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1
Decision/action requested

It’s asked to discuss and decide which Option from A to C is the way forward policy to eliminate the gap between service impact and energy saving in IRAT ES. 
2
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3
Rationale

In the last SA5 meeting, [1] restates the two challenges (service provision of RAT 2 specific service and RAT 2 only UEs) for inter-RAT (IRAT) energy saving, which have impact on UE services/experience when shifting UEs among IRAT cells. In TS 32.551[2], a business level requirement REQ-32.551-CON-01 also addresses the the concern of energy saving that, the acceptable impact on services shall be determined based on operator’s policy, and a remark is attached that, what exactly is meant with “operator’s policy”, what impacted services could be and what the consequences of not meeting the policy needs further discussion. This document discusses the service impact of IRAT energy saving and suggests several proposals to remove the FFS remark in the requirement.
A basic agreement is reached in the Rel-11 SI work that RAT 1 and RAT 2 cell have different capability of service or QoS provision. Consider the following service scenarios in RAT 2 cell when the RAT 2 cell is decided to be switched off (at the time the load based energy saving trigger has been fulfilled):

Scenario 1: Emergency calls or Wireless Priority Service calls in dual-mode UE
In this case, the Network Element (NE) which RAT 2 cell belongs to waits until the Emergency calls or Wireless Priority Service calls in RAT 2 cell are finished. After RAT 2 cell enters energySaving state, new-coming Emergency calls or Wireless Priority Service calls are provided by RAT 1 cell with the same service quality.
Scenario 2: Legacy voice calls in dual-mode UE

In this case, the NE of RAT 2 cell handovers dual mode UE to RAT 1 cell.Inter-RAT handover does not explicitly degrade the voice quality of the UE when transfering the traffic of PS VOIP packages to CS voice calls.
Scenario 3: Packet Switching (PS) services in dual-mode UE

Similar to Scenario 2, the NE of RAT 2 cell handovers dual mode UE to RAT 1 cell.The situation of service impact by IRAT handover is a little more complex. Generally, RAT 2 cell has the service capability of larger bandwidth and higher data rates than RAT 1 cell. If the available bandwidth or capacity of RAT 1 cell fulfils the PS service requirement in dual mode UE, RAT 1 cell can take over the provinioning of PS service from RAT 2 cell with no QoS degradation, such PS services include Internet browsing, Email, etc. However, the trendancy of new mobile services is to enrich people’s life with coloful multimedia. More and more new services with high data rates and bandwidth requirement are developed, which exceed the service capability of RAT 1 cell and only be fulfilled by RAT 2 system, such as video based applications (So-called RAT 2 specific service in [1]). In this case, switching off RAT 2 cell for energy saving purpose brings explicit experience degradation or service unavailability of UEs for RAT 2 specific service.
Scenario 4: Service of single-mode RAT 2 UE
In this case, when RAT 2 cell is switched off, no service is available for single-mode RAT 2 UE. The operator shall have policies to determine whether to accept the service unavailability for single-mode RAT 2 UE during the RAT 2 cell energy saving period, or to have a “fast-on” mechanism to wake up RAT 2 cell when new service request from any single-mode RAT 2 cell is initiated, or some other policy to balance the service availability and energy saving for single-mode RAT 2 UE.
Surrounded with the gap between service impact and energy saving in Scenario 3 and 4, the operator can determine different policies to eliminate the gap:
Option A: Prioritize energy saving than service impact.
Based on the judgement that RAT 2 specific services are not mature so far (For example, in case the deployment of LTE network is only intended to increase the capacity of UMTS network), most commercial service in mobile networks can be provided by both RAT 2 and RAT 1 cell with no explicit experience difference, the operator may decide to prioritize energy saving than service impact.

Based on the judgement that single-mode RAT 2 UEs are mostly machine type UEs, and service unavailability for machine type UEs does not cause customer complaint or other negative impact, the operator may decide to prioritize energy saving than service impact.

Option B: Prioritize service impact than energy saving.

Based on the judgement that in the near future, more and more RAT 2 specific services will be provided in the network to attract more mobile users to enjoy RAT 2 specific services and contribute more money, or in off-peak hours there are always a few VIP users in RAT 2 cell, or the owner of mechine type single-mode UE pays money to demand the operator to guarantee 7*24 service availability of single-mode UE, the operator may decide to prioritize service impact than energy saving. In this case, RAT 2 cell may never be switched off or in very limited time period of energy saving.

Option C: Tradeoff criterion of energy saving and service impact
This policy provides the operator more flexible choice than the previous two. As shown in Figure 1, the current functions in the specifications (transition between notEnergySaving and energySaving state) have already fulfiled the solution to policy Option A. On the other hand, solution to policy Option B needs to be kept for the operator, but shall be improved with an intermediate state named “restrictedEnergySaving” to make a tradeoff between energy saving and service impact. RAT 2 cell in restrictedEnergySaving state is distinguished from the state of totally switch off (energySaving state, the cell is not visible to the UE), and only carries specific traffic (such as RAT 2 specific service) that can not be provided by RAT 1 cell.



Figure1. Two options for energy saving state transition in IRAT ES
Compared with notEnergySaving state, RAT 2 cell in restrictedEnergySaving state carries lower traffic load, that means the network can reserve less resources for keeping  RAT2 cell restrictedEnergySaving state, and switch off more energy consuming components for energy saving. 

The comparison among three energy saving states are conclude in Table 1, which uses ES state criteria template in TS 32.551.

Table 1: Criteria for energy saving state

	Criterion
	notEnergySaving state
	energySaving state
	restrictedEnergySaving state

	Degree of energy saving effect
	The cell in notEnergySaving state will not consider energy saving as the first priority, but it is left to the vendor implementation how to minimize energy consumption while providing service availability. This minimization may include switching off hardware elements.
	The energySaving state represents the maximum energy saving effect on the cell level. Hardware components shall be switched off for energy saving purpose as far as possible.Which hardware components are switched off is an issue specific to NE implementation.
	The energy saving effect in this state is in between the state of fully switch on and the state of fully switch off for a cell. Which hardware components are switched off is an issue specific to NE implementation.

	Controllability from the network
	The notEnergySaving state has no direct impact on controllability. I.e. in normal circumstances the cell in notEnergySaving state is under control of the network and the network interfaces as X2/S1 and OAM connection are enabled when the cell is in notEnergySaving state.
	The energySaving state has no direct impact on controllability. I.e. in normal circumstances the cell in energySaving shall support the capability to be switched on again by the network, such as by its neighboring cells (eNBs) or the OAM system and a network interface such as X2/S1 or the OAM connection is enabled when the cell is in energySaving state.
	The same as in notEnergySaving state

	Service availability
	The cell in notEnergySaving state should provide complete service to UEs in the coverage area of a cell. From the view of such an UE, the cell in notEnergySaving state is visible when the UE scans all RF channels according to its capabilities.
	The cell in energySaving state does not provide any service to UEs. From the view of an UE, a cell in energySaving state is not visible. 
	The cell in restrictedEnergySaving state shall carry the traffic of RAT2 specific services and RAT2 only UEs in the coverage area of the cell. Other traffic shall be moved from RAT2 to RAT1 cell before RAT 2 cell enters restrictedEnergySaving state. The cell in restrictedEnergySaving state is service-visible to the UEs.


4
Detailed proposal
It’s kindly asked to discuss the above service impact scenarios in IRAT energy saving and decide which option from A to C (as the operator’s policy) is the way forwad to eliminate the gap between servive impact and energy saving, during the timeframe of Rel-11. 
If Option A or B is accepted, then clarification text on service impact in IRAT energy saving will be proposed to TS 32.551. If Option C is accepted, then corresponding CRs to TS 32.551 and stage 2 TS specs are also planned for the next SA5 meeeting.
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