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1 Introduction
The specification for physical layer measurements TS 36.214 [1] has defined several UE measurement capabilities, including RSRP, RSRQ etc. Before the measurement of RSRP or RSRQ, an UE would need to search for the synchronization signals to decode the Cell ID of the neighboring cell site. During this process, the symbol timing offset of the neighbor cell would be acquired by the UE. This contribution proposes to have this symbol timing offset information reported to the eNodeB alongside the RSRP, RSRQ measurement reports. 
2 Timing Measurement Reporting
When an UE measures the RSRP or RSRQ of a neighbor cell, it would need to acquire the primary and secondary synchronization signals to decode the Cell ID, which would be associated with the RSRP or RSRQ measurement report. The neighbor cell symbol timing offset would have been detected before the Cell ID can be decoded. Thus, this timing offset information can be included in the measurement report without additional UE processing, as illustrated in Figure 1. 
The reported timing offset information for various neighbor cells of an UE would be useful for estimating the geographical proximity of the UE. This information can be used by the eNB to optimize RF deployment parameters, e.g., in the support of self-optimization networks (SON).  
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Figure 1  Timing offset of neighbor cell frame boundary with reference to the frame boundary of the serving cell
3 Proposed changes to the standard TS 36.214
The following definition for timing offset measurement report can be added to the specification TS 36.214 [1].   
5.1.12
Timing offset 
	Definition
	Timing offset measurement, in units of microseconds, is the time of arrival of a downlink frame in the considered cell (TOA_cell) with reference to the time of arrival of the corresponding frame in the serving cell (TOA_ref), i.e., TOA_cell – TOA_ref. 

	Applicable for
	RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency


4 Conclusion

SON is one of the features supported by LTE Release 8. The availability of information on UE timing offset from neighbor cells is crucial for the support of SON. However, our current specifications do not have sufficient support for SON. This contribution proposes the minimal change that can be made to the LTE physical layer to support SON. 
As the Release 8 standard is being finalized, this would be a minor change to the specifications with the best effort to support SON, without incurring significant delay to the standardization process.
Besides the proposed changes to TS 36.214, a liaison should be sent to RAN2 for the timing offset information to be included as part of the RSRP and RSRQ measurement reports.
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