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1
Decision/action requested

The group is requested to discuss and approve the identified inter-RAT energy saving use cases.
2
References

1. 3GPP TS 32.551 v10.1.0: “Energy Saving Management (ESM); Concepts and requirements”.
2. 3GPP TR 36.927 v1.1.1: “Potential solutions for energy saving for E-UTRAN”.
3. S5-111491, “Proposal for a new Study Item on OAM aspects of Inter-RAT Energy Saving”, Deutsche Telekom, Nokia Siemens Networks, TeliaSonera, Orange, Motorola, Huawei, Vodafone, Ericsson, Alcatel-Lucent, China Mobile, China Unicom, NEC, ZTE.

4. R3-103577, “Discussion on turning off networks to save energy saving”, TeliaSonera

5. 3GPP TR 32.8IRE V0.0.1: “Study on OAM aspects of Inter-RAT Energy Saving”.

3 Rationale
At the time being, two sources from 3GPP specifications are seen to identify inter-RAT energy saving use cases, which can be a start point of Rel-11 inter-RAT energy saving Study Item work.
Source 1: Rel-10 TS 32.551 [1]
/* Start of draft,  Annex B: Use case details for eNB overlaid
UC2: Inter-RAT Cell Coverage

In this scenario, E-UTRAN Cell B is totally covered by inter-RAT Cell A (such as legacy system UMTS or GSM). Cell A is deployed to provide basic coverage of the voice or medium/low-speed data services in the area, while Cell B enhances the capability of the area to support high-speed data or multi-media services. The energy saving procedure in the coverage of Cell B (ES area) may be triggered in case that no high-speed data or multi-media traffic in Cell B is detected. Cell B deactivation of energy saving may be triggered when the high-speed data or multi-media service request in ES area is restarted again.
/* End of draft
Source 2: Rel-10 TR 36.927 [2]
/* Start of draft,  section 5.1 study on inter-RAT scenario 1
5.1.1
Description of scenario 1
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. 
The energy saving solutions for this scenario should only be considered in case there are no LTE-only capable devices, and in case the E-UTRAN is jointly deployed with legacy RAT (e.g. UMTS or GSM). 

If all cells have the same multiple PLMNs in a network sharing scenario, there are no issues with the solutions to scenario 1. Limitations related to other network sharing scenarios are FFS.
/* End of draft

Both sources provide a consistent description of inter-RAT energy saving and also align with the scenario identified by use case 2 in the new SI proposal [3], which is:

Use case 2: cells of one RAT are not collocated and have a significantly smaller coverage area than the other RAT.   
As a brief summary of the above consistent scenario, an inter-RAT energy saving use case is valid when the following conditions are met:

a) UE constraint: Multi-RAT UEs with backward compatibility (for example, G/U dual mode, G/U/L multi-mode) are mandatory for inter-RAT energy saving. If any single-mode UE for advanced RAT (for example, LTE-only UE) is active in the advanced RAT cell, the inter-RAT energy saving functionality should be prohibited to guarantee the service of the single-mode UE for advanced RAT in all time.
b) Inter-RAT cell deployment: Advanced RAT cell (such as E-UTRAN cell) is totally covered by the legacy RAT cell (such as UTRAN cell) with no collocated site, in which advanced RAT cell provides capacity boosting of small hot spot areas  while legact RAT cell provides the basic coverage of the whole area. 
c) Neighboring relation constraint: Considering the statement of “the continuity of LTE coverage could not be guaranteed” in TR 36.927, advanced RAT cell should not have any same RAT neighbour cell in the inter-RAT energy saving case. Otherwise, intra-RAT energy saving will exceed inter-RAT energy saving for execution.
Furthermore, one concern from [4] is important for the group to be carefully discuss inter-RAT energy saving scenario and corresponding management requirements, in that 
d) Customer experience in advanced RAT cell should not be obviously degraded due to inter-RAT energy saving. Impact on customer experience should be evaluated for operator’s policy of inter-RAT energy saving. 
/* Drafted from 3GPP RAN3 tdoc [4]

In [2, 3, 4] they talk about closing down EUTRAN, as it is intended in [1], to save energy in their provided scenarios. Of course it can be relevant if we are talking about a limited area, but for larger areas it seems unreasonable. This because, as stated earlier, if the operators have customers paying about 70 €/month for EUTRAN services, they are not interested in using just GERAN/UTRAN that they could have got for maybe 20 €/month. In [2 and 4] they also turn off one of the carriers in the HSPA network. This means that they just have one carrier left to provide the services asked for. These actions made in the contributions will of course save power for the operator, but will they also keep the operators customers satisfied? 
/* End of draft

4 Detailed Proposal

pCR to draft TR 32.8IRE “Study on OAM aspect of Inter-RAT Energy Saving”[5]
	1st Modified Section


4.3 Use cases

The following use cases are identified to be valid for inter-RAT energy saving.
4.3.1
Use case 1 
Two RAT layers are deployed in the same network area, while cells of one RAT (generally advanced RAT technology such as E-UTRAN) are not collocated and have a significantly smaller coverage area than the other RAT (legacy cell such as UTRAN cell). Advanced RAT cells can go into energy saving state with the coverage backup of the legacyRAT cell.
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Figure x.1: Inter-RAT Cell Deployment with large/small coverage
This use case is valid when: 
a) UE constraint: Multi-RAT UEs with backward compatibility (for example, G/U dual mode, G/U/L multi-mode) are mandatory for inter-RAT energy saving. If any single-mode UE for advanced RAT (for example, LTE-only UE) is active in the advanced RAT cell, the inter-RAT energy saving functionality should be prohibited to guarantee the service of the single-mode UE for advanced RAT in all time.

b) Inter-RAT cell deployment: Advanced RAT cell (such as E-UTRAN cell) is totally covered by the legacy RAT cell (such as UTRAN cell) with no collocated site, in which advanced RAT cell provides capacity boosting of small hot spot areas  while legact RAT cell provides the basic coverage of the whole area.
c) Neighboring relation constraint: Considering the statement of “the continuity of LTE coverage could not be guaranteed” in TR 36.927, advanced RAT cell should not have any same RAT neighbour cell in the inter-RAT energy saving case. Otherwise, intra-RAT energy saving will exceed inter-RAT energy saving for execution.
d) Customer experience in advanced RAT cell should not be obviously degraded due to inter-RAT energy saving. Impact on customer experience should be evaluated for operator’s policy of inter-RAT energy saving. 

	End of Modifications
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