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1 Introduction

As per RAN4 initial agreements [1], the requirements for UE not capable of simultaneous Tx/Rx on different carriers were introduced for CA measurements and for UE Rx-Tx time difference measurement. The CR in [2] was agreed and incorporated in TS 36.133, Rel-12 (v12.6.0). 

However the corresponding requirements for OTDOA RSTD measurements for the UE not capable of simultaneous Tx/Rx on different carriers have not yet been specified. The intention is to also specify these remaining requirements as pointed out in [3-4]. However the agreements were deferred as companies needed more time to investigate. 
In this paper we analyse the requirements for OTDOA RSTD measurements for the UE not capable of simultaneous Tx/Rx on different CCs.
2 Analysis of RSTD Measurements under Different TDD Configurations
In case of OTDOA the UE receives request (OTDOA assistance information) for RSTD measurements from E-SMLC via LPP. The OTDOA request is transparent to the eNode B in that eNode B is not aware when a certain UE is performing OTDOA measurements i.e. actually using PRS subframes for RSTD measurements. A UE served by an eNode B may also perform RSTD measurements in one or more cells created by neighboring eNode Bs.   
Therefore eNode B typically transmits PRS signals in all the PRS subframes in each PRS positioning occasion as configured at the eNode B i.e. as implemented at the eNode B.   

It is probable that in certain PRS subframes, no RSTD measurement is done by the eNode B.  However since eNode B is oblivious about UEs’ OTDOA sessions, therefore it would be inefficient to mandate eNode B ’not to schedule UEs’ in UL subframes in a CC (e.g. SCell) that overlaps with PRS subframes in another CC (e.g. PCell). For example if there are no RSTD measurements done in one CC, then all UL subframes in another CC (overlapping with PRS subframes in the first CC) would be wasted from eNode B resource perspective.    
But OTDOA RSTD is used for emergency services and therefore the UE should be able to meet the existing OTDOA requirements defined in TS 36.133. To ensure that UE meets the requirements we suggest that the UE is allowed to drop UL subframes in a CC if these scheduled UL subframes overlap with PRS subframes in the other CC. The PRS subframes occur once per positioning occasion. This means that typically a UE would use 1 PRS subframe per 320 ms for PRS BW of 50 RBs or more for RSRD measurements. The loss could be recovered from retransmissions. Therefore from UE performance point of view (i.e. average throughput) the impact is not very significant. 

One the other hand eNode B should not be forbidden to avoid UL scheduling in all UL subframes in one CC overlapping with PRS subframes in the other CC. This is because in the worst case there may be no UEs at all performing RSTD measurements on that particular cell at a certain time since PRS are configured on a slower scale than RSTD measurements; therefore the UL transmissions will become too restricted if eNode is not allowed UL scheduling in these UL subframes.
3 Proposed Requirements for OTDOA

Based on the above analysis (section 2) it is proposed that OTDOA capable UE, which is not capable of simultaneous Tx/Rx on different CCs, is required to meet the existing OTDOA requirements provided the following conditions are met:

· UE is not simultaneously scheduled in UL and DL on the different CCs or 

· if simultaneously scheduled in UL and DL on the different CCs then the UE is allowed to drop UL transmissions in UL subframes overlapping with the positioning subframes used by the UE for RSTD measurements, and

· all positioning subframes indicated in the OTDOA assistance data and specified in Section 9.1.10 are available for RSTD measurements in the measured cell.
The main difference compared to the previous requirements for CA measurements and UE Rx-Tx time difference is that for OTDOA:

· the eNode B is not mandated to avoid simultaneous scheduling in UL and DL on the different CCs;

· UE is allowed to drop UL transmission in those UL subframes in a CC overlapping with PRS subframes used for RSTD measurements in the other CC.  

4 Summary
The requirements for OTDOA measurements for the UE not capable of simultaneous Tx/Rx on different CCs in inter-band CA have been analyzed. Since eNode B is unaware of UEs’ OTDOA sessions, therefore it is not efficient to forbid eNode B from scheduling in UL subframes overlapping with PRS subframes in different CCs. However to ensure UE meets the existing OTDOA requirements, it is proposed that the UE should be allowed to drop UL transmission in case UL subframes overlapping with PRS subframes in different CCs. The corresponding CR is provided in [5].  
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