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1
Introduction

This document quickly goes through the open topics on paging optimisation, partly taking into account information discussions that took place before this meeting.
2
Discussion

2.1
Age of Information
Age of Information would be included the Paging message within the Assistance Data for Paging. In principle the eNB could rely on the MME to decide whether certain information is already out of age, given the subscription and service related information available in the MME. The MME could decide to not provide Assistance Data for Paging (or parts of it) if the information is deemed outdated. The question is, whether there could be cases where it would be advantageous that the MME and the eNB together decide whether Assistance Data for Paging (or parts of it) should be regarded for paging.

Looking at the uses cases in question, static UEs or UEs with low mobility, another question could be whether information provided at the last UE Context Release could be outdated at all. If the UE hasn’t left the MME or Tracking Area, the MME could still assume that the UE is at least in the vicinity of the last reported location.

… we don’t know the exact answer to such questions but dare to propose:

Proposal 1 It doesn’t seem that Age of Information is necessary to be included into the Assistance Data for Paging for the use cases in question. So it is proposed to close discussions on that topic.

2.2
Paging Attempt Counter Information

To our understanding the paging attempt counter was agreed last meeting. It was also agreed that the intended maximum number of paging attempts will be provided at least for the features introduced for paging optimisation. It also seems that including the intended maximum number of paging attempts for UEs that provided the CE level from the last serving cell is FFS at least for some companies, although this would contradict the official meeting report.

We have always understood that basically the three building blocks: List of Recommended Cells and eNBs for Paging, Paging Attempt Counter Information and CE-Level indication can be used independently from each other. E.g., a Paging message for a UE that indicated CEL could also contain a list of Recommended Cells. An MME and a eNB implementation can decide whether to provide paging related information in the respective messages on S1-MME.

Especially the Intended Maximum Number of Paging Attempts wouldn’t harm the paging of UEs that indicated CEL. This information could be of use for e.g. the neighbour cells of the cell for which CEL was reported if the first page with the last serving cell wasn’t successful. If the neighbour cells of the last serving cell are served by a different eNB, paging this eNB wouldn’t look like a CEL paging at all and we wouldn’t see any reason for concerns about unwanted interaction between the three building blocks in this case.

Based on the discussions we had in RAN3#89 we clarified that strictly specifying how to set and use the Intended Maximum Number of Paging Attempts doesn’t need to be as strict as how it is proposed to be done for the (native) Paging Attempt Count. The only strict (stage-2-level) requirement is that the Paging Attempt Information should be the same for each eNB paged during a page attempt.

Proposal 2 Define an optional Paging Attempt Information IE in S1AP containing the (native) Paging Attempt Count and the Intended Maximum Number of Paging Attempts as mandatory information elements.

2.3
Propagation of Recommend Cell for Paging over X2 and at Context Setup
Last meeting it wasn’t possible to convince companies on the merits of propagation.

Nevertheless we would like to summarise the arguments in favour of propagation:

-
Since Rel-12, a UE may support to report the visited cells (idle and active) and provide also information about the time it stayed in the cell. In principle it is possible to rely on this information for the sake of paging optimisation. However, there are drawbacks with this approach:

-
The paging optimisation feature would rely on the support of this RRC feature, which is not a given for all UEs.

-
Reporting is not for free and requires the network to request the UE to report collected information, whereas it can be expected that not all information provided by the UE is new information. So, the effort in terms of signalling, power consumption, time delay (most likely the UE is connected for a short time only for most of the cases) is probably not worth to spend, if a solution supported by the network would be possible as well.

-
If the UE doesn’t support the Rel-12 feature, the information collected during the mostly short lived connection time is in most likely just a single cell. The eNB could add recommended neighbour cells, but this is something a clever eNB implementation would be able to do as well, without the paging optimisation feature.
-
The use cases, as of the LS from SA2, should focus on low-mobility or stationary devices. Based on this scene-setting the main argumentation was that we don’t need to collect information within the network over a period longer than the connection time (given that not all UEs support the Rel-12 feature of collecting visited cell information). With this mind-set we restrict implementations to collect meaningful information as mentioned above.

-
We don’t agree that low-mobility can be set equal stationary. Low-speed is a possible property of UEs with low-mobility. If it is e.g. well known that a UE resides most of the time in a certain (cluster of) cell(s) but occasionally moves to another (cluster) of cell(s), the history is meaningful for paging attempts. Given the amount of paging and the respective resource utilisation that is predicted for future distribution of traffic load, possibilities for saving resource utilisation for paging shouldn’t be under estimated. Loosing history information of UEs by not supporting network based propagation (i.e. collection of history information during HO or over several idle-connected cycles) would need to be costly compensated by retrieving it from the UE, as discussed above.
Proposal 3 Re-discuss the topic on propagation.
3
Conclusion
We have discussed some open topics on Paging Optimisation and propose:

Proposal 1
It doesn’t seem that Age of Information is necessary to be included into the Assistance Data for Paging for the use cases in question. So it is proposed to close discussions on that topic.
Proposal 2
Define an optional Paging Attempt Information IE in S1AP containing the (native) Paging Attempt Count and the Intended Maximum Number of Paging Attempts as mandatory information elements.
Proposal 3
Re-discuss the topic on propagation.


PAGE  
3

