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1
Introduction

Mobile Time Difference (MTD) is a value that can be sent from the MS to the BSS in the HANDOVER COMPLETE message if requested by the BSS (within HANDOVER COMMAND message). It encodes a time related to the synchronization difference between the time bases of two base stations.
How to calculate the value to be included is defined in 44.018 and 45.010. The definition is, however, somewhat ambiguous, which has resulted in that different solutions regarding what to report exist. 

2
Current definition 
In 45.010 it is defined that the value to be reported is OTD + t0 represented in half bit periods (24/13 µs) , where OTD is defined as: local system time in BTS 0 minus that of BTS 1 as measured by the MS; and t0 denotes the one way line of sight propagation delay between the MS and BTS 0.  This can result in a value between 0 and 6,789,119,999.
Moreover it is stated in 45.010 that before reporting the achieved value, it shall be reduced mod some integer multiple of 256.

This “some integer multiple of 256” is in 44.018 defined as 221.

3
Problems with current definition

With the way 45.010 defines how to calculate the MTD value, the result can be a negative value. It is, however, not anywhere defined how a negative value shall be reported.
Using a multiple of 256 as modulo value can be questioned. With the value chosen in 44.018, i.e. 221, this will e.g. result in that a reported value of 0 can either mean a time difference of 0 or a time difference of 838 TDMA frames + 6.8864 slots or a time difference of 1677 TDMA frames + 5.7728 slots and so on. It would have been better if a modulo value had originally been selected such that an integer value would result when 6,789,120,000 is divided by the selected modulo value. 
4
Proposed solution
Due to backwards compatibility reasons it is probably not possible to redefine the existing MTD parameter. It is instead suggested to introduce a new parameter in the HANDOVER COMPLETE message, which would be used to report the time difference using the full hyperframe range, i.e. a value between 0 and 6,789,119,999. 



