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1   Introduction
In the last meeting, the solutions for the intra-LTE ES enhancements were discussed and captured in the R3-130337 [1]. The solutions were sorted into two groups: solutions guarantee UE’ Qos experience and solution not related to UE’ Qos experience.
This document further analysis the solutions guarantee UE Qos experience.
2   Analysis of solutions guarantee UE Qos experience

The energy saving is transparent for the users, and the only noticeable impact is that QoS of some users may be reduced when switching off capacity booster nodes. Users paying additional fee to access services with higher QoS may not be in favour of accepting a lower QoS due to Energy saving. Therefore, we should further study the corresponding solutions to guarantee UE Qos experience.

We need to understand what factor impact the UE Qos experience. This Study Item only covers the intra-LTE case. In the intra-LTE handover, the Qos parameter is kept same. While some packets may be lost or delayed during the handover procedure, which may impact the Qos experience. 
Another factor is after the handover, eNB scheduler may impact the user Qos experience. Currently the eNB scheduler schedule the UE based on the E-RAB priority and eNB load. If the eNB load is high, the UE get less chance to be scheduled. Then some packets have to be dropped or delayed.  
So the factor impact the UE Qos experience includes:

- Temporary QoS impact during the handover procedure; and

        
- QoS impact caused by overload after the handover procedure.

For the first factor, it is just happen in short period, even for the UEs who paying additional fee, we think the Qos impact is sustainable.

For the second factor, we noticed this factor is not serious when the eNB load is not high. And this factor could be ignored if the eNB scheduler taking the subscriber info into account.  It is quite nature the UE who paying additional fee will get more chance to be scheduled. 
Observation 1: If the eNBs know the user subscriber type, the first factor is more important than the second factor. The Qos impact is not serious since it is only a temporary impact.  Even so, try to avoid the handover UEs who paying additional fee can guarantee the user Qos experience.
On the other hand, if the eNB don’t know the user subscriber type, the second factor becomes more important, especially when the eNB is in the high load situation. UPCON WI is discussing how to guarantee the Qos experience for the UE with high subscriber level in the RAN overload situation, the solution provided by UPCON WI can be re-used to mitigate the impact caused by the second factor. 

Conclusion 1: It is not a critical issue to let the eNB knows the subscriber type only for energy saving. But if this information is already known to the eNB, e.g. UPCON or SON also need the eNB knows the subscriber type, we can re-use it.
2.1   How to use the subscriber type in the switch on enhancement

Assuming the eNBs know the user subscriber type, the first factor becomes more important. In order to guarantee the Qos experience, Prohibition of handover of the UE with a high subscription level could be a solution. 
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Figure 1 inter eNB energy saving
At present, switching on decision is based on the load in the coverage cell. There is no probing state defined in the intra-LTE energy saving scenario. So the coverage cell doesn’t know the UE proximity information so far.
In the switch on enhancement, two additional elements could also be considered: Qos and user subscriber type. But without UE proximity information, the decision could be inaccurate. It is because the UE proximity information impacts the switch on decision. The example is showed in the figure 1:

· In the left figure, the UEs with high user subscriber type is far from the capacity booster cell, the coverage cell decide to switch on the booster cell; 
· In the right figure, if the UEs with high user subscriber type are in the booster cell coverage, according to Observation 1, try to avoid the handover those UEs to guarantee the Qos, then the coverage cell decide not to switch on the booster cell.
Observation 2: Taking the user subscriber type/Qos into account in switching on decision based on the knowledge of proximity of UEs to the booster cell.
2.2   How to use subscriber type in the switch off enhancement

When the capacity booster cell makes the switch off decision, the booster cell needn’t take the UE proximity info into account. The decision could be based on the UE number, subscriber type and Qos. This information is already available in the booster cell. 
3   Proposals
It is proposed below proposal based on the observations.

Observation 1: If the eNBs know the user subscriber type, the first factor is more important than the second factor. The Qos impact is not serious since it is only a temporary impact.  Even so, try to avoid the handover UEs who paying additional fee can guarantee the user Qos experience.
Observation 2: Taking the user subscriber type/Qos into account in switching on decision based on the knowledge of proximity of UEs to the pico cell.
Conclusion: It is not a critical issue to let the eNB knows the subscriber type only for energy saving. But if this information is already known to the eNB, e.g. UPCON or SON also need the eNB knows the subscriber type, we can re-use it.
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