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1 Introduction

In RAN1#81, RAN4 sent an LS [1] to RAN1 on OTDOA with different TDD configurations. RAN4 has been discussing to introduce in Release 12, OTDOA RSTD measurement requirements with different TDD UL/DL subframe configurations and/or different special subframe configurations used in CCs of different bands for a UE, which does not support simultaneous reception and transmission for inter-band TDD CA.

RAN4 is of the opinion that the following UE behaviour is required in order to ensure that the UE with above stated capability meets the existing RSTD measurement requirements on PCC and SCCs: 

· the UE is allowed to drop uplink transmissions in SCell overlapping with PRS subframes used for performing RSTD measurement by the UE on the PCell and

· the UE is allowed to drop uplink transmissions in PCell overlapping with PRS subframes used for performing RSTD measurement by the UE on the SCell

It is RAN4 understanding that the UE behavior only stated in the first bullet is allowed by the RAN1 specifications. Therefore RAN4 has requested RAN1 to update the UE behaviour as requested by RAN4 to allow the introduction of the above mentioned RSTD measurement requirements in TS 36.133 for UE not capable of simultaneous Tx/Rx when different TDD configurations are used in CCs involved in CA.
In RAN1#81 discussion, a question was raised on if the issue can be resolved via eNodeB scheduler implementation without modification to TS36.211 specification. 

This contribution discusses the first approach agreed by RAN4, as compared to the second approach of eNodeB scheduler implementation.

2 RSTD Measurements under Different TDD Configurations
As has already been discussed in RAN4, two approaches were suggested to resolve the ODTOA RSTD requirements for the UE which is not capable of simultaneous Tx/Rx on different CCs involved in CA [4].
Approach 1. In the first approach [1][4], 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).

Additionally, 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. This, however, would impose a big limitation on the network.

Approach 2. In the second approach in [5], 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.
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. The difference is in RSTD measurements on SCell. 

RAN4 has chosen Approach 1 to resolve the issue. As described in [4], there are several arguments in favor of allowing the UE to drop UL also on PCell when doing RSTD measurements on SCell in the same subframe(s):

1. It is up to UE implementation when and in which PRS subframes RSTD measurement are done. eNodeB 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 intervention, as shown in the architecture diagram of Figure 1. 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, whilst applying this approach for all UEs is a big limitation on the network  
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. To 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.
5. It is not possible to always avoid PRS subframe in one CC with UL subframes of another CC. PRS is transmitted in pre-defined positioning subframe groups called positioning occasions. One positioning occasion contains up to 6 consecutive subframes, and positioning occasions occur with periodicity TPRS, This is illustrated in Figure 2. 
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Figure 1. LTE positioning architecture.
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Figure 2. Example of PRS subframes.
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 eNodeB 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 eNodeB implementation.

Proposal 1: RAN1 update the UE behaviour in TS 36.211 as requested by RAN4. 
Proposal 2: UE behaviour in both Rel-11 and Rel-12 of TS 36.211 is updated.

3 Conclusions
In this contribution we discussed RAN4’s request on updating UE behavior to support OTDOA RSTD measurement requirements with different TDD UL/DL subframe configurations and/or different special subframe configurations used in CCs of different bands. After analysing the approach recommended by RAN4 and the alternative approach, we have the following proposals:

Proposal 1: RAN1 update the UE behaviour in TS 36.211 as requested by RAN4. 
Proposal 2: UE behaviour in both Rel-11 and Rel-12 of TS 36.211 is updated.
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