should send an LS to RAN2 asking to clarify some aspects of UE C-DRX and cell DTX/DRX. If so, moderator asks companies to provide comments on what RAN1 should ask in the LS (if this needs to be sent).
	Company
	Comments

	ITRI
	Yes, we agree to further discuss UE behavior while cell DTX/DRX is operated.  The following two cases may be considered:
-	Case 1: UE is not operated in C-DRX
-	Case 2: UE is operated in C-DRX




== Summary of 2nd Round Discussions ==
Given the time left for discussion for RAN1 #112, moderator suggests to close the discussion for this meeting and continue discussion in the next RAN1 meeting.


2.5 Other Aspects
· [3] Nokia
· Proposal 4: Enhancement on cell DTX/DRX mechanism can be jointly considered with adaptation of spatial and power domain techniques.
· [22] Samsung
· Proposal 12: Support joint operation of cell DTX/DRX and NES spatial/power domain techniques.
· [23] Transsion Holdings
· Proposal 2: Whether cell DTX/DRX is a combined technical feature or a separate technical feature needs to be discussed.


Summary of Issues
Few companies suggested that enhancements for cell DTX/DRX mechanism can be jointly considered with adaptation of spatial and power domain techniques. Further clarification and discussion on what would be the specification common framework that would support both spatial/power adaptation and cell DTX/DRX will look like is likely needed

[CLOSED] 1st Round Discussions
Moderator suggest to discuss further on be the specification common framework (from RAN1 perspective) that would support both spatial/power adaptation and cell DTX/DRX will look like is likely needed.

Company Comments
Moderator asks companies to provide inputs on details of the feature framework (from RAN1 specification perspective) that would support both cell DTX/DRX and spatial/power domain adaptation to improve network energy saving.
	Company
	Comments

	CEWiT
	We think both should be handled separately at  least at this point. The adaptations for spatial and power domain may not be applicable for SSB transmission in off period of cell DTX/DRX. 

	Apple 
	Could check later whether there is additional benefits or need when  enhancements for the two objectives are clear respectively.

	Nokia/Nsb
	It should be considered jointly at a given point. If companies feel it is not the right moment for right now, it is important to have this joint operation in mind.

	Samsung
	Basically, there are two different ways to support both cell DTX/DRX and spatial/power domain adaptation: 
1. Joint indication. For joint indication, cell DTX/DRX and spatial/power parameters are indicated with same signaling with potential combinations between parameters. This way can save signaling overhead.
2. Separate indication. For separate indication, cell DTX/DRX and spatial/power parameters are indicated independently. This way is more flexible. In particular, implicit determination of cell DTX/DRX time can be considered. For example, if UE receives spatial/power parameters indication with corresponding applicable time domain resource, the time domain resource can be regarded as cell DTX active time.
In our view, it is preferred to consider the above two ways in the design of spatial/power adaptation and cell DTX/DRX.




== Summary of 1st Round Discussions ==
From the comments, further discussion on whether cell DTX/DRX and spatial/power adaptation can be implemented in the same feature framework is needed. Moderator suggests continuing discussion. However, moderator thinks it might be difficult to get further progress on this aspect.

Proposal #5-1
· Further study specification common framework (from RAN1 perspective) that would support both spatial/power adaptation and cell DTX/DRX.


[CLOSED] 2nd Round Discussions
Moderator suggest to discuss further based on Proposal #5-1. Moderator assumes the proposal does not need to be agreed and expects the proposal to be used as basis for further discussion.
	Company
	Comments

	
	




== Summary of 2nd Round Discussions ==
Given the time left for discussion for RAN1 #112, moderator suggests to close the discussion for this meeting and continue discussion in the next RAN1 meeting.


2. Suggested Proposals for Agreement/Conclusion

Proposal #2-1E
At least the following candidate signals/channels for connected mode UEs, which the UE may be expected to not transmit or receive during non-active periods of cell DTX/DRX, are considered from RAN1 perspective for further discussion. The exact set of signals/channels that the UE may be expected to not transmit or receive is FFS.
· DL
· Periodic/Semi-persistent CSI-RS
· PRS
· PDCCH scrambled with UE specific RNTI
· PDCCH in Type-3 CSS
· SPS-PDSCH
· DG-PDSCH
· UL
· SR
· PUCCH with HARQ feedback for SPS PDSCH
· PUCCH with HARQ feedback for dynamic PDSCH
· Periodic/Semi-persistent CSI report
· Periodic/Semi-persistent SRS
· CG-PUSCH
· DG-PUSCH


3. Agreements/Conclusions from RAN1 #112
Proposal #1-1B
· RAN1 continues discussion on the at least following physical layer related aspects of cell DTX/DRX aspects
· physical layer signals/channels and procedures expected to be impacted during non-active periods of cell DTX/DRX 
· consider impact to at least KPIs from the SI when physical layers/signals/channels are impacted by cell DTX/DRX
· Further discussions on other aspects are not precluded
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