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Introduction
One of the key issues captured in TR23.887 is to identify solutions to lower UE power consumption. In this document, we discuss how we optimize UE power consumption.
Discussion
We may have the following types of UEs for MTC:

1.  The UE that support MTC applications only, i.e. UE operates as a MTC device only
2.  The UE that support both MTC applications and other applications, e.g. smart phones
It is a question whether we assume both types of UE or only one of both. If we consider the UE supporting MTC applications only, we could optimize UE power consumption only for MTC scenarios where UE would be very inactive. Such UE could wait some time before sending/receiving packets, and so would be fine to sleep for a long time.
But, if we assume that UE supports both MTC application and normal application, we could not focus MTC scenarios only. If there are packets to send or receive, this kind of UE could not wait for a long time. Such UE would be reluctant to go to deep sleep.
In our view, a solution of UE power consumption optimization should cover both types of UE:
On one hand, MTC devices, i.e. UE supporting MTC applications only, would be deployed in remote areas. Thus, technicians could not frequently exchange battery of MTC device. Thus, it is important to optimize power consumption of MTC devices, in order to reduce the number of battery exchange.
On the other hand, nowadays many users frequently use smart phones, i.e. UEs supporting both MTC application and normal application. Sometimes, they complain to UE vendors about batteries of smart phones which drain quickly. Thus, it is also very important to UE vendors to optimize power consumption of this type of UE.
Proposal 1: For UE power consumption optimization, RAN2 should consider UE supporting both MTC applications and other applications, and also UE supporting MTC applications only.
MTC devices, i.e. UE supporting MTC applications only, would normally stay in RRC_IDLE for a long time. Such UEs would establish RRC connections only for small data transmission, and then enter RRC_IDLE immediately after successful small data transmission by releasing their RRC connections. Hence, if we optimize UE power consumption for MTC applications where UE would be very inactive, it would be important to optimize idle mode operation.

Proposal 2: We propose to study how to optimize power consumption of UE in RRC_IDLE, with focus on MTC applications.

Smart phones may support MTC applications as well as non-MTC applications. For MTC applications, if there is nothing to send/receive, we would be fine to move UEs to RRC_IDLE. However, for non-MTC applications, i.e. normal smart phone applications, we may be reluctant to move UEs to RRC_IDLE, because UEs may want to send/receive small data more or less frequently. Thus, it could be a good approach to keep smart phones in RRC_CONNECTED, in order to avoid frequent RRC connection establishments/releases.
If it is the case, it would be important to optimize connected mode operation. Specially, it would be beneficial to improve MAC operations for UE power consumption optimization. Hence, we propose that RAN2 discuss MAC improvement for UE power consumption optimization.
Proposal 3: We propose to study how to optimize power consumption of UE in RRC_CONNECTED, for non-MTC applications as well as MTC applications, with focus on MAC improvement.
Conclusion

In conclusion, we propose the followings:

Proposal 1: For UE power consumption optimization, RAN2 should consider UE supporting both MTC applications and other applications, and also UE supporting MTC applications only.

Proposal 2: We propose to study how to optimize power consumption of UE in RRC_IDLE, with focus on MTC applications.

Proposal 3: We propose to study how to optimize power consumption of UE in RRC_CONNECTED, for non-MTC applications as well as MTC applications, with focus on MAC improvement.
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