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1. Introduction

Currently, for a network supporting Home eNBs, TR 24.801 describes two possible alternatives for the paging optimization. The present contribution compares the two alternatives and makes a recommendation for one of them.

2. Alternative approaches for the paging optimization
The current version of TR 24.801, v 8.0.0, describes two possible alternatives for the paging opimization:

Begin of quote:

-
When necessary, the MME shall initiate paging of the UE in all cells of all tracking areas contained in the TAI list. Cells having the same TAI must be part of the same MME pool.

-
Paging optimization mechanisms should be adopted in order to avoid huge amounts of paging messages in the cells served by HeNBs. Possible approaches are as follows:

[alternative 1:]

-
The MME sends the paging request message only to those HeNBs which have the TAI in the UE's registered TAI list and the CSG ID in the UE's CSG white list; or 
[alternative 2:]

-
the MME provides both the TAI and the UE's CSG white list to those HeNBs which have the TAI in the UE's registered TAI list, and each of the HeNBs decides whether its cell belongs to the CSG area and the paging is sent via the radio interface. 

Editor's note: if the HeNB GW is adopted as an entity of CSG architecture, other approaches of paging optimization may be possible. This is FFS.
Editor's note: if multiple CSG IDs are supported by a HeNB is FFS. 

End of quote

In alternative 1, the MME sends the paging request message only to a subset of the HeNBs. This requires first that the MME contains a new database where it stores for each HeNB the cell identity (or CSG ID) the HeNB is serving. The database needs to be created and updated when HeNBs are added or removed, i.e. each time the 'home' part of the network is modified. These changes are initiated by the operator of the HeNB and are assumed to occur more frequently than the changes in the part of the E-UTRAN that is under exclusive control of the network operator.
The database will not be needed for the check whether a subscriber is allowed to access a certain CSG cell, because this check is performed by comparing the CSG ID that is included in the cell identity provided by the HeNB with the S1AP Initial UE message with the list of CSG IDs stored in the MME as part of the subscriber data.
It should also be noted that concepts like the support of multiple CSG IDs by a HeNB or the introduction of a HeNB GW that are currently studied by RAN3, would lead to an additional complexity of this database (for the case of multiple CSG IDs) or are not compatible with the idea of such a database at all (since the HeNB is intended to shield the MME from the signalling exchanged during setup, reconfiguration and shut down of individual HeNBs).   
We think that generally the creation of such a database in the MME should be avoided, as it is step towards storing radio related data in the MME and duplicates data already available in the HeNB.

In alternative 2, the MME only needs to know which of the connected radio network nodes are HeNBs or HeNB GWs, respectively so that CSG white list information is sent only those nodes. (In principle this is an additional optimization, the white list information could also be sent to all radio network nodes. Normal eNBs would just ignore this information.)

In our view this solution is better aligned with the general functional split between core network and radio access network. Besides it allows a more evenly distribution of the additional processing load that is needed for filtering the paging request messages.

3. Proposal

We therefore propose that CT1 agrees to adopt alternative 2, and that this is documented in the TR (see attached CR).
Furthermore, CT1 should send an LS to RAN, informing them of CT1's decision and asking RAN3 to provide the necessary enhancements to the S1AP protocol (i.e. possibility to include a list of CSG IDs in the Paging message).
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