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1. Introduction
In last RAN3 meeting, the issues of paging optimization were discussed, which was related to SA2’s LS [1]. And some agreements were achieved. For paging propagation over X2 issue, some discussion was made and the common understanding of majority companies is that the paging handling and strategy including the foreseen repetitions is entirely mastered at the MME, and it is FFS whether propagation of paging over X2 is compatible with this principle and whether it could be allowed if proved compatible and beneficial. In this contribution, the related issues will be further discussed and proposals are provided.
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. During the last RAN3 meeting, it was thought beneficial to have the last serving eNB sending “information on recommended cells and eNBs for paging”. From MME perspective, MME could select some eNBs for paging. In order to reduce the signaling overhead over S1 interface, a solution was proposed in [2] that MME could send paging message only to one eNB and request this eNB to propagate the paging to the other recommended eNBs. With this method, only one S1 signalling will be cost, which also reduces largely the handling process in MME. 
Observation1: Paging propagation via X2 interface can reduce the signalling overhead over S1 interface and the handling process in MME.
During the last RAN3 meeting, one argument was raised that the paged eNB may not have the knowledge about the target eNBs for paging propagation. According to the agreement that information on recommended cells and eNBs for paging could be stored in MME and provided to the eNBs at paging, the information could be organized as the following two options:
-
Option 1: the last serving eNBs provides two separate lists:  a list of eNBs followed by a list of cells and the MME stores and then transparently forwards the list of cells to all the paged eNBs; 
-
Option 2: the last serving eNB provides a single list of (eNB, associated cell list) pairs and the MME stores and then transparently forwards to each paged eNB only the associated cell list for that eNB. 

With option 1, MME will carry the whole cell list container to the paged eNB and the paged eNB could obtain the target eNBs from the cell list container. With option 2, MME could carry the eNB list to the paged eNB and the paged eNB can consider the eNBs in the list as the target eNBs. Therefore, there is no problem for the paged eNB to know which target eNBs should be selected for paging propagation.
Observation 2: The paged eNB can have the knowledge of target eNBs based the recommended eNB list or cell list from MME.

From observation1 and observation 2, it is beneficial and feasible to propagate paging over X2 interface.
Proposal 1: Paging can be propagated 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 from MME, hence the paging scope is still controlled by MME. An indication could be introduced from MME to the paged eNB to allow paging propagation over X2.
Proposal 2: An indication could be introduced from MME to the paged eNB to allow paging propagation over X2.

3. Conclusion
This contribution discusses the benefits and feasibility for paging propagation over X2 interface and gives the following observations and proposals:
Observation 1: Paging propagation via X2 interface can reduce the signalling overhead over S1 interface and the handling process in MME.
Observation 2: The paged eNB can have the knowledge of target eNBs based the recommended eNB list or cell list from MME.

Proposal 1: Paging can be propagated over X2 interface.

Proposal 2: An indication could be introduced from MME to the paged eNB to allow paging propagation over X2.
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