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1
Decision/action requested

To discuss and determine which solution from 1 to 3 as the way forward to resolve the challenge a) and b) .
2
References

[1] S5-113012, pCR TR 32.834 introducing restricted Energy Saving Level state.
3
Rationale

In the Rel-11 Inter-RAT ESM SI phase, the group has reached a conclusion on the technical feasibility of Inter-RAT ESM and decided to enhance IRP modelling to align with Intra-LTE ESM solution. However, a problem will be rethinked that, what’s the difference of ESM solution in Inter-RAT scenario compared with the one in Intra-LTE. In [1], three challenges are addressed for Inter-RAT ESM: a) Different service capability or service quality in RAT1 and RAT2; b) The existence of RAT2 only UE (single mode); and c) Efficient wake-up of RAT2 cell when traffic increase in RAT1 cell. Challenge c) is not a problem specific to Inter-RAT, but also applies to Intra-LTE case. This document focuses on challenge a) and b) and tries to propose potential solutions to these two challenges.
Challenge a): Different service capability or service quality in RAT1 and RAT2

Difference of service capability/quality in RAT1 and RAT2 is a key factor for an Inter-RAT ESM solution to guarantee customer’s experience in procedure of shifting RAT2 traffic to RAT1 cell. For example, regarding the Inter-RAT scenario of LTE (RAT2) and UMTS (RAT1), the quality of basic voice service has no explicit difference for these two RATs, but LTE has the capability to provide packet switching (PS) service with faster data rate and higher bandwidth than UMTS. Two potential scenarios are identified for challenge a):

· How to handle the potential service degradation when the PS traffic with high data rate is moved from RAT2 cell to RAT1 cell before RAT2 cell enters energySaving state? 
· After RAT2 cell enters energySaving state, how to handle the situation that a small quantity of PS traffics with high data rate sporadically happen in RAT1 cell during off-peak hours?
Challenge b): The existence of RAT2 only UE (single mode)

This challenge may also have two situations:

· When a LTE network is initially deployed in a mature 2G/3G market, there are many LTE only UEs (mobile users) for test or trial purpose. 
· When the LTE network enters a mature application phase, the mainstream of UEs support multiple RATs (backward compatibility) while LTE only UEs only include machine UEs.

 Some potential solutions for challenge a) and b) are identified as follows:
Solution 1: Define enhanced ES trigger conditions for RAT2 cell entering/going out of energySaving state to guarantee service quality of RAT 2.
In the context below, the term “RAT2 specific service” represents a kind of RAT2 service such as PS traffics with high data rate for LTE, which can be provided by LTE with appropriate quality and be provided by UMTS with degraded quality or can not be provided by UMTS.
If there exists RAT2 specific service or RAT2 only UE in RAT2 cell when the triggers of ES activation are fulfilled,   RAT2 cell can not enter energySaving state at the moment.
If a service request of RAT2 specific service or RAT2 only UE is initiated in RAT1 cell during off-heak hours, RAT2 cell shall go out of energySaving state as soon as possible.

Furthermore, the operator can disable Inter-RAT ESM functions in case RAT2 specific services sporadically happen in RAT1 cell during off-peak hours. 
Evaluation: The ES trigger condition in Solution 1 puts service quality in a higher priority than energy saving effect. If the phenomenon of RAT2 specific service or RAT2 only UE is universal during off-heak hours, the actual time duration that RAT2 cell can stay at energySaving state is very limited. However, how to identify RAT2 specific service or RAT2 specific UE is a NE implementation problem.  

Solution 2: Keep the existing ES trigger condition for RAT2 cell entering/go out of energySaving state, but RAT2’s service quality may be degraded. 
By reusing the existing Inter-RAT ESM functions, the ES triggers of activation/deactivation have no extra judgement on the status of RAT2 specific service or RAT2 only UE. The negative impact on the service quality of RAT2 cell is acceptable when the following assumptions are valid:
· So far there’s not any RAT2 service type that can not be fulfilled by RAT1 cell.

· For every existing service type defined in the standard, there’s no explicit difference in customer experience for RAT1 and RAT2. The service degradation by shifting UEs from RAT2 cell to RAT1 cell is not obvious.

· RAT2 only UE only includes the case of machine UE. Line drop of machine UE in the off-peak hours due to energy saving reason is acceptable for the operator.
Evaluation: Solution 2 has no impact on the standard and may fulfil the current situation of network and service. The objective of energy saving effect is superior to service quality. However, it’s foreseen in the future, more and more PS servives use the data rate which exceeds the capability of RAT1 cell. 
Solution 3: Define a restricted energySaving state to balance the objective of energy saving effect and service quality. 
Refer to [1], a restricted energySaving state of RAT2 cell can be defined (figure 1). When RAT2 cell stays at restricted energySaving state, it is not fully switched off to achieve the maximum energy saving effect, but to keep some energy-consuming components to support the running of RAT2 specific service bearers and RAT2 only UEs. Meanwhile, other services or multiple-mode UEs can be moved to RAT1 cell since RAT1 cell also has the capability to support the running of such services or UEs with no service degradation. The concept of restricted energySaving state may replace the energySaving state in the specification which represents a cell is fully switched off.
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Figure 1: Restricted energySaving state
Evaluation: Solution 3 is intended to eliminate the objective gap between energy saving effect and service quality addressed in challenge a) and b). Since challenge a) and b) are unavoidable in Inter-RAT ESM scenario, this solution provides a best effort energy saving effect and meanwhile maintains appropriate RAT2 service quality. The existing energy saving state concept and solutions will be enhanced if this concept is accepted.
4
Detailed proposal
It’s kindly asked for the group to discuss and determine which solution from 1 to 3 is the way forward to overcome the objective gap between energy saving effect and service quality addressed in challenge a) and b). If the group agrees to use solution 3 as the solution way forward, corresponding CRs to Inter-RAT ESM will be prepared for restrictedEnergySaving state.
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