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1 Introduction
The introduction of self-configuring and self-optimising mechanisms in RAN Long Term Evolution may increase network performance and quality. One example of this is the automatic adjustment of the paging power which may vary depending on the cell size and the radio environment. Apart from adjusting the power of the paging channels, it may also be possible to perform repetitions and thereby allow for soft combination to increase the received SNR. 
This paper provides a solution using cell specific counters that are updated by counting the number of required repetitions for each successful paging message. It should be noted that there may also be other solutions, requiring specific UE measurements. This is however not treated in this document.

2 Previously discussed solutions
In [1] and [2], two different methods for automatically adjusting the power of the paging channel are discussed. The first one [1] suggests attaching a sequence number to each paging message and let each UE include this sequence number in the response. The drawbacks of this solution (as stated in [2]) is that the sequence number must be transmitted within the whole paging area and that the eNodeB would have to look inside the NAS message from the UE to the CN in order to determine the sequence number in the response from the UE.

The second solution [2] suggests letting the eNodeB repeat all paging messages and keep track of how many UE that responds for each repeated paging message. The drawback of this solution is that all paging messages will always be repeated in this cell. 
3 Evaluating success rate for paging
We believe that it is the MME that should be responsible for the repetition of paging messages. The analysis of paging performance may however be located in either the eNodeB or in the MME. 

The paging sequence number may be needed to remove the possible ambiguity that occur if a second, repeated paging message is transmitted before the UE has been able to respond to the first one. We believe that the sequence number can be relatively small, 1-2 bits.

If the evaluation is located in the MME, it is enough to include the paging sequence number, that the UE is responding to, and the cell identity in the paging response. By using this information, the MME can keep track of the required number of repetitions for paging in each cell. This can be forwarded to SON in OMC that combines this information from all MMEs.

If the evaluation is located in the eNodeB, it would require that the eNodeB is able to receive the paging sequence number from the UE. This may be done in a request-response manner over RRC. 
Further, if the evaluation is located in the eNodeB, it is possible to avoid broadcasting the paging sequence number together with the paging over the air. Instead, the eNodeB could store the system frame number (SFN) and the paging sequence number when each paging message is transmitted. The eNodeB may then ask the UE to report which SFN he received the paging message. 
The range of SFN in UTRAN is 0..4095 and that SFN would be able to distinguish between paging messages that are repeated within 40s. It might be possible to reduce the number of bits, by limiting the range and granularity of the reported value, for example by not sending the most- and least significant bits of the SFN.
4 Summary
This document suggests an improvement to previously discussed solutions for analyzing the paging success rate by evaluating the required number of retransmissions for successfully received paging messages.
It is suggested that the analysis is located in either the MME or eNodeB. If located in the eNodeB, a mechanism for transmitting sequence number from the UE to the eNodeB over RRC is suggested. 
It should be noted that there may also be other solutions, requiring specific UE measurements.
5 References
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