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Decision/action requested

The group is requested to discuss and approve the proposed the concept of multiple RAT1 ESM
2
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Discussion
Energy Saving Management in TR 32.826 [1] and TS 32.551 [2] mainly focused on the Intra-RAT scenario where all eNodeB utilize the same RAT, and provide the same services. Therefore, an UE should be able to receive services from the Energy Saving Backup Cell, when its serving eNodeB enters the energy saving mode. Theorically, each eNodeB should be able to become the Energy Saving Cell or Energy Saving Backup Cell. During the off-peak hours, Intra-RAT ESM needs to select an eNodeB that has sufficient capacity to serve UEs whose serving eNodeB was switched off. Since UE is able to receive the same services in the ES interval as in the non-ES interval, no specific service impact requirement is defined, except saying that it is subject to operator’s policy.

It is not the case for Inter-RAT ESM, since the eNodeB utilize different RAT, and may provide different services. The RAT combination table below, copied from TR 32.834, indicates that only eNodeB with LTE RAT can enter the energy saving mode.
	RAT 1
	RAT 2

	GSM
	LTE

	UMTS
	LTE


LTE is intended to provide hot-spot coverage to increase the network capacity as an attempt to mitigate traffic congestion during the peak hours. The above table shows that when energy saving mode is activated, GERAN or UTRAN is used to provide services to UE, while switching off the LTE cells. This approach, however, brought major concerns to operators [4] that people who pay more to subscribe to LTE services will not be pleased to learn that their services have been downgraded to GERAN or UTRAN in order to save energy for the operators. As the result, the major issue for Inter-RAT ESM is to determine the level of impact to services that can be acceptable to subscribers.         
Here are some observations derived from the above discussions:
1. LTE cells are able to enter the energy saving mode. 
2. GSM / UMTS cells can’t enter the energy saving mode due to the requirements of emergency services (e.g. E911).  
3. Dual mode UE with GSM / UMTS and LTE accesses are required to support both CS voice and high speed data services.
4. Impact to UE services may not be acceptable to the customer, if LTE cell is switched off. 
Today, operators around the world have found Wi-Fi offloading as the cost effective solution to mitigate the network congestion issue. In fact, Wi-Fi is similar to LTE to provide pure high speed data services, and can help to address the service impact issue. 

This contribution proposes the concept of multiple RAT1 ESM to address the service impact issue. 
4
Proposed Text

4.1
Proposed Text #1
	1st Modified Section


3
Definitions and abbreviations

3.2
Definitions

In this document the following definitions are used:

The term “RAT 1” RAT 1: signifies the RAT which provides overlay/back-up coverage. This RAT is not taking energy saving measures, i.e. be always on.

The term “RAT 2” RAT 2: signifies the RAT which provides overlaid or hotspot coverage. This is the RAT where energy saving measures may take place.

Energy Saving Cell: refers to cells that are in energy saving.
Energy Saving Backup Cell: refers to cells that provide services to UE that were attached to cells that have become Energy Saving Cells.    
	End of 1st Modification


4.2
Proposed Text #2
	2nd Modified Section


5
OAM based Inter-RAT energy saving concepts

5.3
Concept 2: Multiple RAT1 ESM

LTE is intended to provide hot-spot coverage to increase the network capacity as an attempt to mitigate traffic congestion during peak hours. In the Inter-RAT ESM scenario, different RAT may provide different services. For example, GSM / UMTS is to provide CS voice service and low to medium speed data services, while LTE is to provide high speed data services. Therefore, dual mode UE with accesses to GSM / UMTS and LTE is required to provide the basic voice and data services that subscribers need. 

GSM is Energy Saving Backup cell to provide basic coverage that includes emergency services (e.g. E911). Therefore, in the Inter-RAT ESM scenario, LTE can ne Energy Saving Cells, but GSM can’t. However, there are concerns that GERAN or UTRAN is not able to provide the services subscribers have expected from the LTE cells.
Wi-Fi offloading is mainly driven by explosive growth of Internet trafffic flooded the mobile networks, and is further enabled by the unprecedented growth of smartphones. Wi-Fi is ubiquitous, especially at homes or hotels where people stay during off-peak hours; therefore, WiFi is the RAT to address the service impact concerns resulted from the switch- off of LTE cells.
The following table shows that multiple RAT1 and the associated servies are used to carry the traffic for LTE and UMTS in the energy saving mode. Each UMTS UE is also dual mode that has both accesses to both UMTS and GSM RAN.
	RAT 2
	RAT 1
	Services

	LTE
	GSM / UMTS
	Voice

	
	Wi-Fi
	Data

	UMTS
	GSM
	Voice

	
	Wi-Fi
	Data


5.3.1.
Variant 1: Centralized Multiple RAT1 ESM
The following concepts describe centralized ESM for LTE and UMTS RAT. 
5.3.1.1
LTE RAT

LTE UE is dual mode that is attached to LTE and UMTS/GSM cells. The ESM has no impact to UE’s access to UMTS/GSM. The following is the concept of energy saving activation.  
1. OAM performs the energy saving initiation on an NE at the time determined by statistics ESM.
2. The NE requests the attached UE to initiate Wi-Fi offloading.

3. The NE returns the number of UE that can’t be offloaded to Wi-Fi to OAM. 
4. OAM should perform the energy saving activation on such NE if the number of remaining UE is not greater than the service impact threshold.
OAM should perform the energy saving deactivation at the time determined by statistics ESM, or receive indication from the energy saving NE on the surge of data traffic.  
5.3.1.2
UMTS RAT
UMTS UE is dual mode that is attached to UMTS cells. The following is the concept of energy saving activation.
1. OAM performs the energy saving initiation on an NE at the time determined by statistics ESM.

2. The NE requests the attached UE to 
· Initiate Wi-Fi offloading if such UE subscribed to the data services.

· Roam to the GSM cell

3. The NE returns the number of UE that can’t be offloaded to Wi-Fi offloading, or can’t be roamed to GSM cell. 
4. OAM should perform the energy saving activation of such NE if

·  There is no UE that can’t roam to the GSM cell, and

· The number of remaining UE is not greater than the service impact threshold.

OAM should perform the energy saving deactivation at the time determined by statistics ESM, or receive indication from the energy saving NE on the surge of data traffic.  
5.3.2.
Variant 2: Distributed Multiple RAT1 ESM
The following concepts describe distributed ESM for LTE and UMTS RAT.

5.3.2.1
LTE RAT

LTE UE is dual mode that is attached to LTE and UMTS/GSM cells. The ESM has no impact to UE’s access to UMTS/GSM.  
1. OAM configures the schedule of ES activation and deactivation. 

2. OAM configures the service impact threshold at the LTE NE. The service impact threshold is the number of UE attached to a NE that correlates to the acceptable service impact if UE decided to use the data service during the energy saving interval. When the number of UE is greater than service impact threshold, it means that the chance of service impact is higher.

3. At the scheduled energy activation time, the NE requests the attached UE to initiate Wi-Fi offloading.
4. NE should perform the energy saving activation if the number of UE that can’t offload to Wi-Fi is not greater than the service impact threshold.

The NE should perform the energy saving deactivation at the scheduled energy saving deactivation time, or as requested by OAM  

5.3.2.2
UMTS RAT
UMTS UE is dual mode that is attached to UMTS cells. The following is the concept of energy saving activation.
1. OAM configures the schedule of ES activation and deactivation. 

2. OAM configures the service impact threshold at the UMTS NE. The service impact threshold is the number of UE attached to a NE that correlates to the acceptable service impact if UE decided to use the data service during the energy saving interval. When the number of UE is greater than service impact threshold, it means that the chance of service impact is higher.

3. At the scheduled energy activation time, the NE requests the attached UE to 

· Initiate Wi-Fi offloading if such UE subscribed to the data services.

· Roam to the GSM cell
4. The NE should perform the energy saving activation if
· There is no UE that can’t roam to the GSM cell, and
· The number of remaining UE is not greater than the service impact threshold.
5. The NE should perform the energy saving deactivation at the scheduled energy saving deactivation time, or as requested by OAM

	End of 2nd Modification




































































































































































