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1 Introduction
At RAN3#87 SA2 asked RA3 to provide guidance on how to limit both MME and radio interface paging as follows:

Same mechanism (i.e. RAN information stored by MME and then relayed to eNBs in S1 paging) could be used to convey RAN Information other than Frequency Bands (such as recommended cells). This is left for RAN groups to analyse. 

Since the MME is responsible for the paging strategy when several cells and/or eNBs are involved, SA2 is interested in learning whether and which additional information the eNB can provide to the MME to assist the MME in reducing its S1 paging load. Also, recommendation about information that MME can provide to eNB to limit the eNB’s radio paging load would be welcome. 

Forwarding paging requests via X2 interface has also been discussed. Its applicability is left for RAN groups to analyse. 

This paper summarizes the offlines on the guidance of RAN3 on paging optimization.
2 Description of RAN3 guidance
RAN3 thought beneficial to have the last serving eNB sending “information on recommended cells and eNBs for paging” that could be stored in MME and provided to the eNBs at paging. This “information on recommended cells and eNBs for paging” could be limited to one cell only if beneficial in some use cases. RAN3 recommends this information to be sent by the last serving eNB to the MME at the time of transition to idle (i.e. in S1AP UE CONTEXT RELEASE COMPLETE message). 
It is not intended to standardize how the last serving eNB would build this “information on recommended cells and eNBs for paging”. For example, the eNB could include e.g. cells the UE visited in the past in idle and connected mode, neighbour cells of such visited cells and it could also exclude e.g. cells which frequency band is not supported by the UE. 
The following aspects have been discussed but are still FFS:

1)
Timestamp and time to stay. It is FFS whether:
-
The cells and eNBs which the UE has visited are associated with a timestamp and a time of stay;
-
the MME uses the timestamp and time of stay of the eNBs to determine the final list of relevant eNBs to page. Similarly whether each paged eNB uses the timestamps and time of stay of the cells to filter which exact cells to page.  
2)
Organization of the list built by last serving eNB:
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). It is FFS whether, e.g.,:

-
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.

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” could actually be a list of “recommended cells and eNBs and TAIs” so that the MME uses the included TAI to address the relevant HeNB GW.

3)
Paging repetitions: 
It is FFS if the paged eNBs are to be made aware of whether the MME is using a paging strategy in several steps or not, the number of the ongoing step and the total number of steps to be applied. Examples of possible options are:

-
MME indicates to each paged eNB a certain paging is, e.g., number 1 out of 3;
- 
MME only indicates to each paged eNB when a certain paging is the last paging attempt.

4)
Propagation of the list: 

It is FFS if the information on recommended cells and eNBs for paging is sent at Initial Context Setup and/or propagated at S1/X2 handover so that receiving eNBs can maintain it.
With respect to the Propagation of paging message over X2:

A) The principle is that the paging handling and strategy including the foreseen repetitions is entirely mastered at the MME. 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.
3 Conclusion and Proposal 

This paper provides the way forward resulting from the offline discussions that took place at RAN3#87bis on guidance for paging optimization. 

It is proposed to send an LS to SA2 to inform them on the high level principles agreed as part of this guidance (two first paragraphs here-above) as this was requested by SA2. The Tdoc for the LS is R3-150820.
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