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1
Introduction

This contribution analysis the approach to introduce explicit RAN Paging Areas.
2
Discussion

2.1
Principles of the solution

The following principles are assumed for the assessment:
1.
A RAN Paging Area is introduced, which, like (CN) Tracking Areas, are configured in a rather static way and rarely changed, optimised for a certain assumed general mobility behaviour in a geographical area.

2.
This RAN Paging Area would need to be explicitly “seen” in System Broadcast, UEs would need to read this information at cell selection.

3.
UEs would need to be registered to a (list of) RAN Paging Area(s) by the RAN before they are sent to inactive mode. 

4.
UEs would contact the RAN when they move out of the RAN Paging Area(s) assigned by the RAN.

5.
The serving RAN node would page the UE within its registered (list of) RAN Paging Area(s).

6.
RAN Paging Areas are not (directly) visible to the CN. (A UE moving outside its configured (list of) RAN Paging Area(s) may cause path update signalling towards the Core).

7.
A cell belongs to a single RAN Paging Area only.

2.2
Considerations on the solution
In order to avoid UEs being assigned to RAN Paging Area(s) outside the (CN) Tracking Areas, i.e. to avoid useless waste of paging resources, the serving RAN node would need to be aware of the Tracking Areas the UE is registered in the CN.

Observation 1 The serving RAN node would need to be aware of the (CN) Tracking Areas the UE is registered.

Further, if the objective Signalling reduction to CN over S1 interface due to mobility and state transitions by hiding them from CN (see WID in [1] is taken seriously, a RAN Paging Area cannot be composed of cells belonging to different (CN) Tracking Areas. If we assume for a moment that RAN Paging Area consisting of cells belong to several TAs, the MME may allocate the TA list for a UEs in a way that the UE is only registered to a subset of the Tracking Areas the cells of a RAN Paging Area are members of, UE would cause unnecessarily NAS signalling although moving out of its TAs but still being within its allocated list of RAN Paging Areas. 
Observation 2 A RAN Paging Area can be only composed of cells belonging to the same Tracking Area.

As outlined in the first item of section 2.1, where principles of the solution are outlined, it can be assumed that configuration of RAN Paging Area need to be well planned and result in a static configuration, like for Tracking Areas. While Tracking Areas may be of a size where observation of UEs’ mobility statistics can lead to a well-balanced control signalling load, without leading to extensive Area Update signalling or extensive paging load, the same well-balanced situation is not expected for RAN Paging Areas, which are, along observation 2, assumed to span a smaller geographical area as compared to Tracking Areas. Since Rel-12, features for mobility related optimisation rather try to collect per-UE statistics and influence paging strategies and active-idle decisions accordingly.
Observation 3 It can be questioned whether a static definition of a RAN Paging Area is able to reduce mobility related signalling in the same way as per-UE optimisation features are able to.

RAN Paging Area would be defined on top of existing mechanisms and therefore, the existence of an added value would need to be first examined. Such mechanisms are
-
With pure Rel-8 functionality, a strategy to first page the last serving eNB would result already in quite some high success-rate (we expect around 80% UEs to be found in the same eNB in today’s live LTE networks).

-
Rel-13 introduced the possibility to provide Paging Assistance data to the MME at S1 UE Context Release. This Paging Assistance data is provided to the eNB at Paging. The Rel-13 function was introduced due to its capability to further increase paging efficiency and paging success rate as compared to the strategy to first page the last serving eNB only, as it was able to increase the granularity of the paging strategy down to cell level.

(
For light connected/inactive UEs it can be expected that the very same (RAN) function that would gather Paging Assistance data in Rel-13 would gather statistics for RAN Paging as well. 

(
As discussed above along observation 3, as configuration of RAN Paging Areas are assumed to be the result of long-time observation of UEs’ mobility behaviour but not able to react on a day-of-time or even UE basis, efficiency of such approach, as compared to already existing approaches, can be very much doubted.
Observation 4 The same (RAN) function that would provide paging assistance data in Rel-13 is able to collect statistics for light connected UEs and is expected to be superior to paging in rather statically defined RAN Paging areas.

3
Conclusion
The following observations have been made for the approach that foresees definition of explicit RAN Paging Areas:
Observation 1
The serving RAN node would need to be aware of the (CN) Tracking Areas the UE is registered.
Observation 2
A RAN Paging Area can be only composed of cells belonging to the same Tracking Area.
Observation 3
It can be questioned whether a static definition of a RAN Paging Area is able to reduce mobility related signalling in the same way as per-UE optimisation features are able to.
Observation 4
The same (RAN) function that would provide paging assistance data in Rel-13 is able to collect statistics for light connected UEs and is expected to be superior to paging in rather statically defined RAN Paging areas.


The following is proposed:

Proposal 1 Exclude the approach to define explicit RAN Paging Areas from the concepts discussed for the Rel-14 WI on “Signalling reduction to enable light connection for LTE”.
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