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1 Introduction
In this document, we discuss use cases and solutions for power consumption optimization of UE in RRC_IDLE.
2 Discussion
First of all, we may need to discuss what kind of UE we expect for this optimization. Otherwise, we could not conclude that how long we can extend paging cycle, if we want to extend it. 
Looking at SA2 TR 23.887, we may need to consider the following scenarios for UEPCOP:
· MTC use cases (e.g. remote sensors)
· Smart phone applications

For smart phones, it is mainly argued in TR 23.887 that the frequent communication with the network currently causes battery drain. Considering that frequent communication between the network and smart phones is usually done in RRC_CONNECTED, if we optimize idle mode for UE power consumption, we do not need to consider smart phones for this optimization.
Meanwhile, in typical MTC use cases, sensors such as smart meters may need communication infrequently e.g. several minutes, or a few hours/days. It means that MTC devices would normally stay in RRC_IDLE, rather than in RRC_CONNECTED. Thus, if we want to optimize idle mode for UE power consumption, we need to focus on MTC devices. 
Proposal 1: we should focus on MTC use cases for power consumption optimizations of UE in RRC_IDLE.
In our view, so far, we assumed (at least, we focused in REL-10/11) that:

· MTC applications are delay-tolerant. 
· In MTC use cases, communications occur infrequently, e.g. several minutes, or a few hours/days.
Hence, if we focus on MTC use cases, and if we exclude smart phones, we could assume that our target for power consumption optimization in RRC_IDLE is as follows: 
· UE that supports delay-tolerant access and wakes up infrequently e.g. several minutes, or a few hours/days.
The other types of UEs, e.g. smart phones, are not the target for power consumption optimization in RRC_IDLE. If we want to optimize power consumption for those types of UEs, it would be likely to optimize RRC_CONNECTED.
Proposal 2: Our target for power consumption optimization in RRC_IDLE should be the UE that supports delay-tolerant access and wakes up infrequently e.g. several minutes, or a few hours/days. (Note that the other types of UEs, e.g. smart phones, are not the target for RRC_IDLE.)
If MTC applications are delay-tolerant, they will accept delayed transmission/reception on the air, e.g. several minutes. And, if communications occur e.g. every minute or every hour, UE in RRC_IDLE would not need to monitor every paging occasion for UE power saving, considering the current maximum default paging cycle, i.e. 2.56 seconds. In this sense, it would be the easiest way of saving UE power that UE skips monitoring several paging occasions for a long time.
How UE in RRC_IDLE skip monitoring several paging occasions for a long time could be realized in the following solutions provided in SA2 TR23.887.
1. Extension of paging cycle
2. Use of attach/detach
3. Introduction of new power saving state (e.g. ECM-DORMANT state)
To our understanding, using attach/detach would require UE to regularly establish a RRC connection and then exchange signalling with the network. In this solution, UE would attach to the network, regardless of whether or not UE has something to receive or transmit. Hence, we think that using attach/detach would unnecessarily waste UE power, not only for receptions, but also for transmissions, considering procedures required for Attach, e.g. RRC connection establishment, security, initial context setup, RRC connection reconfiguration, and NAS message exchange. 
On the other hand, introduction of new power saving state would have some impact from standard perspective. This kind of solution normally requires us to define new state in specs and specify state transitions, which is complexity in 3GPP specifications. Furthermore, it seems likely that UE exchanges signalling with the network in state transition e.g. from normal IDLE state to DORMANT state. If it is the case, UE should regularly establish a RRC connection and then exchange signalling with the network. e.g. whenever a timer is expired. Hence, introduction of new power saving state may unnecessarily waste UE power just for management of new power saving state, even if UE has no packet to transmit or receive.
Meanwhile, extending paging cycle does not require UE to exchange signalling, if UE has nothing to receive or transmit. UE would just spend its power on receiving downlink signalling along with paging occasions, e.g. for reception of paging and system information. Thus, extending paging DRX cycle is more interesting to us for power consumption optimization in RRC_IDLE.
Proposal 3: RAN2 should focus on extension of paging cycle for power consumption optimization of UE in RRC_IDLE.
If we want to extend paging cycle in RRC_IDLE, we think that it is the key issue whether or not we need to extend paging cycle with a length of more than 10.24 seconds. In our view, as we discussed, if MTC applications are delay-tolerant, and if communications occur e.g. every minute or every hour, it is preferable to extend paging cycle with a length of more than 10.24 seconds. 
However, crossing 10.24 seconds may cause complexity to RRC protocol and UE/eNB implementation, depending on detailed solutions of handling SFN. We think that we should cross 10.24 seconds only if our solution of handling SFN is simple. 
Proposal 4: The paging cycle should be extended with a length of more than 10.24 seconds for the target use case. (Note that RAN2 solution of handling SFN for more than 10.24 seconds should be simple.)
3 Conclusion

In conclusion, we propose that RAN2 agree the following proposals for power consumption optimizations of UE in RRC_IDLE:

1. We should focus on MTC use cases for power consumption optimizations of UE in RRC_IDLE.

2. Our target for power consumption optimization in RRC_IDLE should be the UE that supports delay-tolerant access and wakes up infrequently e.g. several minutes, or a few hours/days. 
(Note that the other types of UEs, e.g. smart phones, are not the target for RRC_IDLE.)

3. RAN2 should focus on extension of paging cycle for power consumption optimization of UE in RRC_IDLE.

4. The paging cycle should be extended with a length of more than 10.24 seconds for the target use case. 
(Note that RAN2 solution of handling SFN for more than 10.24 seconds should be simple.)
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