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A two step paging optimization solution is proposed. First, the cells around the the UE latest active cell perform paging. If the UE is not reached, a normal paging step will be performed in the second step.
1. Introduction

Paging optimization is used to reduce the paging signalling when there are many CSG cells deployed in a TA. When paging optimization is enabled, MME sends paging message to the close mode HeNBs which satisfies the following condition as presented in 6.2.2 in TR 23.830 v0.4.1:

“The HeNBs are in the TAI in the UE’s TAI list and the CSG id in the UE’s allowed CSG list.”
However, such a solution is still not good enough as presented below.
1. The paging signalling reduction is not enough. In view of the large amount of residential deployment when hybrid mode deployed, the number of close mode HeNBs satisfying the above condition may still be very large.
2. A user may not be aware of paging and cannot be served timely. If a UE moves to a CSG and the CSG ID is not within the allowed CSG list, then the paging performed according to the solution 1 in TR 23.830 v0.4.1 will fail. The user may not aware of this although the UE still be covered by some CSGs.
To further reduce the signalling and improve the user experiences, we propose a solution which pages less cells first (only the cells around the latest connected cell will page the UE) and pages more cells in the second step (perform normal paging). The rationalities of the solution is that, with the deployment of R8 and R9, a UE will spend more and more time in the Connected mode. For example, the always-on PS service makes the subscribers connected to the network most of the time. In such situations, the network can track the UE’s location more precisely than before. A UE can be successfully paged with sufficiently high probability if the paging signalling is sent to the cells around the latest cell in which the UE exhibits Connected mode. If the paging fails in the first step, the network can initiate a normal paging step.
2. Proposal

Based on the above analysis, we propose the following two steps of paging optimization solution for TR 23.830 v0.4.1.

* * * First Change * * * *
6.2.2
Architectural issue – Paging optimization
6.2.2.1
General

6.2.2.1.1
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.
6.2.2.1.2
Solutions
6.2.2.1.2.1
Solution 1

For two kinds of HeNB deployment architecture, the solutions of paging optimization for closed mode HeNB are as follows:

· HeNB directly connect to MME

The CSG id(s) and access mode of the HeNB can be transferred to MME when HeNB initiates S1 set up procedure. If the configured CSG id(s) and access mode of the HeNB are changed, HeNB could initiates eNB configuration update procedure to update the configuration data stored in MME. MME can know the access mode of HeNB and has the relationship between HeNB and CSG id(s). When MME initiates paging procedure, it sends paging message to the close mode HeNBs which have the TAI in the UE’s TAI list and the CSG id in the UE’s allowed CSG list.
· HeNB connect to MME via HeNB GW
In this case, CSG id(s) and access mode of HeNB does not need to be transferred to MME when HeNB initiates S1 set up procedure. The HeNB GW which acts as the concentrator of HeNBs could store the access mode and the relationship between HeNB and CSG id(s), the HeNB GW can perform the paging optimization. When MME initiates paging procedure, it provides the UE’s allowed CSG list in paging message and sends the message to HeNB GWs which have the TAI in the UE’s TAI list. The HeNB GW could forward the paging message to appropriate closed mode HeNB.
When the HNB is deployed in the network, the paging optimization can use the same mechanism above as when the HeNB connect to MME via HeNB GW case.
6.2.2.1.2.x
Solution x

To improve the efficiency, the paging optimization is conducted in the following two steps.
First, page the cells based on the User Location Information with the least age. Such information is provided by MME and is the latest cell in which UE exhibits Connected state. If the latest cell is a CSG cell, MME will initialize the paging on the cells around the CSG cell. If HeNB-GWs are deployed, the messege sent from MME to the HeNB-GW shall include the User Location Information .To improve the success probabilities, a time period may be configured in the MME. If the least age is larger than this time period, this means the UE has been in Idle for a long time and the latest connected cell cannot provide an effective guidance on the current location of the UE. Then, the closed mode HeNBs will be selected according to Solution 1.
Second, if the paging message fails to reach the UE in the first step, the MME shall start a normal paging procedure. Namely, paging will be performed in all the cells, on which the UE is allowed to camp, in the UE’s TAI list
For this solution, the message sent from MME to HeNB-GWs shall include an indicator to identify which step the paging belongs to. In this way, HeNB-GWs know whether to page some specific cell or page in all feasible cells.
End of Change 
3GPP

SA WG2 TD


