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1 Introduction

It was agreed that different TDD UL/DL configurations in PCell and SCell can be supported by the UE with no simultaneous reception and transmission. Consequently, the requirements applicability shall be clarified in TS36.133. In last RAN4 #73 meeting, some requirements for TDD UL-DL configuration applicability were agreed in [1]. The requirements are related to Rx-Tx time difference measurements and carrier aggregation.
	· 8.1.2.7.2
E-UTRAN TDD UE Rx-Tx Time Difference Measurements

For UE, which does not support simultaneous reception and transmission for inter-band TDD CA specified in TS 36.331 [2], and is compliant to the requirements for inter-band CA with uplink in one E-UTRA band and without simultaneous Rx/Tx specified in TS 36.101 [5], the UE Rx-Tx time difference measurement requirements in Section 8.1.2.7.2 shall apply also with different TDD UL/DL subframe configurations and/or different special subframe configurations used in CCs of different bands, under the following additional conditions:

-
UE is not simultaneously scheduled in UL and DL on the different CCs, and

-
At least one downlink and one uplink subframes per radio frame are available for the UE Rx-Tx time difference measurement in the measured cell.

· 8.3
Measurements for E-UTRA carrier aggregation
For UE, which does not support simultaneous reception and transmission for inter-band TDD CA specified in TS 36.331, and is compliant to the requirements for inter-band CA with uplink in one E-UTRA band and without simultaneous Rx/Tx specified in TS 36.101, the inter-band CA requirements in Section 8.3 shall apply also with different TDD UL/DL subframe configurations and/or different special subframe configurations used in CCs of different bands, under the following additional conditions:

-
UE is not simultaneously scheduled in UL and DL on the different CCs, and

-
at least DL subframe #0 or DL subframe #5 are available for measurements in the measured cell.




This contribution provides the analysis on the OTDOA RSTD measurements provided that the UL/DL subframe configurations and special subframe configurations are different. 

2 Discussions
2.1 Potential issue

As we know, when the physical layer cell identities of neighbour cells together with the OTDOA assistance data are provided, the UE shall be able to detect and measure RSTD based on PRS transmitted in the positioning subframes.  For TDD, the PRS only can be transmitted in downlink subfames. RSTD measurement is performed over M  PRS positioning occasions within measurement period, where each PRS positioning occasion comprises of N (1 ≤ N ≤ 6) consecutive downlink positioning subframes.
In current Rel-12 RAN1 specification [3GPP TS36.211 v12.3.0], there are some restrictions on the UE behaviours on SCell in case of different UL/DL configurations in CA. The corresponding restriction is defined as following:

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.
Thus when a downlink subframe containing PRS signal in SCell collides with an uplink or special subframe in PCell, the UE is not expected to receive PRS transmissions in SCell in the same subframe. For example as shown in Figure 1, assuming that TDD UL-DL configuration 0 and 1 is configured on PCell and SCell separately, and UE is configured to perform OTDOA measurements on SCell on subframe #4 and 5 (E-SMLC has no information of UE TDD configuration), UE can not perform PRS measurements on subframe 4 since it is an uplink subframe in the responding subframe on PCell. For this case, it is hard to guarantee the OTDOA accuracy.  
Taking further worst case as an example, UE is configured to perform OTDOA measurements on SCell on subframe #4 when the PRS bandwidth is 50RBs or larger. In this case, under the current RAN1 restrictions, UE can not perform OTDOA measurement on SCell any more.
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Figure 1. OTDOA measurement example with different TDD UL-DL configuration
Based the above analysis, the below observation could be obtained:

Observation1: For UE which does not support simultaneous reception and transmission and different UL/DL configuration is configured, issues on OTDOA RSTD measurement in the SCell arise.
2.2 Possible Solutions
We think the restriction on the UE behaviours on SCell in case of different UL/DL configurations in CA in RAN1 is severe for OTDOA measurement. So we suggest that the following principle could be applied:

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. Then UE which does not support simultaneous reception and transmission can receive PRS signal in the same DL subframe on SCell.
Proposal1: 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.
Of course this is only one possible option to solve the OTDOA issue in case of different TDD Dl/UL configuration, other better or simpler options are highly appreciated if the interested companies could provide.
3 Conclusion

In this contribution, we give our discussion on OTDOA RSTD measurements when different UL/DL configuration on PCell and SCell. Some issues arise and one possible solution is provided. 
Observation1: For UE which does not support simultaneous reception and transmission and different UL/DL configuration is configured, issues on OTDOA RSTD measurement in the SCell arise.

Proposal1: 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.

All options to resolve the issue are highly welcome.
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