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Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In previous meeting, how to deal with RSTD measurements with different UL/DL configuration for UEs not capable of simultaneous reception and transmission in on TDD CA was discussed [1, 2, 3], but no agreement was reached. In this paper, we present our view on the issue.

Background
In TS 36.211, it defines [4]:

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.
Following in above requirements, a UE not capable of simultaneous reception and transmission in the PCell and SCell  will not be able to receive downlink PRS transmissions in SCell subframes that overlap with PCell uplink subframes or special subframes, which in worst case, as pointed out in [2], prevent UE from performing RSTD measurements on SCell, in case the SCell is configured with one PRS subframe in each positioning occasion for each PRS period, and the PRS subframe  happens overlapping with PCell’s uplink subframe.

A number of proposals were discussed in last meeting for handling this situation, including, 

· 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 [2]
· UE should be allowed to drop UL transmission in case UL subframes overlapping with PRS subframes in different CCs[3]
The first proposal attempts to ensure OTDOA measurement performance on SCell by forcing the eNB schedule to take the consideration of the OTDOA configuration for each UE that is configured with different uplink and downlink configuration. eNB currently does not have the information of UE OTDOA configuration. Thus, it was further suggested to couple the eNB and positioning server during the meeting discussion [4]. The concerns on the proposal were on the complexity and impact on the network scheduling. Currently there is no inter-communication between eNB scheduling with UE OTDOA configuration. Considering that eNB scheduler makes scheduling decision based on a lot of input information, forcing eNB scheduler to not scheduling e UE based on OTDOA configuration could have potentially significant impact eNB scheduling algorithm and implementation. 

The second proposal attempts to ensure OTDOA measurement performance on SCell by allowing UE to drop PCell UL transmission in case SCell PRS subframes overlap with PCell UL subframes. The concern for the proposal was that eNB did not know UE OTDOA configuration, and would not know when and why the PCell UL packages got dropped. In addition, it also results in the waste of PCell resources.

In the following, we discuss a solution that may takes the merits of both previous proposals, while avoid the drawbacks.

In TS 36.331, it currently defines a message InterFreqRSTDMeasurementIndication, which is used to indicate that the UE is going to either start or stop OTDOA inter-frequency RSTD measurement which requires measurement gaps as specified in TS 36.133. Similar strategy may be used here for handling the issue at the hand. That is, for a UE configured with different UL/DL configurations in CA, once it is also configured for RSTD measurements on SCell, a new message may be introduced to inform the network that the UE is configured for RSTD measurements on SCell.  eNB knows which UEs are configured with different UL/DL configurations. Once such a UE informs the eNB about it will start/stop RSTD measurements on SCell, the eNB will be prepared for the drop of PCell UL transmission for the subframes that overlap with SCell PRS subframes. It will be up to the eNB implementation on whether the information is used for the schedukler.  

Proposal 1: Sending an LS to RAN2, suggest introducing a new message SCellRSTDMeasurementIndication, which allows a UE, which is configured with different UL/DL configuration, to inform the eNB that the UE is going to either start or stop OTDOA SCell RSTD measurement.

Regardless which proposal is accepted, the UE behaviour will be different with that currently defined in TS 36.211. Therefore, the UE behaviour will also need to be modified. 

Proposal 2: Sending an LS to RAN1, suggest changing the following UE behaviors. 

From (TS 36.211):

· 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.
To the following:	
· if the subframe in the primary cell is an uplink subframe, the UE is not expected to receive any other downlink transmissions on a secondary cell in the same subframe except PRS transmissions.
· if the subframe in the primary cell is a special 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 except PRS transmissions.
· if the subframe in the primary cell is an uplink subframe, and if the subframe in the secondary cell is an PRS subframe, and if the UE is configured to measure the PRS subframe, then the UE is expected to measure the PRS subframe in the secondary cell and drop the uplink transmission in the primary cell
· if the subframe in the primary cell is a special subframe, and if the subframe in the secondary cell is an PRS subframe, and if the UE is configured to measure the PRS subframe, then the UE is expected to measure the PRS subframe in the secondary cell and drop the uplink transmission with UpPTS in the primary cell
Summary 
We discussed RSTD measurements with different UL/DL configuration for UEs not capable of simultaneous reception and transmission in on TDD CA, and propose to send an LS to RAN1 and RAN2, suggesting the following changes:
· Making the following modifications in TS 36.211:
· if the subframe in the primary cell is an uplink subframe, the UE is not expected to receive any other downlink transmissions on a secondary cell in the same subframe except PRS transmissions.
· if the subframe in the primary cell is a special 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 except PRS transmissions on the secondary cell in OFDM symbols that overlaps with the guard period or UpPTS in the primary cell.
· if the subframe in the primary cell is an uplink subframe, and if the subframe in the secondary cell is an PRS subframe, and if the UE is configured to measure the PRS subframe, then the UE is expected to measure the PRS subframe in the secondary cell and drop the uplink transmission in the primary cell
· if the subframe in the primary cell is a special subframe, and if the subframe in the secondary cell is an PRS subframe, and if the UE is configured to measure the PRS subframe, then the UE is expected to measure the PRS subframe in the secondary cell and drop the uplink transmission with UpPTS in the primary cell
· Introducing a new message in TS 36.331, which allows a UE, when configured with different UL/DL configuration and OTDOA measurement in the secondary cell, to inform the eNB that the UE is going to either start or stop OTDOA SCell RSTD measurement.
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