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1 Introduction
This contribution is related to R1-083860 which was discussed in RAN1 #54bis meeting [1]. The previous contribution proposed UE to feedback timing offset measurements on neighbor cells with respect to the serving cell. In this contribution, we would discuss further benefits of having the timing offset measurement information at the eNB, for the support of emergency service.
2 Support for Emergency Services
Emergency services are crucial for saving lives in critical scenarios. These have been an important function for a cellular network in the recent years, as personal cell phones and cellular networks are becoming ubiquitous. Fundamental to emergency services in cellular networks is the capability of locating the mobile user (UE) when an emergency call is made. Unfortunately, in LTE Release 8, there is not a well developed support for UE location determination. 
One of the well-known location determination techniques, which is also supported by GSM and UMTS, is the time difference of arrival (TDOA). An UE can estimate the time of arrival of signals transmitted from various neighbour cells, and determine the differences with respect to its serving cell. With this information, the UE location can be estimated. 

As described in contribution R1-083860, timing offset information similar to TDOA is already available at the UE. This is described in further details in the next section.
3 Timing Measurement Reporting
In the current LTE Release 8 standard, 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 location of the UE. Besides the benefits in the support of self-optimization networks (SON) as mentioned in the earlier contribution [1], it is a relatively simple way for an UE to provide information on the support of UE location determination.
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Figure 1  Timing offset of neighbor cell frame boundary with reference to the frame boundary of the serving cell
4 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 [2].   
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


5 Conclusion

Emergency service is an important function for a cellular network. In today’s deployed cellular networks, e.g., GSM, UMTS, UE position location is already supported. In some countries, such as the US, E-911 emergency service support is a mandatory requirement for the cellular networks and mobile phones. Current LTE Release 8 standard is deficient in the support of emergency service. Therefore, from the RAN1 perspective, there needs to be sufficient support on UE location determination. 
While Release 8 standard is being finalized, and Release 9 standardization is about to start, RAN1 should consider the inclusion of such a minor change to the specifications that can enable a crucial function which is beneficial to LTE mobile users. 
Some of the location determination approaches used in deployed cellular networks may require an UE to perform the calculations on its location and inform the network. These incur additional complexity and processing at the UE. The approach as proposed in this contribution requires almost no additional processing by the UE, except for reporting the timing offset information of the neighbour cells which are already available at the UE.
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