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1. Introduction
It will benefit the network resource utilization performance to adjust paging related resource allocation according to the paging load which itself vary from time to time. Similar to many eNB measurements (and related optimizations), this paging load measurement and paging configuration adjustment can be done outside of standardization activity. This situation has been discussed in RAN2 meetings as well as in RAN plenary and it was decided to standardize such measurements for self network optimization in LTE system. For each scenario one use case will be designed [1]. In this contribution we would like to discuss the detail of the supposed use case: paging load measurement and paging configuration optimization.

2. Previous Discussion

A lot of suggested eNB measurement use cases have been raised in [2]. Many of them need to be evaluated in detail. Particularly the detailed methods to adjust the power of the paging channel automatically were discussed in [3] and [4].
The main point of the solution related to paging power adjustment in [3] is to make every paging message (using different power set every time) to contain a retransmission number and make UE to include the retransmission number in paging response message. From this arrangement eNB can figure out how many retransmissions have occurred before paging message is received by UE successfully and control its paging transmission power accordingly. Another solution is raised in [4] to adjust paging channel power. The eNB selectively retransmit the paging message in order to collect statistics of success paging response rate of the 1st and the 2nd transmission. Then the eNB can increase the paging power if the response rate to 2nd paging transmission is not significantly smaller than the 1st paging transmission.

There are still some different opinions about the necessity for the eNB to retransmit paging message and adjust paging transmission power in RAN2 [5].Despite the dispute on this topic, on the other hand we believe that adjustable paging channel resource configuration should be allowed. It is critical for paging success rate, radio resource utilization and thus cell capacity to adjust paging channel resource according to paging load. Through the measurement of paging load, the eNB can adjust the related paging channel parameters by itself or it can transmit the load status to O&M/centralized SON entity and/or other eNBs, which will use that status information  to optimize the whole network paging configuration.

3. Paging Configuration Aspect

3.1. Paging Load Measurement

A paging record is generated in EUTRAN for system information modification or in EPS for mobile terminated call. The paging load of a specific cell can get statistically.

There are many factors that will have impact on the paging load of a specific cell, including at least the following:
· TA area;

· Cell coverage area;

· User distribution;

· Traffic volume in this area;

Change of those factors mentioned above is inevitable during the operation of one network, hence the operator needs some tools to monitor the paging load change resulted from those changes to optimize the network performance.

The following measurements can be standardized to fulfill this requirement:

· Number of  received paging records from EPS

Definition:  This is the number of all paging records received from EPS during a time interval.
· Maximum paging  records on one sub-frame of one paging occasion
Definition:  This is the maximum number of paging records transmitted simultaneously at one sub-frame of one paging occasion during a time interval.
· Average paging  records on one sub-frame of one paging occasion
Definition:  This is the average number of paging records transmitted simultaneously at one sub-frame of one paging occasion during a time interval.
· Number of lost paging  records on one sub-frame of one paging occasion
Definition:  This is the accumulated number of paging records lost due to resource limit at one sub-frame of one paging occasion during a time interval.
Other measurements are FFS.

3.2. Paging Configuration Adjustment

The following parameters can be adjusted based on paging load measurement to optimize network performance:

· Number of sub-frames used for paging on one paging occasion
This is the number of sub-frames used for paging in the frame of one paging occasion. This parameter should be same for all the paging groups (if any) and be broadcasted in system information. How to allocate more than one sub-frames in one paging occasion is FFS.

· DRX length
Shorter DRX length means more paging occasions (compared with the same number of paging groups), thus to shorten the DRX length will relief the paging load of one cell. While shorter DRX will also means more power consumption for UE. Here a balance is needed.

· Number of  paging group

More paging group for the same DRX length means less paging records in one paging occasion. Thus increasing the number of paging group can release paging load. Neither the need for group user nor the method to group has yet decided in RAN2.  

4. Conclusions
We ask RAN2 to accept the paging load measurement use case mentioned above.
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