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1. Introduction

In this contribution, we introduce a message from the MME to the node-B, which enables avoiding paging messaging over the air, without impacting the battery life of the UE or the paging delay. In many LTE configurations, the cells are expected to not be time-synchronized. The scheme discussed in this paper can be utilized in those cells. The result is a reduction in over the air messaging, at the expense of some increase in network messaging.   

2. Cascaded paging

In idle mode, a paging channel (PCH) is assigned to the UE and the UE wakes up to check for any page message in that resource. In case there are multiple PCHs in a cell, the UE shall be assigned to one of them.  This results in the mobile waking up periodically coming e.g. every four seconds in that cell.  

In many LTE configurations, the cells are expected to not be time-synchronized, such that the page wake up time for the mobile varies among cells, e.g. as shown in Figure 1. In this example, if the UE is in cell 1, then the MME would receive a response from the UE prior to most of the pages for the UE actually being transmitted over the air.
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Fig. 1: Illustration of asynchronous page wake up in three of the cells within a tracking area

Based on this, it is proposed that messaging support be provided such that the MME can avoid this unnecessary paging messaging being transmitted over the air.

There appear to be 2 methods for achieving this.  

1) First Approach: The MME could transmit a page cancel message. In this case, when the MME receives the response from the UE, then the MME can have the option of transmitting a page cancel message. The MME can use proprietary schemes to determine whether to transmit the page cancel message, e.g. is the tracking area particularly large, was the response from the UE received particularly quickly, etc.  

2) Second Approach: Alternatively, the MME could support transmitting a page message with an expiration time. Consider a case where the paging interval is ~4 seconds. In this case the MME would first transmit a page requesting the eNB to page the UE, if the UE wakes up in that cell in the next ~2 seconds. If the MME receives a response sufficiently quickly, e.g. within the first second, then the process is completed and a portion of the cells (half in this example) will have avoided the need to page over the air.  If the MME does not receive a response within the first ~1.8 seconds, then it will need to transmit a second page request to the eNBs requesting a page if the UE wakes up in the next ~2 seconds. 

We prefer the first approach as it is simpler, and it results in a slightly bigger reduction of the over the air pages.

The first approach results in a potential of ~1.5x to 2x decrease in the number of over the air pages, and an associated ~1.5x to 2x increase in the number of MME page messages (depending of course on the exact timing of the response).

3. Conclusions

We request that RAN3 discuss the above scheme and agree with the proposed message. 

