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1
Introduction

This paper comments on suggestions to introduce the possibility to page UEs in RRC_IDLE via X2.It does not address paging via X2 of UEs not in RRC_IDLE.
WI [1] in Q2 focusses on paging optimisation (i.e. subject of enhanced paging methods that do not assume a new “inactive” state, see also the endorsed “way forward” document from RAN3#91bis [2]).

2
Discussion

Two reminders to begin with:

-
Relaying MME initiated Paging messages via X2 have been discussed already in Rel-7 during the study phase of LTE (you may find these discussions in meetings RAN3#51 and #51bis).

-
We had similar discussions again during Rel-13 on paging optimisation and decided to keep the principle that it is the MME that selects the eNB (see e.g. RAN3#88). The endorsed paper R3-161190 [3] argues against introduction the propagation of paging via X2 in Rel-13 as follows:
-
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.

But could there be the possibility that propagation of MME initiated Paging messages via X2 is still a good idea?
-
As a main argument in favour of relaying S1 paging via X2 the reduction of the S1 signalling load can be menioned. The MME would be in less need to distribute paging and caring about selection of appropriate eNBs. (To remind on concepts like selection of an eNB as paging co-ordinator which were presented last meeting.) Let us assume that such concepts are feasible and not of significant complexity. Would there be a gain in terms of reduced S1 signalling load?
-
Looking at statistics from a pre-Rel-13 system, i.e. no paging optimisation applied, no small data CIoT enhancements, one can see that the likelihood of an UE being paged on S1 is roughly balanced by the likelihood of an UE to trigger Service Request (mainly due to the fact that paging in those statistics are assumed to be propagated to all eNBs serving TAs the UE is currently registered).

-
With the simple possibility to reduce overall S1 paging load by paging the UE on the last serving eNB only, dependent the traffic and mobility model, S1 paging signalling load reductions between 65 and 80% are possible. Enhanced with Rel-13 paging optimisation features this can be even more reduced. 
Observation 1 Pre-Rel-13 and Rel-13 features already help reduction of S1 Paging signalling load. It can be doubted that introduction of propagation via X2 on top of Rel-13 features can provide significant further reduction of S1 Paging load.

The following list is a collection of statements that describe the downside of paging propagation via X2:
-
Introduction of a paging co-ordinator in RAN would result in a kind of two-stage paging scheme, i.e. two network entities dealing with probably different paging strategies, which is rather sub-optimum.
-
X2 connectivity is not always a given, temporary setup of X2 connectivity might be possible but probably not appropriate due to timing constraints. So, the MME would have to have RAN topology information to select an appropriate “paging controlling” eNB. 
-
It is expected that the MME would still keep the role of an overall paging co-ordinator. In case no response would be received from RAN the MME would either have to evaluate a “paging report” from the co-ordinating RAN node (even if RAN topology information is available at the MME, diverse paging strategies may not cover all eNBs serving the TAs the UE is registered) or fall back to S1 paging to ensure that at least the final paging attempts reach all eNBs and succeeds.

-
The “paging co-ordinating eNB” would need to determine which UE has responded to paging, which is not the task of an eNB today and is only performed by the MME on NAS level. 
Observation 2 There are a couple of drawbacks that has been identified in the past and that could not be out-weighted by significant advantages so far.
To us, propagation of Paging via X2 still seems to be unattractive. Therefore it is proposed:
Proposal 1 Do not further pursue MME initiated propagation of paging message for UEs in RRC_IDLE via X2. 
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