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Introduction

To fulfil the stringent time requirement for state transitions from LTE_IDLE to LTE_ACTIVE and effective power saving mechanisms, some companies propose that UE should be kept in active state longer time to avoid the heavy signalling and power consuming during the state transitions[1], so that UE in LTE_ACTIVE should support similar effective power saving mechanisms as in LTE_IDLE. We also agree that UE in LTE_ACTIVE would have a power-saving sub-mode, which is something like a sleep or dormant mode under LTE_ACTIVE state, to reduce the inter-activities and signalling with network. This contribution presents discussions on mobility management for such inactive（abbr. for power-saving mode）UE in LTE_ACTIVE state.
2
Discussion
2.1 Keeping track of UE in power-saving mode
LTE_ACTIVE UE in power-saving mode should reduce inter-activities with network as much as possible. For example, we think UE perform less frequent measurements would do a great help to power-saving. However, it also would introduce the drawback that the less frequent neighboring cell measurement will lead to that network may not be very insensitive to the cell change of UE.

If inactive UE should inform network every cell change, which is same with the actions under WCDMA, UE may be frequently waken up and maybe heavy signaling will be introduced due to the frequent cell change. Since power-saving original intention and no data transferring under this mode, we suppose UE is not necessary to inform every cell change to network.[2] Considering context for UE in LTE_ACTIVE is stored on eNB, we suppose UE’s location known on eNB level is reasonable, a function similar to paging will be required in order to notify the inactive UE to transition to the active state.
We suppose UE should only inform network its location information in the following cases:

1)
Inter-eNB cell change;
2)
Paging response;

3)
Uplink data transmission request;

Other case is FFS.
Proposal 1:  Power-saving mode UE under LTE_ACTIVE is not necessary to inform every cell change to network. 
2.2 Paging for UE in power-saving mode 
If proposal 1 is accepted, problem may rise that when network initiate paging for UE in power-saving mode in its last known cell, UE may not be reachable because of its mobility. We are presenting our solution for this problem as below.

We consider there are two ways for LTE_ACTIVE UE to move into power-saving mode. One way is rely on timers running parallel in network and UE. Both the timers should be started after the last data sent/received between UE and network, when timers expire, UE moves into power-saving mode while network side believes that UE is in power-saving mode now. However, when to start the timers and how to ensure the state status is synchronous between NW and UE is problematic.

Alternative possible way is that, network should make the decision whether UE should moves into power-saving mode. If network detects the statistic data rate between UE and network is under a given threshold within predefined time scope, network would direct UE to move into power-saving mode. As a result network knows if UE is in power-saving mode. Therefore when there is downlink data for this inactive UE, network will initiate paging for that UE in its serving eNB.
Proposal 2: Moving UE into power-saving mode is controlled by network, and network knows UE is in power-saving mode.
3
Conclusion
UE of power-saving mode in LTE_ACTIVE state has some combined features of LTE_ACTIVE state and LTE_IDLE state .In this paper we have proposed some aspects of mobility management for UE in power-saving mode, they can be summarized in the following:

· Propose1: Power-saving mode UE under LTE_ACTIVE is not necessary to inform every cell change to network.

· Proposal 2: Moving UE into power-saving mode is controlled by network, and network knows whether UE is in power-saving mode.

We recommend that mobility management for inactive UE should be further discussed, and we hope the proposals above could be agreed and be captured in 25.813.
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