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1
Introduction

This document provides an update of the Way Forward on Guidance for Paging Optimization, as discussed at RAN3#87bis in R3-150819 [1].

The paper concentrates on non-MTC aspects.

The intention of this paper is to provide a concept description in a stage 2/3 specification style to make it re-usable for later normative work.

2
Discussion

1)
General

-
The last serving eNB sends Information on Recommended Cells and eNBs for Paging to the MME in S1AP UE CONTEXT RELEASE COMPLETE for keeping it stored until next paging. 
-
The MME provides the cell information part of the Information on Recommended Cells and eNBs for Paging to the eNBs at paging. 
-
It will not be standardized in which way an eNB decides to include a cell into  the Information on Recommended Cells and eNBs for Paging. Below examples are given how the eNB builds the list. 

An eNB may

-
include cells the UE visited in the past in idle and connected mode
 -
include visited cells and their neighbour cells 
-　include cells based on eNB implementation logic/data base
-
exclude cells which frequency band is not supported by the UE from neighbour cells. 

-
The last serving eNB deduces information on recommended eNBs for paging from the information of recommended cells for paging and sends it to the MME at S1 Release within the Information on Recommended Cells and eNBs for Paging.

-
The MME still handles paging at eNB level (the recommended list of cells is transparently stored and forwarded) and the eNB handles paging at cell level (when receiving the list of recommended cells).
2)
Organization of the list built by last serving eNB:

-
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.

-
Both lists are organised as a linear sequence of entries.

-
Entries representing visited cells shall be listed in the order the UE visited them.
-
Cell entries representing non visited cells (e.g. neighbour cells of visited cells) are included right below the visited cell they are associated with.

-
Entries representing visited cells shall be distinguishable from entries representing non-visited cells. 

NOTE: in order to cover the case of a recommended cell which is an HeNB cell behind an HeNB GW, the list of “recommended cells and eNBs” would need to contain TAI information as well. Details are FFS.

3)
Paging attempt count: 

-
A Paging attempt count may be provided by the MME to the paged eNBs.

-
If the paging attempt count is included, each paged eNB receives the same paging attempt count during a paging attempt.

-
It is FFS if the MME is able to provide information on the total number of paging attempts or (alternatively) whether a paging attempt is the last one. 
-
It is FFS if the same paging attempt count is also used for Coverage Enhancement purposes. The eNB behaviour upon receiving a paging message that includes such a count, together with both Information on Recommended Cells and eNBs for Paging and Coverage Enhancement Information also needs to be elaborated.
4)
Propagation of paging message over X2 is not considered in this release.
-   It was discussed that 

-
while the X2 paging may reduce paging process over S1 on MME, it is only shifting the S1 paging load to X2, which does not change the total system paging load;

-
X2 paging will require the MME to have knowledge of RAN topology and their X2 connectivity capability which may need more complexity handling in MME.
5)
Providing Time information is FFS in general. The following aspects have been discussed: 
-
It is FFS whether cell/eNB entries within the Information on Recommended Cells and eNBs for Paging representing actually visited cells/eNBs contain time information representing the time the UE stayed in the cell which could be rather coarse information. If the time a UE stayed in a cell is provided, the age of the Information on Recommended Cells and eNBs for Paging should be known to the eNB at paging and at context setup (this latter is related to the FFS topic 4) 
-
If agreed, the usage of time information by the E-UTRAN and the MME is implementation specific and will not be specified.
6)
Propagation of the list is FFS in general. The following aspects have been discussed:

-
It is FFS whether the recommended cell part of the Information on Recommended Cells and eNBs for Paging may be propagated in between the eNBs at S1/X2 handover.

-
If propagation of the list is agreed, the recommended cell part of the Information on Recommended Cells and eNBs for Paging may be provided to the eNB at Initial Context Setup.

3
Conclusion
It is proposed to endorse the version of the text as shown in chapter 2 as baseline text for future normative work on stage 2 and stage 3.
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