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1 Introduction

The requirements for OTDOA RSTD measurements for the UE not capable of simultaneous Tx/Rx on different carriers have been extensively discussed [1-3]. But they are not yet finalized.  
In this paper we further analyse the requirements for OTDOA RSTD measurements for the UE not capable of simultaneous Tx/Rx on different CCs while taking into account the latest proposals in [2-3].
2 Analysis of Existing Proposals on RSTD Measurements under Different TDD Configurations
Based on the discussions in RAN4 until the last meeting two different but partly aligned approaches have been emerged to resolve the ODTOA RSTD requirements for the UE which is not capable of simultaneous Tx/Rx on different CCs involved in CA:

In one approach [1], it is proposed that the UE should be allowed to drop UL transmission:

· in subframe(s) in SCell while doing RSTD measurement in PCell in the same subframe(s) and
· in subframe(s) in PCell while doing RSTD measurement in SCell in the same subframe(s).
Also in the above proposal [1], if eNB decides not to schedule the same UL and DL subframes on different CCs then UE can easily perform RSTD on both CCs without dropping any UL subframe. 

In the second approach in [3], the following is proposed when RSTD measurements are configured for SCell:
· When the subframe in the primary cell is an uplink subframe, it could not be scheduled when the same subframe on SCell is configured to perform OTDOA measurement in case of different TDD DL/UL configuration.
In our interpretation both approaches are similar with respect to RSTD measurements on PCell because dropping of UL subframes on SCell colliding with PRS subframes on PCell are allowed by RAN1 specification, TS 36.211, (see Annex A). 

However with respect to the current UE behavior according to TS 36.211, the UE may not perform RSTD in SCell in DL subframe if the same subframe is an UL or special subframe in PCell:

· if the subframe in the primary cell is an uplink subframe, the UE is not expected to receive any downlink transmissions on a secondary cell in the same subframe
· if the subframe in the primary cell is a special subframe and the same subframe in a secondary cell is a downlink subframe, the UE is not expected to receive PDSCH/EPDCCH/PMCH/PRS transmissions in the secondary cell in the same subframe, and the UE is not expected to receive any other signals on the secondary cell in OFDM symbols that overlaps with the guard period or UpPTS in the primary cell.

3 Analysis of Proposed Requirements for OTDOA
In our view, as also described in [2], there are several arguments in favor of allowing the UE to drop UL also on PCell when doing RSTD measurements on PCell in the same subframe(s):

1. It is up to UE implementation when and in which PRS subframes RSTD measurement are done. eNode B is not even aware whether a particular UE is configured to do OTDOA measurements. This is because the UE receives OTDOA assistance information from E-SMLC via LPP without eNB invention. Therefore OTDOA request is transparent to the eNode B. This means eNB cannot deliberately avoid UL scheduling in PCell when UE does RSTD measurement in the overlapping PRS subframe(s) in SCell.  
2. The measurement sampling, including for RSTD, is UE implementation specific. eNB is not aware of actual PRS subframes where RSTD will be measured by the UE. Therefore we don’t see any benefit of eNB becoming aware of whether a particular UE is configured by E-SMLC for performing OTDOA measurements. 
3. PRS subframes occur infrequently; 1-6 PRS subframes not faster than 160 ms.  However a more typical density will be 1 PRS subframe every 320 or 640 ms considering PRS BW of 50 RBs or more. Even if UE drops one PRS subframe every 320 ms then the system impact is negligible and such loss can easily be recovered by a HARQ retransmission. It is also not likely that UE measures in every PRS occasion in the SCell since UE has to also measure on neighbor cells.

4. 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. T ensure that UE meets the requirements also for SCell the UE should be allowed to drop also UL transmissions in a PCell if these UL transmissions overlap with PRS subframes used by the UE for RSTD measurements in the SCell.
Based on the above reasoning, allowing the UE to drop UL transmissions also on PCell when RSTD measurement is done on SCell in the same subframe(s), is much simpler and straight forward solution without any noticeable system impact.
One the other hand eNode B should not be forbidden to avoid UL scheduling in UL subframes in one CC overlapping with PRS subframes in the other CC. However this should be left for UE implementation.
4 Summary of Proposed Requirements for OTDOA

Based on the above analysis (section 3) 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.
However the introduction of the above requirements would require update to the UE behavior in TS 36.211 in order to allow the UE to drop UL transmission in a PCell if these UL transmissions overlap with PRS subframes used by the UE for RSTD measurements in the SCell. A draft of outgoing LS to RAN1 is provided in [4].
5 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].  
A draft of outgoing LS to RAN1 is also provided in [4] requesting RAN1 to update the UE behavior with respect to RSTD measurements on SCell. 
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7 Annex A:

The following UE behavior is specified in TS 36.211 for a UE which is not capable of simultaneous Tx/Rx on different CCs is specified:
4.2
Frame structure type 2

…….

In case multiple cells with different uplink-downlink configurations in the current radio frame are aggregated and the UE is not capable of simultaneous reception and transmission in the aggregated cells, the following constraints apply:

-
if the subframe in the primary cell is a downlink subframe, the UE shall not transmit any signal or channel on a secondary cell in the same subframe 

-
if the subframe in the primary cell is an uplink subframe, the UE is not expected to receive any downlink transmissions on a secondary cell in the same subframe

-
if the subframe in the primary cell is a special subframe and the same subframe in a secondary cell is a downlink subframe, the UE is not expected to receive PDSCH/EPDCCH/PMCH/PRS transmissions in the secondary cell in the same subframe, and the UE is not expected to receive any other signals on the secondary cell in OFDM symbols that overlaps with the guard period or UpPTS in the primary cell.
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