3GPP TSG-RAN WG3 Meeting #75-bis
R3-120604
San Jose del Cabo, Mexico, March 26-30, 2012
Agenda item:

13.1.1
Source:



Nokia Siemens Networks 
Title:




Energy saving with multicarrier and hetnet
Document for:

Discussion and Approval
1 Introduction
This document discusses LTE Energy Savings (ES) scenarios using a distributed signalling solution along with related centralized scenarios. The intent is to clarify those scenarios actively being studied within RAN3.
2 Discussion
2.1 Multi-carrier coverage scenario and ES
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Energy Savings support for dual-RAT is currently being standardized in R11. In TR 36.927 [1] section 5.1.1 the following inter-RAT scenario was studied in the R10 timeframe:

Description

Meanwhile an Intra-LTE solution given in Scenario 2 of [1] has been supported since R9. An issue for clarification regards the following sentence from [1]: “The E-UTRAN cells are only deployed for capacity enhancement at some hot spots”. Based on the R3-75 meeting regarding stage 2 specifications it seems some company’s view that adding inter-RAT ES support is based on an understanding that only the scenario explicitly studied in 36.927 should be considered supported. With this understanding and a distributed messaging solution, Scenario 1 and 2 will be supported in R11, but both scenarios happening simultaneously would not. So a scenario where both the LTE carrier and the legacy carrier have nodes deployed that provide coverage and can cover for the hotspot cell, then only the inter-RAT ES or intra-LTE ES can be active at a time, but not both at the same time. 
While this may be the result of likely configurations, if a network starts with scenario 1 from [1] and then adds macro eNB’s, the ES function and interface specification is flexible and it is left to configuration, O&M polices, etc.  for making the best use of it. Neighbor(s) of a capacity booster cell that are allowed to cover for the capacity booster for ES is a configurable attribute.  
We note that a LTE hetnet combined with an overlaid legacy RAT Use case scenario is shown as studied in 32.834 [2], namely Use Case 3 as shown below:
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Quoting from [2]: “In case RAT2 is LTE and the cells can overlap, both the LTE Energy Saving function and the inter-RAT Energy Saving function can be executed”. Thus if the Pico is turned off, then either the RAT1 cell or the RAT2 cell may reactivate the smaller cell they cover for if the Pico has the isESCoveredBy attribute [3] set to yes for both neighbors.


[image: image2.emf] 

RAT 2 cell  

RAT 1 cell  

Dormant  cell  


And further given network load is low enough; both Pico’s and Macro can be deactivated as illustrated in the following diagram from [2]. In this case the RAT2 macro cell has its isESCoveredBy attribute set to yes for its neighbor RAT1, while the Pico has its sESCoveredBy attribute set to Y for both.
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Alternatively and perhaps more realistically, the multicarrier hetnet ES scenario can be for RAT2 only, such that there are multiple LTE carriers. Coverage may be provided by one or more carriers. As section 22.4.4.2 of 36.300 [4] does not seem to prevent distributed signaling for ES with a multi-carrier coverage scenario; our understanding is that multi-carrier hetnet is already supported. We therefore propose this be agreed within RAN3.
Clarification 1: The interface specs for a distributed ES messaging solution support both an intra-LTE solution that may include multicarrier hetnet along with and capable of operating at the same time an inter-RAT solution in R11.
2.2 Hetnet and ES
The Use Case 3 scenario from [2] also has another ES aspect, namely that the LTE Macro cell can be sent dormant as well as the small hotspot cell. A similar scenario occurs with multiple LTE carriers where a Macro cell may go dormant for ES reasons if the Macro cell is viewed as providing additional capacity along with or instead of Pico’s, given the Macro cell is covered by one or more other cell(s). That is a larger LTE cell (macro/micro) could be sent dormant for ES if it is both not needed for serving the current offered UE load nor is needed for providing coverage to any UE’s in the area. Of course there may be various reasons (multicarrier UE support, roaming bands) such a cell for a carrier is not allowed to go dormant, but the current RAN interface specifications are flexible and do not prevent doing so for ES reasons, even if the use case has not been extensively discussed in RAN3. 
Section 22.4.4 of TS 36.300 [4] on ES support distinguishes a capacity booster node from cell(s) providing basic coverage for ES. A capacity booster cell is not specified as limited to a small cell, specifically a Pico cell. Nor do the specifications preclude a deployment of two carriers, one at say 2.6 GHz and another at 800 MHz, such that a Pico at 2.6 GHz has its isESCoveredBy attribute [3] set to Yes for an overlay Macro cell at 2.6 GHz and the attribute set Yes for neighbor at 800 MHz, so that the Pico is covered by two separate larger cells on separate carriers. Given a cells coverage at 2.6 GHz tends to be smaller than the cell coverage at 800MHz, this implies the Macro nodes associated with the separate carriers may be located at different geographical places.

So for example if there is a second carrier at a high band and another at a low band, then the high band Macro cell might have the isESCoveredBy attribute set to Yes for the related cell at a low band macro, assuming the low band Macro provides coverage, UE’s are dual band capable, etc. TS 32.762 [4] contains the following terminology for the ES cells: “candidate cell is a cell which can provide coverage when the original cell goes into Energy Saving state.” The following is a general high level ES process flow using configured attribute terminology from SA5:

1 Original cell esSwitch attribute configured value is On 

2 Original cell isESCoveredBy attribute value configured with Yes for at least one candidate cell
3 Original cell load falls below thresholds (e.g. esActivationOriginalCellLoadParameters, esActivationCandidateCellLoadParameters) for a configured time duration

4 Original cell offloads any remaining UEs via HO with RNL cause set to Switch Off Ongoing

5 Original cell sends eNB Configuration Update msg to neighbors (Deactivation Indication IE included) and deactivates

6 Candidate cell esDeactivationCandidateCellsLoadParameters load surpasses threshold 

7 Candidate cell sends Cell Activation Request message to inactive Original cell 

8 Original cell switches on cell and returns the Cell Activation Response message
9 Original cell informs neighbours cell(s) about the re-activation via the eNB Configuration Update msg (Deactivation Indication IE not included)
We finally note that multicarrier scenarios are currently being discussed with respect to the CB-ICIC work item in RAN3, including whether there is value in having a Pico activate/deactivate a carrier for ICIC reasons. While CB-ICIC can be expected to focus more at high interference scenarios resulting from high load periods and ES occurs during lesser load periods, coordination of the two might enable longer periods of ES (cells dormant) without degrading the performance of UEs in the network. Thus the work on interference reduction and proposed ES enhancements in multicarrier hetnet environments with respect to which node cells to dynamically activate and deactivate should be coordinated.

Clarification 2: The current interface specifications support activation/deactivation via distributed signaling of capacity booster nodes for ES. The capacity booster cell type (coverage area) can be of any cell size given it is covered by another cell.
3 Summary
This discussion has considered some typical LTE scenarios, namely multicarrier hetnet environments, where ES is expected to be supported by the LTE specifications. It assumes that the interface specs for a distributed ES messaging solution support both an intra-LTE solution that may involve multiple carriers along with and capable of operating at the same time an inter-RAT solution in R11. It further suggests that the current interface specifications support activation/deactivation via distributed signaling of capacity booster nodes for ES where the capacity booster cell type (coverage area) can be of any cell size as long as it is covered by at least one other cell.
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Networks may consist of LTE cells deployed as capacity enhancement, overlaying existing and optimized 2G/3G network.
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Figure 5.1.1-1. Inter-RAT energy saving scenario 1


Figure 5.1.1.1 shows scenario 1 in which E-UTRAN Cell C, D, E, F and G are totally covered by the same legacy RAT Cell A and B (e.g. UMTS or GSM). Cell A/B has been deployed to provide basic coverage of the services in the area, while other E-UTRAN cells boost the capacity.


The E-UTRAN cells are only deployed for capacity enhancement at some hot spots, therefore, the continuity of LTE coverage could not be guaranteed. The legacy network provides the basic coverage, for UEs with multi-mode capability.
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