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1 Introduction

CB: # NetworkES_Scenarios

- Cell switching on/off scheme can be enhanced by introducing additional multiple NES states?

- Beam level activation/deactivation?

- Cell DTX/DRX?

- Inter-RAN node signaling for on-demand reference signals?

- Increase autonomy for cell switch-on/off in the gNB-DU?

- Identify the issues and solutions to be discussed in RAN3

- Capture agreements and open issues

(HW - moderator)
Summary of offline disc R3-225935 rev in R3-225953
2 For the Chairman’s Notes

Propose the following:  

Proposal 1: Agree the pCR R3-226001 (revision of R3-225670) on cell DTX/DRX, and agree the LS out to RAN1 in R3-226002 (containing the pCR for merging). 
To be continued at the next meeting, taking into account of progress in RAN1/RAN2 (captured in the Chairman Notes): 
· Further work on cell DTX/DRX, if possible

· work on the pCR for the inter-node beam activation
· the increased autonomy in the DU for energy saving; measurement relaxation; paging enhancements; handover enhancement; RRC inactive enhancement; etc. 
3 Discussion (Final round)

Based on the discussion at the 2nd-round, the moderator has provided proposals in section 2 – For the Chairman notes. 
Question #: if you have any other comments, please provide here if any. 

	Company
	Comment

	
	

	
	


4 Discussion (Round 2)

The second-round discussion deadline is: Friday, Oct 14st, UTC 1300PM. 

The agreements made online are copied as follows, for reference.  

Cell DTX/DRX
· The inter-node exchange of the cell DTX/DRX (if defined by RAN1/RAN2) is considered necessary.  

Cell NES states

· WA: The inter-node exchange on the NES states or more granular cells status information if defined by RAN1/RAN2 is needed if the benefits are confirmed. The detailed NES state or more granular information is pending to other groups. 

Enhanced cell on/off

· RAN3 considers that inter-node beam activation is needed, i.e. to request a neighbouring NG-RAN node to switch on beam(s) which has been deactivated.   

Work on the Cell DTX/DRX pCR, to be reviewed at the second-round. 

4.1 pCR review

About the Cell DTX/DRX pCR, the moderator propose to take R3-225670 as baseline, taking contents in R3-225417 and R3-225565 into account. 

Now the draft pCR is in the second-round folder for review. 

Question #1: please provide your updates directly to the draft in the draft folder, or here if you think necessary. 

	Company
	Comment

	CATT
	Prefer to make it more general in current stage.

Maybe we could remove the statement how gNB use it and discuss this after Cell DTX/DRX is clearly defined in RAN1/RAN2.

	Qualcomm
	Comments provided in draft TP

	Ericsson
	Comments in file.

	Samsung
	Same comments as E/// mentioned in the file.

	Deutsche Telekom
	Minor correction performed in the file.

	
	


Moderator summary: 

The pCR on cell DTX/DRX could be agreed after considering the revisions/comments. 
For enhanced on/off, we agreed the inter-node beam activation as follows. 

Enhanced cell on/off

· RAN3 considers that inter-node beam activation is needed, i.e. to request a neighbouring NG-RAN node to switch on beam(s) which has been deactivated.   

The moderator intends to collect your views if this can be included in the pCR. The following provides some reference texts. 

	6.x.1
inter-node Beam activation 
This mechanism allows an NG-RAN node to request a neighbouring NG-RAN node to switch on SSB beams which have been deactivated, when the NG-RAN node decides to request the activation of the cell belonging to another NG-RAN node. The suggested/preferred beams can be determined based on OAM configuration, the UE beam measurement reports, or the proprietary information. This is beneficial for at least the overlaid scenario. For example, a capacity-layer cell switches off light-loaded SSB beams for energy saving, and the coverage-layer cell can request the re-activation of these beams in case that many UEs come into these SSB beam areas and the coverage-layer cell cannot provide sufficient capacity any more.


Question #2: your views to include the above inter-node beam activation in the pCR? 

	Company
	Comment

	Huawei
	OK. 

This can be considered as baseline, and this mechanism is considered on top of what we have for “CCO”. 

	CATT
	OK.Just small comment as below:

Propose to remove “when the NG-RAN node decides to request the activation of the cell belonging to another NG-RAN node.” Our understanding is that a NG-RAN node may request the neighbor cell to activation some deactivated beams when this neighbor cell is active.

	Qualcomm
	OK to have add this in pCR with the following rewording:

6.x.1
Inter-node Beam Activation 
This mechanism allows an NG-RAN node to request a neighbouring NG-RAN node to switch on certain SSB beams which have been deactivated
. The SSB beams to be deactivated can be determined based on OAM configuration or via NG-RAN node implementation e.g., by considering the SSB beam measurement reports from UE, SSB load etc. This is beneficial for at least the overlaid scenario, where a capacity-layer cell might switch off lightly-loaded SSB beams for energy saving purposes (e.g., via setting SSB Coverage State as 0). With this mechanism, the coverage-layer cell can request the re-activation of those SSB beams e.g., in case many UEs come into these SSB beam areas and the coverage-layer cell cannot provide sufficient capacity any more.

	Ericsson
	Prefer to include this at the next meeting. 

	Samsung
	OK in general.

Same understanding as CATT. Prefer to remove“when the NG-RAN node decides to request the activation of the cell belonging to another NG-RAN node.”

Also fine for the wording proposed by QC.

	Deutsche Telekom
	We are generally fine with adding some text in the pCR on beam activation, but we support this to be based on the changes proposed by QC. 

A comment to that: In the sentence “The SSB beams to be deactivated can …” we would assume that “deactivated” should be replace by “activated”.

	ZTE
	We can include this at next meeting.

	Nokia
	Can be further checked before next meeting.


Moderator summary: 

It seems several companies prefer to consider it at next meeting. The moderator proposes to take the updated texts suggested by companies as baseline, then further polish them at the next meeting. See the proposal in section 2. 
4.2 Increased autonomy for gNB-DU for NES

In this section, we only discuss cell on/off at the gNB-DU, or at the gNB-CU, instead of the NES states which seems already covered by 4.2 and the WA.  

The moderator summary at section 4.3 observes that several companies prefer to allow the gNB-CU to make final cell on/off decision, the same as legacy. 

So there are two options to be discussed. 

· Option 1: the gNB-CU makes final cell on/off decision, potentially with assistance information from the DU;

· Option 2: the gNB-DU decides cell on/off, as proposed in R3-225595

· The gNB-CU first indicates the information about the cells that the DU is allowed to switch off and on autonomously;

· The gNB-DU informs the gNB-CU the cell on/off NES results.

Question #3: Company views on the above two options, or other updates/comments, or any TP on increased autonomy for gNB-DU can be agreed at this meeting?

	Company
	Comment

	Huawei
	Option 1. 

We think that the CU as central control-plane entity and connecting with neighbour nodes, should decide the cell on/off. And for option2, it seems the only benefit is that DU can make decision itself? Then we think for option 1, a good gNB-CU implementation can also make good or even better decision. 

And we prefer not to agree TP at this meeting since option 1 is the legacy procedure. 

	CATT
	With new ES technique introduced in Rel-18,it may be more efficient to Let DU make the decision itself. However, since currently there is no clear conclusion reached in RAN1/RAN2 on the possible new ES solutions, we prefer to wait.

	Qualcomm
	Option 2. We should at least try to capture some agreements for this technique if there is no time for a TP.

On HW’s comment: “the only benefit is that DU can make decision itself” ( This is a big benefit and provides more flexibility to the gNB-DUs (e.g., imagine a IAB like topology where child DUs can switch off autonomously without waiting for the deactivation command to propagate from gNB-CU via the different intermediate nodes). Also, gNB-CU can indicate a list of cells which can be switched off autonomously during F1 Setup and gNB-DU is only allowed to switch within, thereby we are not taking away complete control from gNB-CU. This is in fact similar to distributed CCO discussion in split gNB architecture in Rel-17.

Also, this technique can be discussed in RAN3 without any involvement from RAN1/RAN2.



	Ericsson
	Option 1.

This also relates to the other discussions such as Cell DTRX, NES. 

For example, if the cell is on and off, and goes to different NES state, what is the case that gNB-DU need to deactivate the cell, on top of the legacy?

	Samsung
	Option1

It is better to keep the control responsibility of gNB CU, e.g. gNB CU sets the final decision of energy state. But the decision can be made based on preferred state from DU.

	Deutsche Telekom
	Option 1: 

At the moment we prefer this existing legacy procedure at least for the hard decision process for cell on/off. If this may be changed for some interim NES states where a more dynamic behaviour could be required probably then under the responsibility of the gNB-DU is dependent on further progress of RAN1/2.

	ZTE
	Option 1:

We prefer to let the gNB-CU control the cell on/off at current stage.

	Nokia
	Support option 2.

Option 1 is already supported by current standard. Concerning question from E/// "what is the case that gNB-DU need to deactivate the cell, on top of the legacy": The DU may have detailed information both relative to individual cell consumption as well as possible gains when a cell or a group of cells under its control are switched off. Reflecting this detailed knowledge via F1 signalling is probably not desirable in order to preserve implementation freedom in the DU. And with option 2, the CU still remains in control of which cells the DU can autonomously switch off (e.g. capacity cells). 

However the final solution might need to take into account also more detailed NES states. A possible proposal at this meeting could be:
RAN3 to further work on increased autonomy in the DU for energy saving, also taking into account progress in RAN1/RAN2 on interim NES states.

	BT
	Option 1 for cell on/off decision.
We are open to discuss further the gNB-DU changing NES state autonomously in certain scenarios but in our view requirement for gNB-DU autonomy depends on the definition and dynamic nature of the NES states.


Moderator summary: 

Majority companies support option 1 for cell on/off decision. Also there are some comments that the increased DU autonomy are related to the NES states which is being discussed in RAN1/RAN2. This can be further discussed at the next meeting. 
4.3 Miscellaneous aspects

1) Measurement Relaxation

· Ericsson R3-225565

· Proposal 3: RAN3 to discuss and agree that the measurement relaxation information exchange is beneficial for network energy saving..

The moderator lists the questions mentioned by companies at the first round:

· Is this better for RAN2 to first discuss? 

· Will the RRM relaxation for idle UE be considered for measurement relaxation information exchange? If only for connected UE to stop the reference signal broadcast, is there any issue for idle UE for neighbour/serving cell measurement? 

· Will the UE report the measurement relaxation each time (for connected or idle)?

2) RRC Inactive enhancement

· Ericsson R3-225565

· Proposal 6: RAN3 to discuss and agree that paging enhancements as one area for network energy saving.

· Proposal 7: It is discussed and agreed that gNB-DU is able to provide an area indication within the cell to gNB-CU, that can be later used to limit the area paged within the cell.

Majority companies agree this is not related to NES Rel18, and already discussed. It seems no support for this at this meeting. 

3) Paging enhancements

· Ericsson R3-225565

· Proposal 6: RAN3 to discuss and agree that paging enhancements as one area for network energy saving.

· Proposal 7: It is discussed and agreed that gNB-DU is able to provide an area indication within the cell to gNB-CU, that can be later used to limit the area paged within the cell.

The company questions at the first round include:

· Is this better for RAN2 to first discuss? 

· What the area indication to the CU is? Will CU make a predication of UE location? 
· Only stationary UEs are considered? How about other type of UEs?

4) Handover enhancement

· Ericsson R3-225565

Proposal 8: RAN3 to discuss to enhance handover with the possibility that the target NG-RAN node may accept the handover with a delay in order to achieve the better network energy saving scheme.
The company questions at the first round include:

· increase the HO failure probability?

· How is this “delay” determined? Is this related to NES state granularity?

· No need to have this solution since the source can choose the proper target cell, or request to switch the ES state.  

Question #4: Company views on the above issues, or any other comments?

	Company
	Comment

	Huawei
	It would be appreciated the proponent company provide more replies so that we can further comment. 

	Qualcomm
	Discuss this next meeting. Also waiting for the proponent can clarify.

	Ericsson
	Taking into account of the first round discussion below in Chapter 4.5

Measurement Relaxation

Consider for connected UEs is a good way forward. 

Related to the questions raised “if it is impact UE or related to RAN2”, the reply is that it is not. We can use the existing report when UE is performing measurement relaxation. There are some way already as commented, we would like to extend this to the neighbouring cells in the neighbouring node. This should be topic to be discussed further.

Paging enhancements

NES gain is acknowledged, particularly for the stationary UE.

For further clarification, the SSBs last used could be used as “the area” information.

This should be topic to be discussed further.

Handover enhancement

The increased Handover failure should not be an issue as the procedure is controlled. The use case related to the NES model, as commented early, when the cell in the target NG-RAN node needs time to be able to handle the incoming UE handed over.

This should be topic to be discussed further.
RRC Inactive enhancement

Our intention is indeed to clarify, with the calculation in our paper R3-225565, that to use RRC Inactive would provide network energy saving benefit.

R3-225565 is held generic. However, below is an example on the gains which follows from the model:

· Signalling in CN is reduced by 2/3P where P is the probability that the UE resumes in another gNB compared to where it resumed. For example, if the probability is 20% the overhead signalling from the transition to RRC Connected is reduced by 1-2/3*0.2 = 85%. By reducing the amount of signalling, less resources are needed in the core network which reduces the power consumption.

· The gain in signalling towards the core network can be utilized by the NG-RAN to release UEs to RRC Inactive faster than they can be released to RRC Idle. In the example in R3-225565 (e.g. Figure 2 in Annex X2) the probability for a UE to be in RRC Connected is reduced by 30%. Since an RRC Inactive UE is not visible to the DU (has no UE context) less resources are needed which reduces the energy consumption in the DU. When fewer UEs are in RRC Connected the DUs are more likely to enter DU energy saving states, e.g. as those proposed in this study or already available mechanisms such as cell switch off, boosting the gain of those.

	Samsung
	Due to the time limitation, suggest to discuss the feasibility of them in next meeting.

	Deutsche Telekom
	We also prefer to discuss this at the next meeting.

	Nokia
	Also our preference is to discuss this at next meeting.

	BT
	Agree with other companies to discuss further in next meeting.

	
	

	
	


Moderator summary: 

The above miscellaneous aspects can be continued at the next meeting. 
5 Discussion (Round 1)

The first-round discussion deadline is: Tuesday, Oct 11st, UTC 1000. 

Based on the contributions to this meeting, the moderator tends to list the mentioned proposals, and categorizes them into the related topics respectively, as follows.  

5.1 Cell DTX/DRX

· Qualcomm R3-224939

· Proposal 5: RAN3 should study network impacts e.g., inter-node coordination associated with BS DTX/DRX and whether backhaul signaling can support both the semi-static and dynamic BS DTX/DRX.

· Proposal 6: Semi-static BS DTX/DRX patterns can be exchanged with neighbor BSs before the BS Tx/Rx inactivity period so that neighbor BSs can schedule data to their cell-edge users and treat CSI-RS accordingly during the inactivity period

·  Proposal 7: Dynamic BS DTX/DRX patterns can be exchanged with neighbor BSs either before the BS Tx/Rx Inactivity period (provided that fast backhaul is available) or retroactively after the inactivity period is over

·  Proposal 8: During BS DTX/DRX coordination with the neighbor BSs, the network can indicate the following 

· A flag whether the BS DTX pattern is identical to the BS DRX pattern

· Whether the BS DTX/DRX pattern is periodic or dynamic

· Tx/Rx Inactivity duration (in case of fixed inactivity period)

· Starting slot for Tx/Rx inactivity (e.g., from slot #N)

· Ending slot for Tx/Rx inactivity (e.g., till slot #K)

· Ericsson R3-225565

· Proposal 2: RAN3 to discuss and agree that the cell DTRX information exchange is beneficial for network energy saving.

· Huawei R3-225670

· Proposal 3: RAN3 can study the exchange of cell DTX/ DRX information for inter-cell measurements, interference management, mobility optimization etc. The TP is provided in the Annex.  

· The exact cell DTX/DRX information could be activation/deactivation periodicity, duration, offset information, frequency band, PCI etc

· ZTE R3-225839

· Proposal 2: RAN3 can study the RAN impact of cell DTX/UE DRX adaptation solution.  

Moderator observation 

Four companies all support to study the Cell DTX/DRX for energy saving, and propose to exchange the inter-node Cell DTX/DRX, e.g., for NES coordination, inter-cell measurement, interference management, mobility, resource scheduling, DTX/DRX alignment/offset etc.  Two companies propose some Cell DTX/DRX details, e.g., the periodicity, (activation or inactivation) duration, offset information, DTX/DRX identical flag etc. One company further mentions the dynamic cell DTX/DRX pattern exchange. 

The moderator tends to provide the following proposals.  
Moderator proposals 

1) The inter-node exchange of the periodic/semi-static cell DTX/DRX is considered necessary, e.g., for DTX/DRX alignment/offset, interference management, mobility etc.  

2) RAN3 consider that the detailed periodic/semi-static cell DTX/DRX information may include periodicity, activity/inactivation duration, offset information etc. Note that the details may be dependent on other groups. 

3) FFS about the dynamic cell DTX/DRX, a flag indicating the BS DTX pattern identical to the BS DRX pattern.  

Question #1: Company views on the above proposals, or any updates/comments?

	Company
	Comment

	Huawei
	OK. 

	Nokia
	P1: we share moderator's understanding, but believe an agreement is possible only after conclusion in RAN1. We also believe that interference management and mobility my have different requirements than ES, e.g. for interference management DTX/DRX should not be done at the same time in neighbouring nodes, while for ES it is better to align so that also the UE can go to sleep.to sleep.  

P2: ok

P3: RAN1 feedback is required for both periodic/semi-static and dynamic cell DTX/DRX, so all will need to stay FFS in RAN3 for the time being.

	Qualcomm
	1) Slight rewording proposed: The inter-node exchange of the periodic/semi-static cell DTX/DRX (if defined by RAN1/RAN2) is considered necessary, e.g., for DTX/DRX alignment/offset, interference management, mobility etc.  

2) Not sure what is meant by “offset information”. In our view, periodic/semi-static cell DTX/DRX is simply a fixed ON-OFF cycle with a certain duty cycle percentage (e.g., 25% ON, 75% OFF). What does an offset mean here (slot offset?) and how does that help?

3) RAN1 is discussing dynamic cell DTX/DRX patterns as well, where a DCI can trigger a “variable” or “on-demand” DTX/DRX period (as shown below). The same benefits of exchanging periodic/semi-static DTX/DRX pattern also apply for dynamic DTX/DRX. This pattern can be exchanged proactively (before the sleep duration) or retroactively (post the sleep duration for future coordination). We propose to also discuss this as well and not have an FFS directly.
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	Deutsche Telekom
	We are generally fine with studying cell DTX/DRX for energy saving purposes. We are also ok with the proposal to start with simpler periodic/semi-static scheme before going into details for a dynamic scheme.

	CATT
	Agree with Nokia. We also agree to exchange BS DTX/DRX related information between neighbour NG-RAN node. However, BS DTX/DRX has not been clearly defined by RAN1/2. For example, Whether DTX/DRX applicable to common signals of the ES cell or not? What is the impact on RRM measurement between neighbour cells? etc. Therefore, it is proposed for RAN3 to agree detailed information after further progress of other groups.

	ZTE
	OK

	Samsung
	For 1), same view as Nokia, QC and CATT. DTX/DRX is in scope of RAN1/RAN2. RAN3 agreement should be done based on the conclusions of other WGs.

For 2), the details should be defined by RAN1/RAN2 firstly. So prefer to reword it as “RAN3 consider that the periodic/semi-static cell DTX/DRX information first. Note that the details is FFS and may be dependent on other groups.”

For 3), it is fine to study dynamic DTX/DRX in the future.

	BT
	We are okay with the moderator’s proposals, support of dynamic cell DTX/DRX could be based on RAN2 progress.

	Ericsson
	In general, we support. We should follow the RAN1 discussion when it comes to the details of Cell DRTX (periodic/semi/dynamic, etc.). The information exchanged should not hinder the node level self-adaptation.


Moderator summary: 

For P1, several companies commented that the DTX/DTX has not been clearly defined in RAN1/2. Then P1 is updated based on Qualcomm’s comments. 

For P2, based on the comments, it seems too early to define the parameters. Then P2 is updated based on Samsung’ s comment. 

For P3, this can be further studied with FFS, either at the next round or next meeting. 

Then the proposals are updated as follows. 

1) The inter-node exchange of the periodic/semi-static cell DTX/DRX (if defined by RAN1/RAN2) is considered necessary, e.g., for DTX/DRX alignment/offset, interference management, mobility etc.  

2) FFS about the exact periodic/semi-static cell DTX/DRX information dependent on other groups. 

3) FFS about the dynamic cell DTX/DRX exchange, a flag indicating the BS DTX pattern identical to the BS DRX pattern.  

5.2 Cell NES states 
 Qualcomm R3-225417
· Observation 1: RAN1 is evaluating different sleep modes (e.g., deep/micro/light sleep) and the switching methodologies between different sleep modes. It is TBD whether these sleep modes will be standardized or only used for evaluation purposes.

· Observation 2: Currently the NG-RAN nodes only have the knowledge whether a cell is activated or deactivated, which can be used for network energy savings by cell switch on or off as needed.

· Proposal 1: RAN3 should study whether it feasible to enable coordination of more granular cell states over Xn/F1 interface e.g., sleep modes (deep/micro/light sleep) or Network Energy Saving (NES) states, if defined by RAN1

·  Proposal 2: RAN3 should discuss the following principles as part of enhanced cell states for NES and capture in the TR:

· The node provide basic coverage can request an activated or deactivated capacity booster cell to switch to a certain NES state

· The capability booster cell can enter into a certain NES state to save energy autonomously and inform the node providing basic coverage

· The cell can configure thresholds of the cell load for triggering events associated with different NES state transition

· Huawei R3-225670
· Proposal 4: RAN3 can study to exchange the NES states related information. The NES states can be in terms of SSB/SIB periodicity, pattern, additional load indicator etc. The details can be left for further study. See the TP in the Annex. 

· With the introduced energy saving status, the receiving NG-RAN node can decide the proper load balancing, or coverage and capacity optimization. For example, when the sending NG-RAN nodes is at “deep sleep” mode, the receiving node will not trigger the handover to the NES cells.

· Samsung R3-225707
· Proposal 1: Finer energy saving state should be exchanged between neighbour nodes to avoid coverage hole or service interruption.

· Proposal 2: The proper location for defining the finer energy saving states is gNB DU.

· Proposal 3: F1 impact should considered to transfer energy saving state from gNB DU to gNB CU.

· ZTE R3-225839
· Observation 1: By shutting down some equipment,e.g., Symbol shutdown, Carrier shutdown, Channel shutdown, the cell can enter into an ES state, and a certain cell capacity can be provided in this state; by shutting down more or less equipment, the cell can be brought into another ES state, different cell capacity can be provided in this state accordingly.

· Proposal 1: The current R17 cell switching on/off ES scheme can be enhanced by introducing additional multiple ES states. The node provide basic coverage can request the booster cell to transfer the current ES state to another, while changing the capacity of some coverage area in line with the network load. The corresponding TP for TR38.864 is provided in Annex.

Moderator observation
Four companies think RAN3 should study the NES states or more granular cell status exchange. One company mentions that the NES status is being discussed in RAN1, and TBD to be standardized or only used for evaluation. One company proposes the NES state details, e.g., the SSB/SIB periodicity, pattern, additional load indicator, and points out this is useful for load balancing, CCO operations (e.g., avoiding HO to “deep sleep” node). One company thinks F1 impact should be considered from DU to CU. 

Moderator proposals:

1) The inter-node exchange on the NES states or more granular cells status information is needed, e.g., for proper MLB operations. The detailed NES state or more granular information is pending other groups. 

2) FFS about the F1 impact. 

Question #2: Company views on the above proposals, or any updates/comments?

	Company
	Comment

	Huawei
	OK

	Nokia
	We believe that fine granularity NES states are intended to be dynamic (e.g. the cell will switch to NES state providing better capacity when needed), so we don't see clear impact on MLB operations. However, in case inter-node exchange of fine-granularity NES state is needed, then of course it will also require the same NES state information to be conveyed from DU to CU.

	Qualcomm
	OK. Maybe we can just remove “e.g., for proper MLB operations” to avoid confusion

	Deutsche Telekom
	We are fine with the proposals.

	CATT
	We are fine with the proposals 

	ZTE
	We are fine with the proposals. We also share view with Nokia, that "fine granularity NES states are intended to be dynamic (e.g. the cell will switch to NES state providing better capacity when needed)".

	Samsung
	Fine. Also fine for remove “e.g. …”

	BT
	We are okay with the moderator’s proposals, we agree more granular cells status information will be needed.

	Ericsson
	We should first let RAN1 progress.

RAN3 could further discuss and clarify the proposals from the company, including what “NES” state means and what NES states (or state changes) are exchanged between RAN nodes, so we reach a common understanding. For example, does it mean the Node 1 to tell Node 2 “I am in micro sleep now”?


Moderator summary: 

Majority companies are fine with the proposal after remove the “e.g.,”. Two companies mentioned that the NES states would be dynamic. One company commented to wait for RAN1 progress. See the following updated proposal. 

· The inter-node exchange on the NES states or more granular cells status information (if defined by RAN1/RAN2) is needed. The detailed NES state or more granular information is pending other groups. 

· FFS about the F1 impact. 

5.3 Enhanced cell on/off (e.g., beam level activation, on-demand DRS etc)
The following propose RAN3 to study the DRS and beam activation/deactivation for NES. 
· Ericsson R3-225565
· Proposal 1: It is proposed that RAN3 studies a possible enhancement to inter-RAN node procedures to support on-demand reference signal(s) for discovery and measurement of cells in dormant states, e.g., upon requests by neighbor RAN nodes. 

· Huawei R3-225670
· Proposal 1: RAN3 can study to enable a NG-RAN node to request a neighbouring NG-RAN node to switch on beam(s) which has been deactivated in the Cell Activation Request message. The TP is provided in the Annex. 

·  RAN3 can wait for further WG progress of the DRS/beam information for cell detection, e.g., focusing on inter-node messages to exchange DRS. 

· CATT R3-225723
· Observation 1：In case there is no active UEs in the coverage of specific beams in one cell, deactivate the corresponding beams and inform neighbor node is one possible energy saving solution which is already supported in RAN3 spec.

· Observation 2: It could further improve network energy saving if NG-RAN node could request the activation of some specific beams of one cell instead of the activating the whole cell.

· Proposal: It is proposed to support beam level activation/deactivation for network energy saving..

The following propose either to wait for progress in other groups, or reuse the CCO technique. 

· Qualcomm R3-225417
· Observation 5: SSB beam level deactivation (or activation) is implicitly supported today by setting SSB Coverage State as ‘0’ (or non-zero value) respectively in CCO. 

·  Proposal 4: Reuse existing techniques in CCO for SSB beam level activation/deactivation and there is no need to define an explicit SSB beam activation/deactivation procedure.
· Samsung R3-225707
· Observation: Beam level activation/deactivation should wait for RAN1/RAN2 decision and SSB coverage state can be reused to exchange the beam level status.

Moderator observation:

Two companies propose to request a neighbouring NG-RAN node to switch on beam(s) which has been deactivated. While one or two companies proposes to reuse the CCO where it is used to indicate the beam status of its own beam. The moderator understands the scenario is different: the proposal is to request activation of beams of other cells while the in R17 CCO, the SSB coverage state indicates serving beam(s) state.  

One company proposes to support on-demand reference signal(s) for discovery and measurement of cells in dormant states. 

Moderator proposed discussion points:  

1) Can the beam activation be supported, i.e. to request a neighbouring NG-RAN node to switch on beam(s) which has been deactivated?  

2) Can the on-demand reference signal(s) be supported for discovery and measurement of cells in dormant states, e.g., upon requests by neighbor RAN nodes?  

Question #3: Company views on the above proposals, or any updates?

	Company
	Comment

	Huawei
	OK for 1).

For 2), generally we are fine with this proposal. But it is not clear to us whether the DRS would be periodicity or on-demand (either by the UE, or by the neighbour node), which depends on other groups. We may prefer to wait a bit.  

	Nokia
	OK for 1)

2) on-demand discovery (PSS/SSS?) makes sense to us, but we need to wait for confirmation from other groups

	Qualcomm
	1. OK in general, but can the neighbour gNB reject this beam activation request? Also, perhaps we should perhaps restrict this to coverage cell and capacity cell (only for NES purposes)

2. Needs more discussion/clarification. Are we assuming that the neighbor gNB (which is requested to transmit reference signals) is completely switched off and doesn’t even transmit SSB? RAN1/RAN2 is discussing “light SSB” or SSB with higher periodicities, but not a complete switch off scenario in our understanding. So not sure why we want to request a neighbor gNB to start transmitting reference signals?

	Deutsche Telekom
	1) For that topic, we see beam level activation/deactivation via CCO techniques.

2) We see the support of on-demand signals as useful. As stated by Huawei, there are some open issues that needs further discussion.

	CATT
	OK for 1) 

For 2),  it depends on other groups

	ZTE
	OK for 1), We support to study  beam activation/deactivation for NES
for 2), Due to the limitation of TU, I think it is better for this topic to have input from other groups.

	Samsung
	Fine for 1).

For 2), it should wait for RAN1/RAN2 conclusions.

	BT
	OK for 1

For 2) yes we support this proposal

	Ericsson
	We are fine with both proposals

For 2): To Clarify: the proposal is different from periodic DRS transmission, and it is demanded by a neighbour node. The on-demand RS request is the first step before cell activation request (if an active cell is overloaded and a dormant cell has to be reactivated).


Moderator summary: 

Majority companies are fine with P1, while think P2 may be dependent on other groups. The proposal is given as follows. 

· RAN3 considers that inter-node beam activation is needed, i.e. to request a neighbouring NG-RAN node to switch on beam(s) which has been deactivated.   

· FFS about the on-demand reference signal(s) dependent on other groups. 

5.4 Increased autonomy for gNB-DU for NES
· Qualcomm R3-225417
· Observation 3: Currently only two Cell States are possible over the F1 interface (cell states is known by both the gNB-DU and the gNB-CU)

· Inactive: The cell shall not serve UEs

· Active: The cell should try to provide services to the UE

·  Observation 4: Currently the gNB-DU informs the gNB-CU with a list of cells that are configured and ready to be activated. But it is the gNB-CU which finally decides which cells should be activated or deactivated i.e., whether the Cell State should be “Inactive“ or “Active

·  Proposal 3: RAN3 should discuss the following principles as part of enhanced cell states for NES and capture in the TR: 

· A gNB-DU should have the capability to switch on/off its served cells or switch to a certain NES state autonomously (without instruction from gNB-CU) to avoid backhaul latencies

· A gNB-DU can optionally inform the gNB-CU about the switching of Cell States. It is TBD whether gNB-CU can reject this gNB-DU initiated cell state switch.

· Nokia R3-225595
· Proposal: Include problem and solution description for increased autonomy for cell switch-on/off in the gNB-DU in TR 38.864 (see TP in annex).

· The gNB-CU has knowledge about neighbour relations and traffic distribution, hence F1AP signalling needs to enable the gNB-CU to allow and disallow cell switch-on and cell switch off. 

· The gNB-CU is in charge of inter-cell handover and Xn signalling relative to cell switch on/off, hence F1AP signalling needs to enable the gNB-DU to inform the gNB-CU when it takes cell switch-on/off decisions. 

Moderator observation:

Two companies propose the DU can have its own control of cell on/off for NES, and proposes to inform the CU about the cell on/off. While one company seems to hint autonomy is also possible.  

Moderator proposed discussion points:  

1) Can the gNB-DU switch off/on cells under its own control, and inform the results to the gNB-CU? 

2) Can the gNB-DU switch on/off its served cells or switch to a certain NES state autonomously (without instruction from gNB-CU) to avoid backhaul latencies? 

Question #3: Company views on the above proposals, or other updates/commnets?

	Company
	Comment

	Huawei
	For 1), we acknowledge the intention. But we think instead of the switch on/off decided by DU, an alternative solution would be that the DU can indicate the load information or suggested cell state(s) to the CU for CU’s final cell states decision. We would like more analysis to compare these solutions. 

For 2), not ok, since this has high impact on the inter-cell measurements etc. 

	Nokia
	1) ok, but such autonomy in the DU should only apply for specific cells authorized by the CU (e.g. cells deployed for capacity, for which the CU has needed configuration info and also knows the load status for the corresponding coverage cells).

2) instruction from CU is needed (see 1)). But the point is not particularly to avoid backhaul latencies, but also avoid very detailed information about the DU power consumption to be signalled to the CU. 

	Qualcomm
	Yes for 1) and 2).

As highlighted in the Nokia paper, perhaps gNB-CU can indicate “Cells that can be activated/deactivated by gNB-DU autonomously” during F1 setup and gNB-DU can then switch on/off or change NES state for those cells. In this way, we still allow gNB-CU to configure but provide the flexibility to gNB-DU

	Deutsche Telekom
	1) We see still the responsibility for cell switch on/off at the CU.

2) The possibility that the DU is autonomously changing NES states except of main activation/deactivation depends on the final definition of such (interim-)states. For that an input of other WGs is required.  

	CATT
	R18 NES solutions are still being evaluated in RAN1, and some technical details may affect the location of NES decisions, so more progress from other groups is required.

	ZTE
	1) we prefer to let CU decide cells switching on/off
2) It is so far to say that DU can autonomously change its NES states without instruction from gNB-CU.

	Samsung
	As CU has more information of neighbour cell and the information of other DUs, it is better to keep CU involved in energy saving decision. But we see the intention of DU autonomy. More discussion is required.

	BT
	1) For a capacity booster cell it may be possible for the DU to switch the cell off/on under its own control, however where a cell is part of the coverage layer it may be  necessary to coordinate with the CU or other gNBs before deciding to switch off/on cells or change NES states.  We prefer the solution suggested by Huawei where DU indicates the load or suggested cell states to the CU.

2) As stated for 1, the DU could only switch on/off cells in certain scenarios without instruction from the CU.

	Ericsson
	The scenario and use case need to be clarified first. DU may not have the information needed for the decision. This discussion is also related to the early NES state discussion.


Moderator summary: 

Two companies are fine with the proposals, while the rest have different views. Several companies think the CU should have the final cell on/off decision. This can be marked FFS to be continued, till more details are clear.    

5.5 Miscellaneous aspects
The following proposals propose to wait for progress of other group progress. 

	· Qualcomm R3-225417

· Proposal 9: Wait for RAN1/RAN2 progress before discussing potential network impacts and inter-node coordination for other techniques e.g., dynamic adaptation of common signals (SSB) or new reference signals (e.g., Cell Wake up signal (WUS) or DRS)

UE assistance information

· Ericsson R3-225565

· Proposal 9: For UAI related topic, RAN3 waits for the RAN2 progress..

· Huawei R3-225670

· RAN3 waits for the potential progress on the cell activation with UL WUS. 

Power domain

· Huawei R3-225670

· For power domain technique, RAN3 can wait other WG progress, then proceed focusing on necessary signalling and CCO issues. 

Adaptation of common signals and channels

· Huawei R3-225670

· For adaptation of common signals/channels, RAN3 can wait other group progress, then focusing on the necessary configuration and assistance information transferred over Xn and F1. 


There are also some miscellaneous proposals  

	Measurement Relaxation

· Ericsson R3-225565

· Proposal 3: RAN3 to discuss and agree that the measurement relaxation information exchange is beneficial for network energy saving..

RRC Inactive enhancement

· Ericsson R3-225565

· Proposal 4: It is proposed that RAN3 to study the RRC Inactive enhancements to achieve the network energy saving.

· Proposal 5: Enable the potential of energy saving gains related to the efficient signaling for RRC inactive UEs by introducing UE context retrieval, data forwarding and paging via the core network...

Paging enhancements

· Ericsson R3-225565

· Proposal 6: RAN3 to discuss and agree that paging enhancements as one area for network energy saving.

· Proposal 7: It is discussed and agreed that gNB-DU is able to provide an area indication within the cell to gNB-CU, that can be later used to limit the area paged within the cell.

Handover enhancement

· Ericsson R3-225565

· Proposal 8: RAN3 to discuss to enhance handover with the possibility that the target NG-RAN node may accept the handover with a delay in order to achieve the better network energy saving scheme.


Moderator proposal 

· For the following aspects, RAN3 will wait for the progress of other groups 
· Dynamic adaptation of common signals
· UE assistance information

· Power domain techniques

Moderator proposed discussion points:  

· Your views on the aspects mentioned in the R3-225565?  
1) Measurement Relaxation

2) RRC Inactive enhancement

3) Paging enhancements

4) Handover enhancement
Question #4: Company views on the above proposal, or any other comments?

	Company
	Comment

	Huawei
	OK with the proposal. 

For the aspects mentioned above, our views are that:

· for 1), we understand the discussion only considers the RRM/RLM/BFD for connected UEs. But would the RRM relaxation for idle UE also be considered? And if so how could be exchanged over interfaces? 

· For 2), this is not much related to NES. And we think the context fetch via CN has huge impact, and should not discussed in NES topic. 

· For 3), we acknowledge this has NES gain, but not sure how could the DU provide the area indication to the CU, when the paging is used for idle/inactive UE.  

· For 4), this will increase the HO failure probability? We feel it better to allow the source gNB to be aware of the cell state of the target node, so as to select the proper the target, or trigger the cell activation instead. 

	Nokia
	OK with the proposal

For the discussion points:

1) Measurement Relaxation

· ok to consider for connected UEs, e.g. further inter-node coordination of CSI-RS (but some support already exists)

2) RRC Inactive enhancement

· agree with HW

3) Paging enhancements

· can be further studied (targeting stationary UEs in stable radio conditions)

4) Handover enhancement

· sending of HO cmd and HO execution in the UE already takes some time, and we believe that the cell in many cases (fine-granularity NES) will have time to wake up sufficient resources to serve the UE. But OK to study further.


	Qualcomm
	1. No need. When the UE performs measurement relaxation is up to the configured conditions (e.g., upon stationarity, low mobility) and is left up to UE evaluation. This solution would require UE to report each time there is measurement relaxation resulting in increased UE power and signaling overhead.

2. Similar view as HW, this context fetch via CN was discussed via LS exchange with SA2 on Rel-18 eRedCap and was not eventually agreed

3. Need more clarification. What is this “area indication” and when is this provided?

4. How is this “delay” determined? This is to align with NES state switching?

	Deutsche Telekom
	We are fine with the proposal on topics where RAN3 should wait for other WGs’ progress.

W.r.t. discussion points:

1) Fine for connected UEs.

2) Same view as Huawei, Nokia and Qualcomm.

3) More details to be clarified on this scenario.

4) Fine to further discuss; especially more clarifications on NES state granularity needed to assess possible benefits of enhancements. 

	CATT
	1) Similar concern as Huawei. Does the benefit only applied to connected UE?

2) It seems that the topic has been discussed before and is not quite related with the R18 NES WID.

3) We think maybe it should first be discussed in RAN2 on the feasibility and benefit of paging in specific beams.

4) From our point of view, the mobility depends on the actual channel condition changes of UE, and the interference from the network might lead to more exception or failure. Besides, it seems exchange of cell on/off status between NG-RAN nodes  could already resolve the problem.

	ZTE
	OK with the proposal. 

For the discussion points:

1)  It is better to let RAN2 discuss it first.

2)  agree with HW, the context fetch via CN has huge impact.
3) we believe this solution cannot be discussed clearly within 0.5TU, it is not clear how CU make a prediction of  UE moving.
4) Not necessary. Source can choose the target cell that is not in sleep mode, or as we suggested in our paper, the node provide basic coverage can request the booster cell to transfer the current ES state to another, while changing the capacity of some coverage area in line with the network load.  


	Samsung
	Fine for the proposal.

The discussed points:

1) Similar view as ZTE. It is better to wait for RAN2 progress.

2) Similar view as HW.

3) More clarification is required.

4) Have the concern whether it will lead to handover failure.



	BT
	· We are okay with the proposals 

· 1) We are okay to consider this further.

· 2) We think the energy consumption/saving for RRC inactive should be further justified first.

· 3) Further clarification required

· 4) Okay to study this further

	Ericsson
	For the first group, we should monitor the progress from the other groups.

For the second group:

1.
RAN3 should study the aspect related to measurement relaxation, which in legacy provides power saving benefit for the UE. In general, if the cell has the knowledge that the UE measures only 1 / 4 of the RS transmitted, the cell does not need to transmit all the 4 slots. RRC Connected UEs are the first focus.

2.
RRC Inactive brings the network energy saving benefits. Our view is we should study this area.

3.
In general, the UE has high probability to be paged by the last served area, e.g. SSBs/beam, which could be the information used.

4.
The handover enhancements should be discussed for NES. The proposal should not increase HO failure, as it is controlled procedure. i.e. the source RAN only allows target to do so with certain QoS, the source RAN may cancel HO when it does not tolerate delay, etc.


Moderator summary: 

It seems companies have concerns/questions on the listed four techniques. This can be considered later by the proponent company. 

5.6 Others

The moderator intends to agree some TP(s) at this meeting. 

Moderator proposed discussion points:  

Your views on which of the following techniques can be considered.  The details can be reviewed at next round. 

1) Cell DTX/DRX

2) Cell NES states

3) Enhanced cell on/off (e.g. beam level activation, on-demand DRS etc)

4) Increased autonomy for gNB-DU for NES

5) Others?

	Company
	Comment

	Huawei
	1), ok 

For 2), prefer to wait till it is clear the how NES states will be defined, e.g., only for evaluation, or clearly specified. 

For 3), also prefer to wait till beam level activation/DRS design is clear.  

For 4), we may request more analysis first, e.g., to compare with the load indication/other suggestion information for the CU for final decision. 

	Nokia
	1) waiting for other groups on important aspects (periodic, dynamic…). Still high-level TP is OK, but stage 3 details like class 1 vs class procedure is too early.

2), 3): agree with HW

4) ok (this is really a pure RAN3 topic without dependency on other groups)

	Qualcomm
	1) OK

2) Similar view as HW, but OK to capture in TR conditionally as well (even cell DTX/DRX is not yet agreed by RAN1/RAN2)

3)  Needs further discussion

4) Ok to capture in TR once there is common understanding

	Deutsche Telekom
	1) Should be feasible.

2) Needs further clarification on cell state granularity before TP(s) can be agreed.

3) More discussion on details needed.

4) We share Huawei’s view on the need for more detailed analysis.

	CATT
	1) As we stated in Q1, since the detailed definition of node DTX/DRX is still under discussion in RAN1 and RAN2,we think maybe we could only work on a high level TP without touching details.

2) OK

3) OK

4) Although it seems like a RAN3 topic, justification on DU make decision on ES also rely on Rel-18 ES technique, we think more input/conclusion from RAN1/RAN2 would help the discussion in RAN3


	ZTE
	1) , 2) ok, This is a study item. From the perspective of RAN3, we can capture some solution/idea (from high level) that we think has good energy saving effect, and it has an impact on RAN3 interface.
3 ), agree with HW

4), Needs further discussion, we prefer CU make decision.  

	Samsung
	For 1), high level one is OK, but the details should wait for the conclusion of other WGs.

For 2), OK.

For 3), more discussion is required.

For 4), more discussion is required.

	BT
	1 Ok

2/3/ May need further input from other groups first.

4 Agree this is in RAN3 scope and could be discussed further in the next round.

	Ericsson
	We propose to first discuss the solutions/areas and then capture the technically sound solutions in the TP.


Moderator summary: 

For Cell DTX/DRX, we can have a high-level TP, to be reviewed at the 2nd round.  

For the Cell NES states, four companies think it is a little early to have a TP.  

For the rest, companies think more discussion is needed. The moderator suggests not capturing them at this meeting, while approving at the final next meeting based on other group progress. 

If there is anything not covered by the above aspects, please input your comments below. 
	Company
	Comment

	
	

	
	

	
	

	
	

	
	

	
	

	
	



6 Conclusion, Recommendations

TBD
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