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1 Introduction

CB: # NetworkES_Scenarios

- Non-overlaid scenario?

- Whether it is feasible to enable coordination of more granular cell states over Xn/F1 interfaces or network energy states, if defined by RAN1? State switching?

- The impact of cell DTX/UE group common DRX technique to MR-DC and even the handover case?

- Study increased autonomy for the gNB-DU to switch off/on cells under its own control?

- Other issues belongs to RAN3?

- Identify the issues to be discussed in RAN3

- Capture agreements and open issues

(HW - moderator)
Summary of offline disc R3-225028
2 For the Chairman’s Notes

Propose the following:

Proposal1: Agree the following general aspects: 
1) Regarding the applicable scenarios for NES, RAN3 can consider both the overlaid scenario (i.e. heterogeneous scenario) and the non-overlaid scenario. 

2) Regarding the load scenarios for NES, RAN3 can prioritise idle/empty and low/medium load scenarios, for which the SID has already described.

3) For those techniques determined by other groups, RAN3 can study the potential network interface impacts following the analysis/conclusions made in other groups. Note that parallel discussions are also possible due to the parallel meeting time. 

Proposal 2: RAN3 can study the following techniques possibly without involvement from other WGs:

· Increased autonomy for the gNB-DU. Note that the details need to be clarified and will be discussed case by case. 
Proposal 3: RAN3 can further study the following techniques with involvement from other WGs after taking the progress into account. 

· Beam level activation/deactivation. 

· Enhanced cell on/off mechanisms. 

· Time domain techniques.
· Other related techniques .
3 Discussion (Round 2)

Proposal1: Agree the following general aspects: 
4) Regarding the applicable scenarios for NES, RAN3 can consider both the overlaid scenario (i.e. heterogeneous scenario) and the non-overlaid scenario. 

5) Regarding the load scenarios for NES, RAN3 can prioritise idle/empty and low/medium load scenarios (the exact definition of such loads is left to further study), for which the SID is already covered.
6) For those techniques determined by other groups, RAN3 can study the potential network interface impacts following the analysis/conclusions made in other groups. Note that parallel discussions are also possible due to the parallel meeting time. 

Proposal 2: RAN3 can further study the following techniques (not in an exhaustive way) after taking the progress in other groups into account 
· Enhanced cell on/off mechanisms. 
· Time domain techniques
· Other techniques, e.g., power domain, DTX/DRX, UL WUS, spatial coordination etc
Question #: if company have different views on the above proposals, or any suggestions, please provide comments below.  

	Company
	Comment

	Nokia
	I'm not exactly sure by what is meant by the bracket "(not in an exhaustive way)". Maybe it can be simply removed, or further clarified.

	Qualcomm
	On P1:2), it is not clear who should study the definition of these loads. This is up to RAN1 or RAN3?
P2 is very generic (doesn’t separate techniques that have other WGs involvement and techniques which RAN3 can study itself). Propose to add the following proposal as well:

Proposal 3: RAN3 to study the following without involvement from other WGs:

· Whether there can be increased autonomy for the gNB-DU for network energy saving purposes
· Whether to support beam level activation/deactivation in addition to existing CCO techniques

	Samsung
	Fine for proposal in general.
For P1, for the exact load definition in 2), maybe it should be decided by RAN1. So for RAN3, it is better to remove “(the exact definition of such loads is left to further study)” now.
For P2, same view as Nokia. “Not in an exhaustive way” is unclear. It is better to remove it. Besides, the examples in other techniques are RAN1/2 related, so we needs to wait for their conclusion. It is better to not state them in RAN3. Prefer to remove the “, e.g., power domain, DTX/DRX, UL WUS, spatial coordination etc”. 

	Ericsson
	We are generally fine with P1.

P1:2: propose to include “enhancement on RRC Inactive” since RRC Inactive uses less load. Agree on Samsung view on P1:2 related to “load definition”
Related to P2, as commented by the above companies, it is unclear. My understanding is that P2 is purely related to the RAN3 only topics, thus we better to make it general principle and not list any particular areas as some are related to the other groups and should be covered in P1:3. 

Proposal 2: RAN3 to study the network energy saving topics without dependency from RAN1/2.

	
	

	
	

	
	


4 Discussion (Round 1)

The Rel-18 SI “Study on network energy savings for NR” [1] was approved in RP-220297, with the following highlighted objective related to RAN3. 
	3. Study and identify techniques on the gNB and UE side to improve network energy savings in terms of both BS transmission and reception, which may include:

· How to achieve more efficient operation dynamically and/or semi-statically and finer granularity adaptation of transmissions and/or receptions in one or more of network energy saving techniques in time, frequency, spatial, and power domains, with potential support/feedback from UE, and potential UE assistance information [RAN1, RAN2]

· Information exchange/coordination over network interfaces [RAN3]

Note: Other techniques are not precluded


4.1 General proposals for this meeting

For this meeting, some general proposals (e.g., general thinking, applicable scenarios etc) are provided as observed from the contributions given in the references section, as follows.  

Note: Companies can provide your proposals below if the moderator unfortunately misses any.  

· ZTE R3-224939

· Way forward 1: Due to RAN3's TUs limitation, RAN3 need to wait until RAN1/RAN2 reaches a clear conclusion or identifies any potential solution, and then RAN3 can discuss the impact of RAN3 specification e.g., information exchanged/coordinated on the interface.

· Way forward 2: R17 NW ES of cell switching on/off only supports empty load and extremely low load scenarios, RAN3 can discuss how to enhance current R17 NW ES to support low load and medium-load scenarios.

· Nokia R3-224464

· It is of course too early to have any idea of direct impact on network interfaces under RAN3's responsibility from the new network energy saving features that now start being studied by RAN1. Such impacts could be linked to a need to inform neighbour cells/nodes (F1, Xn), or a need for the gNB-CU to provide new information over F1 for e.g. activate some techniques. So RAN3 will for the time being need to monitor progress in RAN1.
· CATT R3-224653

· Proposal 2: Except for Off state, for other energy saving states in overlaid scenarios, RAN3 needs to wait for the evaluation result from RAN1/2.

· Proposal 3: It is proposed for RAN3 to ask RAN1 on whether non-overlaid scenario should be supported or not in the Rel-18 SI and whether the compensation technology should be supported if non-overlaid scenario is supported.  
· Huawei R3-224358

· Generally, the following scenarios can be considered for cell activation/deactivation in NR, similar with those for LTE in TR 36.887.
· Ericsson R3-224526

· Observation 1: It lays on the RAN3 scope to study and identify interfaces aspects related to the techniques on the gNB and UE side to improve network energy savings in terms of both BS transmission and reception.

About the applicable scenarios, one company proposes to send a LS to RAN1 on the non-overlaid scenario. The moderator understands that the SI can consider both the overlaid scenario, and non-overlaid scenario without any limitations, unless different views are received.  

The moderator tends to provide the following proposals.  
Moderator proposals: 

7) Regarding the applicable scenarios for NES, the overlaid scenario (i.e. heterogeneous scenario) is considered in the SI. The non-overlaid scenario is also considered. 

8) Regarding the load scenarios for NES, RAN3 can consider both the empty/extreme low load, and low/medium load scenarios. 

9) For those techniques determined by other groups, RAN3 can study the related network interface impacts following the analysis/conclusions made in other groups. Note that parallel discussions are also possible due to the parallel meeting time. 

Question #1: please input your views on the above proposals into the following table, or any other views. 

	Company
	Comment

	Huawei
	We support the above general proposals. 

About the applicable scenarios, we understand the SI could cover the both the overlaid and non-overlaid scenarios. And for the latter case, the CCO has already supported by R17 SON/MDT WI, which can be used as starting point for NES. There is no need to restrict the scenarios at this study item.  

	Qualcomm
	Agree the above proposals.

The WID doesn’t explicitly preclude the non-overlaid scenario and low/medium load scenarios, so RAN3 can discuss potential solutions for all such scenarios during SI phase.

	Ericsson
	1) SI says that “the exact definition of loads is left to the study”, we assume it should be studied by RAN1 first.

2) We may focus on empty and low load in Network Energy Saving.

3) Yes. Further, RAN3 may discuss topics when only impacting RAN3 domain.

	CATT
	For non-overlaid scenario, it is not considered in the previous release and it is not clearly included or precluded in the current SID. So, from our point of view, a safe option is to contact RAN1 on this scenario. However, if we could reached consensus in RAN3 that non-overlaid scenario is within work scope, we are also fine.

Agree with proposal 2 and 3

	China Telecom
	We agree with the above proposals.

	Samsung
	Agree the above proposals.

For 1, SID has not preclude the overlaid and non-overlaid scenarios, so it is better to not limit the study scope now. And it also depends on other WGs.

For 2, SID stats that “The study should prioritize idle/empty and low/medium load scenarios (the exact definition of such loads is left to the study), and different loads among carriers and neighbor cells are allowed.” So prefer to include both idle/empty and low/medium load scenarios in the study.

For 3, support.

	ZTE
	Agree the listed proposals.



	CMCC
	Agree the above proposals.

	Deutsche Telekom
	We are fine with the proposals. With respect to (1) we don’t see any reason why the non-overlaid scenario should be excluded from the study.

	Nokia
	We overall agree. E.g. we believe most proposals handled in RAN1/2 apply to non-overlaid scenarios, so can't be excluded.

And on top of 3, agree that solutions only impacting RAN3 are a natural part of the study.


Moderator summary: 

About the applicable scenarios, 1) can be agreeable. 
About the load scenarios, 2) can be updated based on the SID as commented by Samsung and Ericsson. 

About 3), it can be agreeable for those techniques having RAN3 impact. 
See the proposal in the 2nd round. 
4.2 Enhanced Cell on/off mechanisms (on top of legacy NR cell on/off signalling)
Currently for NR, when a cell is switched off, the NG-RAN node hosting this cell can indicate the Deactivation Information towards its neighbor NG-RAN nodes; and the neighbor NG-RAN nodes can send the Cell Activation Request to the NG-RAN node hosting this cell. 
To the moderator’s understanding, the following proposals are related to the enhancements on top of the above legacy NR cell on/off signalling. 

· CATT R3-224653
· Proposal 1: RAN3 prioritizes to study how to control On/Off switching of ES cells in overlaid scenarios with finer granularity, e.g. beam level.

· Huawei R3-224358

· Proposal 1: RAN3 can study the possible enhancement to inter-node procedures to support DRS in NR, e.g. the inter-node negotiation on DRS configuration for both intra- and inter-system case.

· Nokia R3-224465/ R3-224464

· Proposal 1: RAN3 to confirm that RAN3's intention was that the target cell that is being switched on accepts incoming mobility (possibly including incoming redirection) during the Minimum Activation Time.
· Proposal 2: In light of strong focus on network energy saving features, RAN3 to further analyse the ES probing procedure and Minimum Activation Time.

· Proposal: RAN3 to study increased autonomy for the gNB-DU to switch off/on cells under its own control.

Moderator proposed discussion points on the cell On/Off:

1) Beam level granularity? 

2) DRS configuration exchange?

3) Minimum Activation time? 

4) increased autonomy for the gNB-DU?

Question #2: Company views on the above discussion points?

	Company
	Comment

	Huawei
	1) we see some benefits to support the beam level granularity e.g., in the cell activation request message. This can be discussed and determined within RAN3 scope. 

2) About the DRS configuration exchange, in LTE this information is determined on a frequency level. We can wait for further progress in other groups about the DRS design, exact DRS configuration etc, then consider the network interface impacts. 

3) This seems to us an implementation issue. More clarification is needed. Also this will be discussed in R18 AI/ML WI? 

4) We understand the proposal, but would prefer to have more analysis, case by case. 

	Qualcomm
	1) SSB beam level deactivation/activation is implicitly supported today by setting SSB Coverage State as ‘0’ or non-zero value respectively in CCO. But RAN3 can study whether an explicit SSB beam activation/deactivation procedure is needed

2) We prefer to wait for RAN1 progress on this. We are not even sure if DRS will be defined in NR

3) As mentioned in R3-224465, maybe there is a discrepancy in SA5 spec (32.551) and RAN2 spec TS 38.300. We can send an LS to SA5 to clarify. But is the proposal to study further enhancements to minimum activation time and ES probing procedure? If so, what kind of enhancements?

4) Sure, increased autonomy for gNB-DU e.g., gNB-DU initiated cell activation/deactivation can be studied.

	Ericsson
	1) Need to wait for the RAN1 agreement before we further discuss in RAN3

2) The same as 1). 

For the above, we propose that we group the topics awaiting RAN1/2 agreement under One general topic, and we discuss when they are clarified. i.e. no need to list.

3) We also see it as implementation issue. It needs to be clarified why this is not an implementation issue.

4) DU may be in charge of the “shorter sleep”, and CU in charge of the “longer sleep”. Why not look into concrete energy saving proposals and see how they impact and see if increased autonomy is needed.

	CATT
	1) Support the proposal. As stated by QC, it is already supported to deactivate one or several SSB beams from Rel-17 which is discussed in SON/MDT WI. Here in ES WI, we could further consider how to active the SSB beams  in the neighbour node.

2) Similar views with others. We prefer to wait for RAN1 progress.

3) Would like to know whether it is only related to the misalignment between SA5 and RAN3

4) It is RAN3 scope, but maybe more clarification on the scenario/use case is needed.

	China Telecom
	1) It seems beam level granularity is benefit for network energy saving, we can further evaluate the detailed impact on RAN3 aspect, and coordinate with RAN1/2 if needed.

2) Agree with QC and Ericsson, we can wait for RAN1 progress first.

3) Not sure about it, more clarification is needed.

4) We are fine with increase autonomy for the gNB-DU, we can further study the detailed solution. 

	Samsung
	For 1 and 2, it needs to wait for RAN1 progress.

For 3, more clarification is needed.

For 4, OK for it. Same as the above companies’ view. It should be studied case by case. 

	ZTE
	For 1 and 2, wait for RAN1/RAN2 progress.

For 3, Minimum Activation time was discussed in R17 inter-system ES, Some companies think the cell can configure this value based on self-learning. We agreed to further discuss this issue in R18.

For 4, We are ok to discuss it.

	CMCC
	For 1 and 2, start to discuss based on RAN1/RAN2 progress.

For 3, we think minimum activation time is an implementation issue, but is worthy to clarify.
For 4, ok for discuss it case by case.

	Deutsche Telekom
	(1) (2) Let’s wait for RAN1/2 progress, especially with respect to DRS. For (1) we agree that RAN3 can think about extensions of present status for CCO.

(3) We are fine to discuss minimum activation time in further context of this SI.

(4) Ok to discuss use cases for increased DU autonomy addressing also the dependency between CU’s and DU’s responsibility in case of task sharing (see e.g. the example mentioned by Ericsson). 

	Nokia
	For 1 and 2, wait for RAN1/RAN2 progress.

For 3, our main intention is not to touch the legacy specification unless it turns out it is really needed, but we could benefit from this Rel-18 study item to provide a clearer view on switch-on scenarios. So we suggest to discuss the switch-on scenario in the TR, including discussion on whether basic probing remains an adequate technique to be used in Rel-18 and then also consider whether some other techniques for switch-on (like beacon-based (DRS)) are preferable. If basic probing remains relevant, we could also check whether implementation-based solution for Minimum Activation Time is sufficient or if the standard needs more detail to ensure interoperability. 

Agree with 4.


Moderator summary: 

For 1) and 2), majority companies think both need to wait for RAN1/RAN2 progress.
For 3), this seems have discussed in R17 SON/MDT topic. Application to the NES can be further discussed, and clarified. 
For 4), majority companies think this can be discussed case by case.  
See the proposal in 2nd round. 
4.3 Time domain techniques
The following proposals, to the moderator’s understanding, can be roughly considered as time domain techniques. 
· Qualcomm R3-224614
· 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 states, if defined by RAN1
· ZTE R3-224939
· Proposal 1: RAN3 is kindly asked to discuss the enhancement for cell switching on/off scheme with additional "shutdown mode", e.g., Symbol/Carrier/Channel shutdown mode, to support NW energy saving under low and medium cell load scenario. If a shutdown mode is decided by the capacity booster cell, the booster cell can still serve low or medium traffic while saving energy; The coverage node can send the re-activation message to booster cell, to request quitting the shutdown mode, or to request transferring the current "shutdown mode" to another "shutdown mode".

· Proposal 2: In the Rel-18 NW energy saving study, more than one energy saving states of base station could be studied. By shutting down some equipment, the cell can enter into an energy saving state, and a certain capacity can be provided in this energy saving state; by shutting down more or less equipment, the cell can be brought into another energy saving state, different capacity can be provided in this state. It is up to implementation, that the cell can configure thresholds of the cell load for triggering events associated with different energy saving state transitions.

· Proposal 3:  The current cell switching on/off ES scheme can be enhanced based on the multiple energy saving states. The capability booster cell can enter into one energy saving sate to save energy, by shutting down some equipment as well as changing the capacity provided by the cell. If there is a need to change the capacity of some coverage area in line with the network load, the node provide basic coverage can request the booster cell to transfer the current energy saving state to another energy saving state.
· Huawei R3-224733
· Proposal 1: RAN3 to study the technique of dynamic adaption of SSB periodicity, and the adaption of periodic CSI-RS, and its impact on network interfaces.

· Proposal 2: RAN3 to study the technique of mixed SSB periodicities, with focus on the necessary configuration and assistance information transferred over Xn and F1.
· Ericsson R3-224526
· But Energy efficiency can be improved by various means such as load reduction, coverage modification, enhanced paging, and other RAN optimizations. It in fact depends on many factors including load at and capabilities of different RAN nodes, KPI/QoS requirements, number and traffic characteristics of active UEs, UE mobility, cell utilization, etc.  

· RAN3 need to study how information exchange and coordination between network nodes to enhance network energy saving.
Moderator proposed discussion points: 

1) To exchange finer granularity cell states (e.g., sleep mode, shutdown mode, energy saving states, or other forms)? 
2) To exchange the adaption of SSB periodicity or mixed SSB periodicities? 
Question #3: Company views on the above discussion points, or other aspects?

	Company
	Comment

	Huawei
	For both cases, we agree both can be further studied, and the potential network interface impact in RAN3. 

For 1), this may depend on other groups progress, e.g., the exact definition of sleep mode/energy saving states etc. For 2), this is also dependent on the other groups progress on the adaption of SSB periodicity or mixed SSB periodicities. RAN3 can continue the network interface impact based on their progress/conclusions. 

	Qualcomm
	Agree with HW on 1), needs the definition of finer granularity cell states. RAN3 also needs to study on what time scale should we exchange these finer granularity cell states e.g., semi-statically or dynamically? RAN3 should also study whether it feasible considering the backhaul latency

Can more details be provided on adaption of SSB periodicity? HW paper in R2-224733 mentions these can be changed at subframe/slot/symbol level. If that is the case, how can we even coordinate such a dynamically changing SSB periodicity over backhaul?

[Huawei reply]: thanks for the question. Our general thinking is that “a fixed long SSB burst periodicity for coarse neighbour cell measurement and a dynamic SSB burst periodicity for finer measurement are signalled respectively”. We also think whether such dynamic change over network backhaul is possible needs to be further considered. 


	Ericsson
	We are positive to further study the interface impact.

But, for 1) and 2). We believe that:

1) Sleep model etc should be agreed in RAN1/2. In general, at what granularity and at which level should first bring energy saving gain. It is normally good if we don’t have to expose them over the external interfaces to avoid complexity.

2) they should be first studied and agreed in RAN1/2.

	CATT
	We also think RAN3 should study the interface impact.But we should wait for further progress in RAN1/RAN2

	China Telecom
	We share similar view with Ericsson, both 1) and 2) should be first studied in RAN1/2. Maybe we can wait for RAN1/2 conclusion, and then evaluate the RAN3 interface impact.

	Samsung
	It is better to wait for RAN1/RAN2 progress.

	ZTE
	1) In fact, many products now support the method of reducing some capacity of the cell(e.g., Symbol/Carrier/Channel shutdown) to save energy. We can also understand that some cells can provide high capacity or low capacity, but high capacity may consume more power, and these capacity/ES state do not need to be defined by ran1/ran2, because these are the implementation of a product. In this study item, we can further study how to enhance current NW ES by exchanging the supported capacity/ES state of the cell.
2) It is better to wait for RAN1/RAN2 progress.

	CMCC
	For 1), the granularity of cell states is decided by other groups. 
For 2), wait for RAN1/RAN2 progress.

	Deutsche Telekom
	We are fine to discuss the proposals but RAN3 should wait for RAN1/2 progress. Any extensions on states or SSB periodicity and the related complexity increase, if not marginal, have to be first of all justified by related gains that can be achieved with them.

	Nokia
	Evaluate RAN3 interface impact based on RAN1/2 conclusions.


Moderator summary: 

Nearly all companies agree that the time domain solutions (e.g., finer granularity cell states, SSB periodicity etc) are dependent on the RAN1/RAN2 progress. 
See the proposal in 2nd round. 
4.4 Miscellaneous aspects
The following proposals are related to miscellaneous NES aspects including power domain, DTX/DRX, UL WUS and spatial domain. 

Power domain

· Huawei R3-224358

· Proposal 2: RAN3 can consider transmission power optimization for NES, focusing on necessary signalling and CCO issues.

· Qualcomm R3-224614

· Proposal 4: RAN3 should study solutions to enable power coordination over Xn/F1 interface for the purpose of network energy saving e.g., coordinate power at a cell, TRP, beam, DL signals/channel level
DTX/DRX

· Huawei R3-224358

· Proposal 3: RAN3 can study the impact of cell DTX/UE group common DRX technique to MR-DC and even the handover case.

· Qualcomm R3-224614

· Proposal 2: RAN3 should study solutions to enable time domain coordination e.g., cell DRX config (if defined by RAN1/RAN2) over Xn/F1 interface

UL WUS

· Huawei R3-224733

· Proposal 3: RAN3 to study the technique of cell activation with UL WUS, with focus on the potential enhancement for the cell-group specific UL WUS case.

Spatial coordination

· Qualcomm R3-224614

· Proposal 3: RAN3 should study solutions to enable spatial coordination for network energy savings e.g., by coordinating slot level antenna configuration (if defined by RAN1) semi-statically over Xn/F1 interface

Moderator proposed discussion points: 

1) Transmission power coordination? 
2) DTX/DRX? 
3) UL WUS?

4) Spatial coordination?
Question #4: Company views on the discussion points above?

	Company
	Comment

	Huawei
	For all cases above, we understand they are much relying on the study in other groups, and there may have potential network interface impacts. 

For 4), this solution seems to couple the time domain and spatial domain solutions, which needs to be evaluated by RAN1 first.  

	Qualcomm
	RAN3 can study network interface impacts assuming if a technique is supported. RAN1 should take the final decision on whether to support a certain technique based on evaluations.

	Ericsson
	In general we are open to study the interface impact, but the gains need to be studied and agreed in RAN1/2 first.

Propose to merge this topic with Chapter 3.3 and make it general chapter.

	CATT
	Similar view with others that RAN3 need to wait for the conclusion in RAN1/RAN2

	China Telecom
	All the listed points are related to RAN1/2 works, considering that we only have 0.5TU each meeting, maybe we can wait for RAN1/2 conclusion first, and then evaluate the RAN3 interface impact.

	Samsung
	Same view with the above companies’ view. They belong to RAN1/2 scope. It is better to wait for RAN1/2 progress.

	ZTE
	For 2: DTX/DRX, We checked the chairman's notes of  RAN1, and many companies proposed this solution, but RAN1 believed that this solution mainly affected the interface of  RAN3, and it is out of the scope of RAN1. We think that RAN3 can discuss the interface impact of this solution.

For others, we share same view with other companies,  It is better to wait for RAN1/2 progress.

	CMCC
	Same view with the above companies’ view.

	Deutsche Telekom
	Similar as for other topics mentioned in questions before, we prefer to wait for RAN1/2 evaluations and conclusions to have related justifications for RAN3’s efforts.

	Nokia
	Need to wait for RAN1/2 progress.


Moderator summary: 

Nearly all companies agree the solutions listed are dependent on progress in other groups. 
See the proposal in 2nd round. 
4.5 Others

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

	
	

	
	

	
	

	
	

	
	

	
	

	
	


5 Conclusion, Recommendations

TBD
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