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1. Introduction
In the new WID for Light Connection [1], an objective considering the signalling reduction for paging:

· Signaling reduction due to Paging, considering limiting the Paging transmission within a more limited area. (RAN2/3, Q2/2016) 
In Rel-13, RAN3 has done some optimizations for paging by using the assistance info provided by the last serving eNB to limit the paging area, details see [2].
In this contribution, we will consider some further enhancement of paging for signalling reduction.

2. Discussion
For stationary UE and the low-mobility UEs, the paging messages can be sent to some specific eNBs in order to reduce the signalling overhead over S1 and Uu interface. In Rel-13, it was thought beneficial to have the last serving eNB including Information on Recommended Cells and eNBs for Paging in the UE CONTEXT RELEASE COMPLETE message. 
From MME perspective, MME could select some eNBs for paging. In order to reduce the signaling overhead over S1 interface, a potential solution is that MME send Paging message only to a “anchor eNB” with the assistance data, and the anchor eNB could propagate the paging to the other eNBs, simply illustrate it with the figure below.
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Figure 1. Paging propagation via anchor eNB
With the assistance of Paging counter info, the anchor eNB could decide which scope to be paged in each paging attempt. As an example, the anchor eNB may page the UE as below:
· First attempt of paging, the anchor eNB may only page the cells which belong to it.

· Second attempt of paging, the anchor eNB may select first 5 eNBs in the recommended eNB list and inform them to paging the UE in the air interface, and also the correlated cells in the recommended cells are sent to each paged eNB.

· Third attempt of paging, the anchor eNB may inform all the eNBs in the recommended eNB list to page the UE.

With this method, only one S1 signalling will be used, which could also simplify the handling process in MME. 
Observation1: Using anchor eNB to propagate Paging to other recommended eNBs can reduce the signalling overhead in S1 interface and the handling process in MME. 
In Rel-13, there’re separate list for recommended eNBs and cells, no definitely mapping between each other. MME need to forward the whole list of recommended cells to each paged eNB. Actually, during the X2 setup, eNBs have exchanged the managed cell list between each other. So the anchor eNB can learn which eNBs should be paged by analyzing the recommended cells. 

Observation 2: Anchor eNB can have the knowledge of target eNBs based the recommended eNB list or recommended cell list from MME. 
From observation1 and observation 2, it is beneficial and feasible for an anchor eNB to propagate paging over X2 interface.

Proposal 1: Anchor eNB should be allowed to propagate paging to the other recommended eNBs over X2 interface. 

One could also argue that paging propagation over X2 will break the principle that paging handling and strategy is entirely mastered at the MME. Actually, the target eNBs are selected based on the recommended eNBs and cells from MME, hence the paging scope is still controlled by MME. An indication could be introduced in the PAGING message from MME to eNB to indicate it’s an anchor eNB.
Proposal 2: An indication could be introduced in S1 Paging message to indicate it’s an anchor eNB.

3. Conclusion
This contribution discusses the potential solution for signalling reduction for paging, and gives the following observations and proposals:
Observation1: Using anchor eNB to propagate Paging to other recommended eNBs can reduce the signalling overhead in S1 interface and the handling process in MME. 
Observation 2: Anchor eNB can have the knowledge of target eNBs based the recommended eNB list or recommended cell list from MME. 

Proposal 1: Anchor eNB should be allowed to propagate paging to the other recommended eNBs over X2 interface. 

Proposal 2: An indication could be introduced in S1 Paging message to indicate it’s an anchor eNB.
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