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1 Introduction
In TS 36.133 [1], the RSTD measurement requirements are specified when there is cell change due to intra-frequency handover, inter-frequency handover and PCell change in carrier aggregation. However the corresponding RSTD measurement accuracies are not specified in TS 36.133 [1]. In [2] these missing requirements were proposed in the last meeting but no agreement was reached. 

In this paper we further analyze the intra-frequency RSTD requirements and address the questions raised in the last meeting.  

2 Summary of Intra-frequency RSTD Accuracy

The applicable PRS BW for meeting the intra-frequency RSTD accuracy has recently been updated in Rel-9 and Rel-10 to account for the serving cell channel bandwidth. According to the new definition as captured in Table 9.1.10.1-1, the applicable PRS BW is as follows:
Minimum bandwidth between the serving cell channel bandwidth, reference cell and the measured neighbour cell PRS bandwidth [RB] 

This means the actual PRS BW on which the UE measures RSTD also depends upon the serving cell channel bandwidth. 
When there is cell change due to intra-frequency handover then the PCell (aka serving cell) will change. This will affect the RSTD measurement accuracy as described in section 3.

3 Summary of RSTD Measurement Requirements under Intra-frequency HO
In section 8.1.2.5.1 of TS 36.133 the following RSTD measurement requirements are defined under FDD intra-frequency handover:

If the intra-frequency handover occurs while intra-frequency RSTD measurements are being performed then the UE shall complete the ongoing OTDOA measurement session. The UE shall also meet the intra-frequency OTDOA measurement and accuracy requirements. However in this case the RSTD measurement period (
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where:
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is the number of times the intra-frequency handover occurs during
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is the time during which the intra-frequency RSTD measurement may not be possible due to intra-frequency handover; it can be up to [45] ms.

It is important to note that in case of OTDOA when there is PCell change due to intra-frequency handover the UE is required to complete the on-going OTDOA measurement session. These means that any RSTD measurement started prior to a PCell change will be continued after the PCell change until it is completed. In other words upon PCell change the UE does not restart the on-going RSTD measurement. That is why the RSTD measurement time (
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) does not scale with the number of intra-frequency handovers (K). This is in contrast to the UE Rx-Tx time difference measurement requirements under PCell change. In this case the UE is required to restart the UE Rx-Tx time difference measurement whenever a PCell changes. 
Different PCells may have different channel bandwiths regardless of whether it transmits PRS or not. The RSTD accuracy is at least PRS BW dependent. However in the current requirements it is not clear what PRS BW is applicable for meeting the RSTD accuracy while UE is changing PCell due to intra-frequency handover. Therefore the applicable PRS BW for meeting the RSTD accuracy needs to be defined. This is elaborated in section 4.
4 Applicability of PRS BW for RSTD Accuracy under Intra-frequency HO
In case of intra-frequency RSTD measurement all measured cells (reference and neighbor cells) are on the serving carrier frequency. 

The PRS BW configured for RSTD measurement on which UE measures intra-frequency RSTD cannot be larger than the PCell channel BW. This means depending upon the channel BW of the new PCell, the UE will have to adapt the PRS BW which it actually uses for measuring the intra-frequency RSTD measurements. The adapted PRS BW is not larger than the PRS BW signalled to the UE in the assistance data. 
Consider an example that a UE served by PCell with 10 MHz channel BW and while performing RSTD measurement an intra-frequency HO occurs to a new PCell with 5 MHz channel BW. This means the UE will partly perform this RSTD measurement when its PCells were 10 MHz and 5 MHz. When PCell becomes 5 MHz, the UE will have to shorten its RF BW from 10 MHz to 5 MHz. As a consequence all remaining measurement sampling is done over 5 MHz after the PCell change. It is therefore not possible for the UE to meet the RSTD accuracy corresponding to PRS BW of 10 MHz (50 RBs). The UE should instead meet the RSTD accuracy corresponding to 5 MHz (25 RBs).
In general the effective PRS BW cannot therefore be larger than the channel BW of all the PCells which serve the UE while the UE performs the intra-frequency RSTD measurements. 
Therefore the applicable PRS BW should not be larger than the channel BW of all the PCells and the PRS BW to meet RSTD accuracy can be defined as follows: 
Due to the intra-frequency handover the UE shall meet the RSTD measurement accuracy for a PRS bandwidth which is not larger than the minimum channel bandwidth of all the PCells during the RSTD measurement period.
5 Conclusions

In this paper we have analyzed the impact of the channel BWs of the PCells (aka serving cells) on the PRS BW which should be applicable to meet the RSTD accuracy requirements. It is proposed that:

· In intra-frequency HO scenario the RSTD accuracy is met for a PRS bandwidth which is not larger than the minimum channel bandwidth of all the PCells during the RSTD measurement period.
A Release 10 CR which defines applicable PRS BW to meet the RSTD accuracy under intra-frequency HO is provided in [3].
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