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1 Introduction 

Several aspect related to energy saving (ES) have been discussed and particularly high ES gains are expected when ES is activated in inter-RAT scenarios with 2G/3G overlay ‎[1].
The existence of overlayed coverage allows for a complete switch off of cells (these cells are in "ES-state") during low-load periods. Attention needs to be given to the avoidance of coverage holes. Dedicated cells of another RAT may be utilized to provide coverage and capacity during these periods. These measures are serving to ensure QoS for connected UEs. Following the discussion [2] it has been agreed that a complete switch off of LTE cells in a certain area is a valid solution if no LTE-only UEs need to be considered. The network may provide switch on ("wake up") capabilities, i.e. increasing load and/or QoS demand may be detected and a node of a superior RAT can be re-activated (triggered to leave ES state). In this way QoS is guaranteed, i.e. LTE coverage is virtually provided even if LTE cells are temporarily switched off [3] [4].
In idle mode however, the UEs and consequently the users are naturally unaware of any ES measures.  In an example situation a switch off of LTE cells has taken place and basic coverage is provided by GSM ("ES-compensation state") – see fig.1. The serving technology shown on the subscriber’s mobile device is GSM. The subscriber will believe that the network operator is providing a poor quality of service, therefore subscribers will become dissatisfied with the network provider. In other words, a misunderstanding is created: the user will belief he/she is outside LTE coverage. 
[image: image1]
Figure 1: Example: inter-RAT overlay. LTE cells in ES state. UEs in idle mode camp on GERAN cells.
2 Proposed Solution

In order to avoid this misunderstanding it would be advantageous if the user can be informed about the availability of the superior RAT. 
LTE availability might be signalled towards idle (LTE-capable) UEs. As these UEs would be camped on GSM (or UMTS) cells, such LTE-availability indications could be sent via GSM/UMTS broadcast information.

LTE availability can be further indicated towards the user. The indication on the display could be a symbol, an LED having different colours, or a data rate. The idle users become aware of LTE availability resulting in a significant improvement of idle users' perception - see fig.2.


[image: image2]
Figure 2: A user will be informed about LTE availability, even if camped on GSM.
3 Summary
It is proposed to discuss the following SIB enhancements in the context of ongoing ES in an inter RAT overlay scenario: LTE cells are in ES-state but can be switched on if needed.
The GSM (and/or UMTS) cell in ES-compensation state provide service in idle mode and for basic services (e.g. speech calls) in connected mode. Considering the wake up capabilities it is possible to activate LTE on demand. 

GSM (and/or UMTS) cells may broadcast the availability of the more advanced technology LTE and a subscriber can be made aware that a superior radio access technology is available, even when that superior technology is switched off due to ongoing ES measures.
4 Text proposal for draft TR on ES

	***  First change, omitted text not changed   ***


5.1
Deployment scenarios

When operators deploy the LTE network for capacity enhancement at hot spot at initial or later stage, 2G/3G network may have been provided and optimized as the overlay. 
Scenario 1:
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Figure 5.1-1. Inter-RAT energy saving scenario 1
In this scenario as is shown in Figure 5.1-1, E-UTRAN Cell C, D and other E-UTRAN cells 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. 

This scenario describes the deployment of E-UTRAN at the initial stage, and 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 those UEs with multi-mode capability and the E-UTRAN only UEs could not be served when they are out of the coverage of E-UTRAN. However, availability of the LTE coverage may be indicated to multi-mode UEs also in the areas where it is temporarily switched off, so that services requiring QoS offered only in LTE are not blocked or perceived as unavailable.
The solutions for this scenario should only be considered in case there are no LTE-only capable devices.

	***  Omitted text not changed   ***


5 References

[1] RP-101740, CMCC, CATT, Ericsson, Huawei, Motorola, NEC, NSN, Qualcomm, Samsung, ZTE, "Way forward for Energy Saving" 3GPP TSG RAN WG3 Meeting #68, Montreal, Canada, 10-14 May 2010
[2] R3-102892, Ericsson, “Inconsistencies in Energy Saving Use Cases”, 3GPP TSG RAN WG3 Meeting #69-bis, Xi'an, China, 11-15 October 2010
[3] R3-102349, Nokia Siemens Networks, “Constrains and opportunities for energy saving with compensation functionality”, 3GPP TSG RAN WG3 Meeting #69, Madrid, Spain, 23-27 August 2010
[4] R3-101648, Nokia Siemens Networks, “Negotiation-based algorithm for ES compensations”, 3GPP TSG RAN WG3 Meeting #69-bis, Xi'an, China, 11-15 October 2010






[image: image5.png]LTE cells in ES Idle users are

state informed LTE cellin
(switched off due to about LTE no ES state
low/zero traffic coverage (switched on due to
demand) via GSM BCH detection of active

users)



