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1 Introduction

As already discussed in RAN4, measurement gaps need to be configured by eNB in order for the UE to perform inter-frequency RSTD measurements when triggered. This is in particular to meet the related measurement performance requirements. In 36.133 it is required that gap pattern #0 is used when inter-frequency RSTD positioning measurements are configured (see below from 36.133 sec 8.1.2.1). 

NOTE 3: When inter-frequency RSTD measurements are configured as a part of the measurement configuration only Gap Pattern 0 can be used. For defining the inter-frequency and inter-RAT requirements Tinter1=30ms shall be assumed.

According to the current specifications the eNB has no information about whether inter-frequency positioning measurements for a given UE are configured or not. The inter-frequency RSTD measurements are triggered by the e-SMLC via LPP (i.e. when the OTDOA assistance data provided by the e-SMLC include the cells on other frequencies than the reference cell frequency). This means the eNB would have to use gap pattern #0 all the time in anticipation of any possible inter-frequency OTDOA measurement. However, using the gap pattern #0 all the time for all the UEs is not efficient from the performance point of view. It leads to throughput loss due to unnecessary measurement gaps. Therefore, it is desirable that the eNB configures the required gap pattern only when necessary. 

2 Discussion
Obviously there are two ways to inform the eNB when the inter-freq RSTD measurement is to be performed by an UE:
· Solution 1: e-SMLC tells the eNB via LPPa when the e-SMLC requests the UE to perform inter-freq RSTD measurement
· Solution 2: the UE indicates to the eNB via RRC when requested to perform inter-freq RSTD measurement by e-SMLC in LPP
In Solution 1, the e-SMLC can send the indication (that an UE is requested to perform the inter-freq RSTD measurement) to the eNB via LPPa. It should be only an indication to the eNB and it is still up to the eNB to decide on the actual measurement gap configuration. In LPPa currently there is no UE associated OTDOA signaling. So a new message/procedure (e.g. one class 2 message from e-SMLC to eNB) would be required. In case the eNB is already using a gap pattern for a particular UE, which is not appropriate for the positioning measurement (e.g., if the pattern is expected to degrade the performance) then the eNB should switch the existing gap pattern for that UE to the appropriate one (i.e. gap pattern 0 which is currently pre-defined by the specification). 

The Solution 2 can be described as follows. Upon receiving the assistance data (via LPP), the UE will know (based on the neighbor cell info list) whether it needs to perform inter-frequency measurements or not. Then the UE sends an indication to the eNB that it needs to do inter-frequency RSTD measurements, in an informative way. After receiving such an indication, the eNB configures the required gap pattern for this UE. When the measurement results have been obtained, the UE can indicate this to the eNB who can restore the previous gap configuration (i.e. no gaps or other gap pattern). Similar to Solution 1, the indication only informs the eNB that the UE needs to perform the inter-freq measurement. It is still up to the eNB to decide on the actual measurement gap configuration.   
With the above, it is obvious that the recently introduced requirement on gap configuration in 36.133 may have a negative impact on general performance. However, either of the two solutions above would enable the eNB to configure the required gap pattern for the UE to perform the inter-freq RSTD measurement. But for the UP positioning Solution 1 does not work since there is no e-SMLC implemented in the network. 
Proposal: RAN2 to discuss the two solutions above and decide whether Solution 2 should be supported to cater for both the CP and the UP positioning.
In RRC, currently only the ULInformationTransfer message can be used by the UE in connected mode to trigger an instant UL message to the eNB. However the ULInformationTransfer message is supposed to contain only the NAS messages that should be transparently forwarded by the eNB to the core network. If the UE includes the indication that the UE needs to perform inter-freq RSTD measurement in the ULInformationTransfer message and the indication is intended only for the eNB, it implies the functional change on the UL/DL Information Transfer procedure and the corresponding eNB behaviours. Therefore if Solution 2 is to be supported, a new RRC message/procedure should preferably be introduced. 
3 Conclusion
This document has discussed two solutions to enable the eNB to configure the required gap pattern for the UE to perform the inter-freq RSTD measurement. RAN2 is kindly asked to decide on the required signalling solution. The sourcing companies would be happy to provide the CR for the agreed solution.
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