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1. Introduction
 “Energy Saving for UMTS” was discussed in 3GPP RAN1#59b meeting and it was agreed to discuss further the scope of the study item over the RAN1 email reflector until RAN1#60. Below summarizes the discussion with proposals from moderator.

-------------------<From Chair man’s notes RAN1#59bis>---------------------------------------------
R1-100587
Energy efficiency in UMTS
Vodafone Group

Email discussion to take place until RAN1#60 to discuss aspects of scope of study – Rapporteur Prakash Bhat, Vodafone. Discussion to include 

-
aspects mentioned in Section 3 of R1-100287

-
metrics for evaluation

-
skeleton TR in R1-100588

-----------------------------------------------------------------------------------------------------------------

2. Discussion

Following aspects on “Scope and approach of energy saving study” were proposed for discussion over the e-mail reflector.
2.1. Determine energy consumption breakdown in existing NodeBs

	Ericsson
	We agree that the focus of the study should be on Node B energy savings, with emphasis on those Node B parts where substantial energy savings can be expected. In our view, these parts can be identified without a detailed breakdown of the energy consumption. We do not consider energy savings related to more peripheral parts of the overall site solution to be within the scope of the study item

	Hauwei
	We agree that the study should be on the RBS part. For the energy consumption breakdown, the absolute values or percentages depend a lot on the nodeB type and configuration, but we may be able to provide a qualitative relationship as mentioned by VF above

	NSN
	We also see that the study focus is on Node B energy saving. As for the power consumption break down, we can identify some of the primary energy saving components, such as backhaul transmission, BB processing, radio transmitter (including power amplifier) and radio receiver (including possible additional amplifier components). The energy consumption of each these can be of highly varying difference depending on the product architecture, generation, applicable usage environment etc. In addition to these we have secondary energy consumers such as heating/cooling, batter back up leak current, which we can leave out of the standards discussion. That is - instead of trying to argue over whether this or than unit consumes more power than some other unit in the Node B we could aim at characterizing where in the Node B the saving of a specific idea is expected to take place and whether that saving is a small/medium/large portion of that part of Node B. Furthermore savings in one place should nto end up getting offset by additional power consumption somewhere else.

	Qualcomm
	We encourage companies (in particular NodeB vendors) to fill in the power consumption template as proposed in R1-100287. Without such information, it is very difficult to proceed on this study item. We also agree that the focus should be on Radio Base Stations (RBS).

	TIM
	We do believe that a consumption break down is essential for this study. Precise number may be not necessary, but looking to a given class of NodeBs, it is important to know the relative percentages of power consumption in the identified components (see for example NSN comment), and more in general of the energy budget required to run a site (e.g. power in vs power out). This is important to understand if we are focusing on the correct area for improvement or not, even if some areas can be out of scope. A 30% improvement in a part of the node that consumes 10% of the overall power is not so interesting with respect to a 5% improvement on area much more power hungry J. We do need some reference to understand if the proposal under discussion is worth its cost… 

In conclusion, we need to optimize the overall energy required to run a nodeB site: so not only the optimization of RF components but also heating/cooling, power conversion, etc. (i.e. we need to optimize the power in vs power out ratio). Several of these aspects are likely out of scope of 3GPP RAN, but they must be considered in developing the gain vs pain analysis. So the energy consumption breakdown of the whole node B site is absolutely necessary to have a benchmark for understanding the real gains. Moreover, please note that there are public papers stating that the overall power consumption of a UMTS NodeB varies only by a 3% factor when traffic varies from 0 to peak traffic  (A. Corliano and M. Hufschmid, “Energieverbrauch der mobilen Kommunikation – Schlussbericht”, tech. Rep. , Bundesamt für Energie BFE, Feb. 2008; http://www.bfe.admin.ch/forschungelektrizitaet/01740/01748/01751/02313/index.html?lang=it&dossier_id=02128). The study should not consider Radio Network Control nodes.  

	Vodafone
	There are many literatures that provide a breakdown of RBS energy consumption (e.g. [1] in R1-100587).  We encourage NB vendors to provide either a relative percentage breakdown or at least identify a relation (big, small, medium) for the group to be able to focus the efforts for solutions.                 The focus of study in our view should be on Radio (RBS). Radio Network Control nodes (RNC or BSC) should not be of primary consideration for the present study.


Summary

It was majority view that absolute power consumption breakdown was not required; qualitative relationship on power consumption breakdown to target the solution on Node B parts where substantial energy savings can be expected was essential/beneficial. Qualcomm preferred a detailed NodeB energy consumption breakdown (Table 2 of R1-100287). NSN propose to focus on a solution rather than the power breakdown and then characterize where in the Node B the saving is identified for a solution and by how much ensuring the power is not offset by increase in power in another place within NodeB power. 
Proposal 1

· It is proposed the group discuss quantitative breakdown of power consumption for dominant Node B parts as a guideline to focus solutions. 

· Any Identified solution should result in net power saving for the entire NodeB. 
· Focus study on power saving  of RBS
· Discuss further if energy saving of site support solutions and NodeB peripheral parts (e.g. rectifier, backup system, Cooling etc) are to be in the scope of SI

The focus of the solutions for power saving should be on those dominant parts ensuring there is an overall power saving in RBS. Power saving solution for more peripheral parts of the overall site solution are outside the scope of study item.

2.2. Establish NodeB energy savings targets
	Ericsson
	We do not see the need for specific target levels for the energy savings.  It is not clear how to formulate such a target in an appropriate way. In our view, each proposal or group of proposals needs to qualify itself through a broad gain-vs-pain analysis, rather than a comparison with a specific target value. Proposals may have benefits as well as drawbacks that are not easily captured by a single Node B energy saving metric, for example decreased or increased inter-cell interference in neighbor cells

	Orange
	We share the view of NSN.

	Hauwei
	We tend to agree with VF. Techniques can be investigated for their own merits and impacts. An overall saving target may be difficult to define at this

	Nokia Siemens Network
	In line to the NSN comment to [1], we also tend to agree that setting a numerical target is not at this stage necessary. Then again we should apply the gain vs. pain evaluation vigorously. If find a solution that saves a significant amount of power, is backwards compatible to UEs and implementable in SW in a large portion of Node Bs we should consider that as more likely candidate to standardize over a solution that saves a small amount of power in small amount of Node Bs, cannot be applied as long as pre-Rel10 UEs are camping in the cell and requires Node B HW overhaul.

	Qualcomm
	Without a performance target, it is not clear to us what is good enough. For example, it may be good enough to improve the PA efficiency to achieve the energy savings and we could conclude that no further study is needed

	TIM
	Setting targets may prove to be difficult. As such it is important to define the energy consumption breakdown. So gain vs pain analysis can be performed. Concerning the issue on power amplifiers, we would like to evaluate the possibility to standardize performance stability in a wide range of temperature and humidity situations. This may be required to relax requirements on cooling/heating without impacting the system performance 

	Vodafone
	We do not see a need for specifying absolute targets for study at this stage of study. The solutions identified for standardisation as part of the WI should consider Gains, impact to latency, impacts to UE, coexistence with legacy UEs, complexity etc. In our view, the initial priority for the study should be solutions that are PA technology agnostic. In general, the study should focus on what can we do for the legacy hardware (e.g. already deployed PA's, antennas etc). if making changes to the standard allow for some energy efficient mode of operation (e.g. signalling that might be required to UEs) those should be studied.  Improving aspects such as PA efficiencies is something done by implementation without requiring changes in 3GPP standards (unless a standard is set to define classes of PA in terms of their power efficiency). "What solution is good enough" will be for the group to conclude for adoption for the work item phase considering other factors (see our view in [4] below).

	ZTE
	We share the view of VDF.


Summary

Majority of companies except for one (Qualcomm) did not see a need to set any numerical target(s) for the study at this point. “pain-vs-gain” should be well (“vigorously”) analyzed. Companies expressed preference for software implementable solutions and solutions that are backward compatible to UE’s.
Proposal 2
· No absolute numerical target is to be defined. 
· “Pain-vs-gain” should be well studied for each proposed solution. 
· Preferred candidate solutions are the ones that provide substantial gains with low/no impact to system (Harware, UE backward compatibility).
2.3. Identify solutions based on the existing Uu interface that rely on NodeB implementation enhancements as well 

	Ericsson
	In our view, backwards compatible and non backwards compatible solutions can be studied in parallel. However, it is clear that backwards compatible solutions can have a significant advantage compared to non backwards compatible solutions in certain scenarios (e.g. when only a single carrier is deployed). Such aspects should be considered in the gain-vs-pain analysis

	Orange
	We have the same view as Vodafone. Solutions retaining the existing Uu interface are clearly preferred. It looks difficult for us to activate a non backward compatible solution on our network given the high number of UEs already deployed (unless it is done on a new band where we have not deployed UMTS yet, e.g. the 1800 MHz band).



	Hauwei
	If changes of the Uu interface are proposed their impact on legacy equipment should be evaluated carefully. If this is taken into account, we are fine to consider such approaches as well. Concerning approaches related to implementation, our view is that they can be mentioned but their quantitative gains may be difficult to evaluate in this study. Concerning the work already performed by other WGs, e.g. RAN3, we believe that their findings can be taken into account and possible re-use or extensions can be considered in this SI

	Nokia Siemens Network
	We tend to agree that the solutions not requiring UE involvement would be more attractive – for numerous reasons. The SI sheet on the other hand does state that solutions that are not backwards compatible could also be looked at. This is of course not yet saying that we should blindly rush in writing CRs requiring significant UE changes. At this stage it appears that RAN has given full freedom for our imagination to conceive all kinds of possible solutions that can be then evaluated for their practical potential at a later stage.

	Qualcomm
	Our position still remains the same. We think that the study should be approached in two phases  

·        Phase 1: No change to Uu interface and only consider NodeB implementation enhancements and smart UTRAN operation

·        Phase 2:   Consider changes to Uu interfaces as a last resort only if it is established that the solutions identified in Phase 1 are not good enough

	TIM
	we tend to agree with Qualcomm point of view. Backward compatible solutions should be given higher priority while non backward compatible scenarios should be considered if nothing comes out from the first phase

	Vodafone
	We do not see backward compatibility for legacy UEs as a pre-requisite for consideration of a solution for the study, Nevertheless the impact should be captured as part of the study. it would         obviously be preferable to be able to minimise the impact on the level of service available for legacy UEs. Above, "another 3GPP TR",  we refer to ongoing or already progressed work in other working groups e.g. TR 32.826, "Introduction of dormant mode" in TS 25.433 etc.   In short we do not see need for study in RAN1 to capture any solutions that  are implementation dependent or otherwise that has already been captured in a 3GPP TR/TS.

	ZTE
	Because backwards-compatible or non-backwards compatible solutions might be studied in this SI, at current stage it should not be restricted to solutions based on the existing Uu interface. We believed that the impact of Uu interface should be analized carefully.


Summary

Broadly, preference is for solutions that are backward compatible that can provide substantial gains. 5 Companies did not want to preclude study of solutions impacting Uu interface in parallel with solutions restricted to no change to Uu interface with a precondition that the Pain-vs-gain is well analyzed. 2 Companies (TIM and Qualcomm) preferred phased approach depending on if any solutions can be identified in the 1st phase or if the 1st phase meets the target.
Proposal 3
· Solutions with no/minimal impact to legacy UE’s are preferred over solutions impacting Uu interface.

· Discuss further if UE Non backward compatible solutions that can provide substantial gains if can be studied in parallel with careful consideration to “Pain-vs-gain” analysis.

2.4. Agree to adopt solutions impacting 3GPP specifications only if the targets are not met using above implementation dependent solutions relying on Uu interface based solutions relying on implementation enhancements
	Ericsson
	As mentioned earlier, we are hesitant to specify target levels for the energy savings

	Orange
	we share the view of Vodafone.



	Hauwei
	We also see a big benefit from smart UTRAN operation and related enablers for this, e.g. higher layer configuration mechanisms. But as said above, at this stage it is difficult to set an overall target or to restrict ourselves to solutions without Uu impact

	Nokia Siemens Network
	It is absolutely clear to us that at this time no one can claim that there is a need to require changes to the Uu interface. The study has not even properly started yet, hence it is not possible to conclude that a solution having a particular impact will be adopted. Then again it is almost as difficult to say that no such thing will not be done in a hypotetical future WI – given the way the SI is formulated.

	Qualcomm
	Without a performance target, this study is unbounded. It is not clear to us at this time if there is a need to adopt a solution that requires changes to the Uu interface. We believe that NodeB implementation enhancements and smart UTRAN operation may be good enough to achieve significant savings in NodeB energy consumption

	TIM
	we believe that the work should consider solutions impacting 3GPP specs for RBS. This does not necessary imply the standardization of non backward compatible solutions. On the targets, see previous comments

	Vodafone
	An absolute value for target may not justified for this study as the benefit of the solution will be a complex factor of cost, impact to latency, impacts to UE, coexistence with legacy UEs, specification complexity, commercial availability of  solution etc.. 

Any solution that could provide power saving in RBS should be studied, for the work item, the group will need to adopt solution based on what they feel gives good gain vs pain trade-off.

	
	


Summary

It is unclear if identified solution would require changes to Uu interface as is an outcome of analysis of “pain-vs-gain” for solution studied. Majority of the companies see no need for specifying an absolute target at this stage of the study (see summary and proposal in section 2.2).
2.5. Metrics for evaluation
	Ericsson
	We also support using the ETSI measurement methodology for Node B energy efficiency. We also think that other relevant metrics should be taken into account in the overall judgment of the benefits of a proposal, for example the impact on cell and user throughput

	Orange
	We support to use of the metrics defined in ETSI TS 102 706. We also think that the impact of network energy saving techniques on UE energy consumption should be evaluated in the study. Indeed, our consumers would not appreciate a noticeable degradation of their battery life.



	Hauwei
	We agree that the work in ETSI provides a good basis for evaluating the energy saving gains.

Concerning the load, there may be some value in looking at the dynamic behavior of the network and short term energy saving gains for variable loads. Besides the metric for the energy saving gain itself, we may also need to find appropriate ways to relate this to the trade-offs and impacts of each technique.

	Nokia Siemens Network
	The evaluation metric is specifically difficult one to come by when it should be applicable to a very diverse range of Node B types and architectures. That said, we should consider (at least) following aspects

- Can legacy or new UEs camp in a cell employing an energy new technique

- Can legacy or new UEs be in Cell_DCH in a cell employing an energy saving technique

- What is the impact of an energy saving technique to UE energy consumption

- What is the impact of an energy sacing technique to the system performance?

	TIM
	we believe that the impact on user experience should also be considered. E.g. is there any impact on percentage of lost calls/dropped calls in a cell implementing energy saving solutions? In other words, if a cell is in energy saving mode and a user switch on his/her phone in the middle of the night for an emergency, it is important to avoid long delays in getting the line (think of a call to 911)!

	Vodafone
	We believe system impacts and the gains with energy efficiency should be quantified for each solution. 

· We believe the analysis should Consider 3 loads (high, medium and low load) but solutions should focus on low load. 

· Any envisaged increase in Mean time between failures of RBS should be captured in the Impacts. 

· We propose the metrics and evaluation to be based on ETSI TS 102 706. The parameters in the Annex E are proposed to be used for the study as a baseline

We agree "no load" may also need to be studied as yet another scenario. But all solutions envisaged for "no load" may not be equally applicable for "low load" e.g if solution is to completely turn off a base station under no load in a single RAT, single carrier cell.

	ZTE
	Whether no load is included in low load? We thought that no load is a special case of low load.   

· For the gains of energy saving, we should consider the total gains of UTRAN and UE, because some solutions might impact the power consumption of UE. And for the gains of UE side, the quantity of UE and the impact of UE should be considered. 

· For the metrics and evaluation, we thought that based on static load is not enough, because in live network the load is dynamic and the power consumption will be change dynamically according to the load. If adopting dynamic load for metrics, the dynamic load model should be carefully studied


Summary

At least 4 companies supported the metrics and evaluation for the study to be based on ETSI measurement methodology in ETSI TS 102 706. Some companies saw need for additional metrics for analysis of system performance (cell and user throughput), impact to UE RRC state’s, UE camping, UE energy consumption, Call setup latency (e.g emergency call) etc. Vodafone proposed use of 3 loads (high, medium and low load) as baseline. Additional load conditions (dynamic load and no-load) were also proposed.
Proposal 4
- Agree on metrics and evaluation to be based on ETSI TS 102 706

- Discuss further if high, medium and low load can be considered baseline for all techniques with addition of no load and dynamic load as additional for evaluation purpose.
- Discuss if below additional metrics can be considered
· Cell and User throughput

· UE power consumption
· impact to UE RRC state’s, 

· UE camping, 

· UE energy consumption, 

· Call setup latency (e.g. emergency call)
2.6. Skeleton TR in R1-100588 (Provide comments as revision)
- ZTE provided additional section’s for scenarios i.e. deployment/UTRAN capability (e.g. MIMO, DC)/cell load/backward compatibility etc ) and Metrics for evaluation

- Qualcomm proposed additional sections [2] on 
· Energy Consumption of UMTS Cell Site with analysis of energy consumed by current UMTS cell sites under different antenna/carrier configurations, NodeB topologies and DL and UL loading scenarios 
· and UMTS Cell Site Energy Savings Targets under different antenna/carrier configurations, NodeB topologies and DL and UL loading scenarios.
Proposal

· Agree to include a section on Metrics for evaluation
· Discuss further if section on scenarios is applicable and the contents

· Agree on a section on Energy consumption of UMTS cell site. Discuss if “Proposal 1” (No detailed breakdown) is acceptable to capture
· Discuss need for section on absolute target for Energy saving
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