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1   Introduction
The new work item on Signalling reduction to enable light connection for LTE was approved at RAN#71, includes the following objectives [1]: 
In the study phase, investigate potential solutions for the following aspects, taking into account both UE mobility and traffic pattern:
· Signalling reduction due to handover, considering UE centric mobility, e.g. cell (re)-selection. (RAN2/3, Q3/2016) 
· Signaling reduction due to Paging, considering limiting the Paging transmission within a more limited area. (RAN2/3, Q2/2016) 
· Signalling reduction to CN over S1 interface due to mobility and state transitions by hiding them from CN. (RAN2/3, Q3/2016) 
· UE context storage and retrieval along with UE mobility across different eNBs. (RAN3/2, Q3/2016)
· Necessity of a new RAN based state (RAN2, Q3/2016)

In this contribution, we provide our initial consideration on the aspects of light connection.
2   Discussion
2.1   S1 connection for a lightly connected UE 
In the User Plane solution of NB-IOT, after UE Context Suspension procedure, the S1 connection of the UE in suspended, and from MME point of view, the UE is in ECM-IDLE states. In case the state transitions are required for UE to perform e.g. UL or DL data transmission, eNB will trigger the UE Context Resume procedure towards the MME, or the MME will trigger the Paging procedure. 
In light connection, the objectives of the WID includes “Signalling reduction to CN over S1 interface due to mobility and state transitions by hiding them from CN”, in order to hide the mobility and state transitions from CN, we assume that the S1 connection of the lightly connected UE will be kept activated, i.e. from MME point of view the UE is still connecting to the eNB, in ECM-CONNECTED. This will help to confine mobility handling at RAN level for lightly connected UEs and make the state transition and mobility transparent to CN, thus can further reduce S1 interface signalling.
Proposal 1: to hide the mobility and state transitions from CN, the S1 connection of the lightly connected UE will be kept activated, i.e. from MME point of view the UE is still connected to the network.
2.2   Mobility handling for a lightly connected UE 
The existing mobility handling for RRC_CONNECTED state (Handover) and RRC_IDLE state (Cell reselection) are quite different, the cost of the first one is much higher than the latter one for both UE and network side. 

For a  lightly connected UE, considering the WID objective “Signalling reduction due to handover, considering UE centric mobility, e.g. cell (re)-selection”, we would like to further discuss which kind of mobility handling will be used. 
From our view, the UE may be configured in “lightly connected” state when there has no data transmission during a period, if the UE moves from one cell to another (especially in hotspot areas where small cells are deployed), it is better to use cell reselection mechanism rather than handover, to reduce the RRC signalling and network signalling overhead.
Proposal 2: allow the lightly connected UE to perform UE centric mobility, i.e. cell reselection.
2.3   Context management for lightly connected UE
Considering of the WID objective that “UE context storage and retrieval along with UE mobility across different eNBs”, as discussed in above sections, from MME point of view, the UE is still connecting to the eNB, the S1 connection for the UE is anchored in the eNB to hide the mobility of the lightly connected UE, the UE context will be stored in the eNB where the S1 connection of the UE is kept. In the following discussion this eNB is named as anchor eNB for the lightly connected UE.

As illustrated in Figure1, When the UE moves from the coverage of anchor eNB1 to another eNB2 or eNB3, UE centric mobility (i.e. cell reselection) is performed, and the UE context and S1 connection of the UE is anchored in the anchor eNB1. 
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Figure 1

Further discussion is needed on when and how to transfer the UE context. For example:

· In case the UE moves to the coverage of another eNB which is far away from the anchor eNB, the anchor eNB may decide to push the UE context to the new eNB, and the new eNB will becomes to the anchor eNB of the UE. 
· In case data transmission (UL or DL) for the UE is triggered, the new eNB will retrieve the UE context from the anchor eNB, or the anchor eNB may push the UE context to the new eNB.
Proposal 3: UE context could be anchored in the anchor eNB, further discussion is needed on when and how to transfer the UE context.
2.4   RAN initiated Paging for a lightly connected UE
Considering of the WID objective that “Signaling reduction due to Paging, considering limiting the Paging transmission within a more limited area”, since the lightly connected UE is regarded as connecting with the anchor eNB by the MME, when DL data arrivals, the CN will provide the DL data directly to the anchor eNB, as the UE centric mobility is using, UE may not be known at cell level by the anchor eNB, anchor eNB initiated paging needs to be considered.

 Based on whether the lightly connected UE can always be located at the cell level, or its location is known only in a group of cells, the anchor eNB may need to trigger paging in its own cell(s), or towards a new eNB, or towards a group of neighbour eNBs within an area. The detailed consideration on eNB imitated paging could be found in [2].
Proposal 4: as the UE centric mobility is using, when DL data arrivals at anchor eNB, further discussion is needed on RAN initiated paging.
3   Conclusion
In this contribution, we discussed the general aspects for lightly connected UE and propose:
Proposal 1: to hide the mobility and state transitions from CN, the S1 connection of the lightly connected UE will be kept activated, i.e. from MME point of view the UE is still connecting to the eNB.
Proposal 2: allow the lightly connected UE to perform UE centric mobility, i.e. cell reselection.
Proposal 3: UE context could be anchored in the anchor eNB, further discussion is needed on when and how to transfer the UE context.
Proposal 4: as the UE centric mobility is using, when DL data arrivals at anchor eNB, further discussion is needed on RAN initiated paging.
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