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Introduction

This contribution proposes a solution to the architectural issue of paging optimization defined in TR 23.830 v0.2.1.
Proposal

The following changes are proposed to TR 23.830 v0.2.1.
* * * First Change * * * *

6.2.2
Architectural issue – Paging optimization
6.2.2.1
Description
The support of paging optimization is still under discussion in Rel-8 for Closed access mode H(e)NBs. Paging optimization may become even more important with the introduction of Hybrid and Open access modes since there may now be many more suitable cells on H(e)NBs where a UE may be paged.
6.2.2.2
Solutions
6.2.2.2.x1
Solution x1: Paging optimization based on eNB identity or cell identity
TS 24.801 [10] clause 10.12.4 has proposed defining separate types of tracking area (TAs) for the HeNB and eNB which share a common format:

-
CSG Mobility list for CSG cells; and

-
TAI list for other cells.

The UE receives a single TAI list that may consist of only one type of TAI entry or both. The MME pages at all HeNBs that advertise the same TAI. 

NOTE: 
As an optimization the MME or HeNB GW may perform page filtering to only page a UE at suitable CSG cells, i.e., Closed CSG cells with a CSG ID in the Allowed CSG list or User CSG list, or at Open and Hybrid Access HeNBs.

With Hybrid and Open Access HeNBs, there could be many cells with the same TAI. As such the paging load when paging all TAIs by the MME could be a problem. 

An optimization is to use the eNB ID or Cell ID instead of the TAI in the TAI list. This has the following advantages

-
Allows the MME to optimize the paging load in the presence of Hybrid and Open Access HeNBs by only selecting a subset of the HeNBs in a TA.

-
Allows the MME to optimize the paging load at the macro as well without any additional changes. Since the eNB ID and Cell ID are a common identifier to both eNBs and HeNBs, the MME may choose to page the UE at only a subset of the eNBs in a TA. 

NOTE: 
It may be possible to achieve similar gains at the macro by using TAIs that only contain a small number of macro cells. However this does not allow the flexibility of paging a UE based on the location of the HeNB within a tracking area. For example, a UE registered at a HeNB is expected to be low mobility and so it is not necessary to page the UE in the large area defined by the TAI for the macro. As shown in the figure below the UE may be paged instead at the macro where the HeNB is located and one or two more surrounding macros in the same TA or from a different TA.
-
Allows the MME to optimize the paging load based on applications running on the UE. For example, some applications may have heavy paging requirements and it would be more efficient to page the UE only at one or two cells. In this case the MME can use for example a threshold based on paging frequency to determine whether to page the UE based on eNB ID/Cell ID or the TAI at the macro. 

NOTE: 
Since the CSG ID, TAI and eNB ID/Cell ID are all sent in SIB1, there is no impact on the UE idle mode battery life for this change since the UE would not have to read any more SIBs than in Rel-8.

Therefore, we propose to allow the use of the eNB ID or Cell ID to page the UE at CSG cells or non-CSG cells.
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 Optimized paging for a UE registered at a HeNB
6.2.2.3
Evaluation
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