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1. Background

Inter-frequency positioning measurements have been specified for OTDOA (RSTD measurements) and ECID (RSRP and RSRQ measurements for neighbour cells) [1]. To perform inter-frequency measurements, measurement gaps need to be configured which is done by eNodeB. In order to meet the relevant RRM measurement performance requirements, it is required in [2] that gap pattern #0 is used when inter-frequency positioning measurements (inter-frequency RSTD measurements, in particular) are configured. This is specified in the form of the following Note 3 in Section 8.1.2.1 in [2] and referred to in several places of the specification.
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 specification the eNodeB has no information about whether inter-frequency positioning measurements for a given UE are configured or not. The inter-frequency positioning measurements are configured by the positioning node (E-SMLC) via LPP [3]. This means the eNode B will have to use gap pattern #0 all the time in anticipation of any possible inter-frequency positioning measurement session. However, using the gap pattern #0 at all the time for all the UEs is not efficient from the performance point of view leading to throughput loss due to unnecessary measurement gaps. Therefore, it is desired that eNodeB configures the required pattern only when it is necessary. 

As the above NOTE 3 (requiring the use of gap pattern # 0 when inter-frequency RSTD is measured) is specified in RAN WG4 specification [2], we therefore suggest that RAN WG4 requests RAN WG2 and RAN WG3 to address the issues related to the inter-frequency measurements identified in this paper.  
2. Possible solutions and TSG RAN groups responsibility
Two solution concepts for the problem described in Section 1 can be envisioned:
· Solution 1 (triggered by UE, RRC impact, RAN WG2),
· Solution 2 (triggered by E-SMLC, LPPa [4] impact, RAN WG3).
At a high level, Solution 1 can e.g. be described as follows. Upon receiving the assistance data (via LPP), the UE will know whether it will perform inter-frequency measurements or not, then the UE sends an indication to eNodeB that it needs to do inter-frequency measurements, in an informative way. After receiving such an indication, eNodeB configures the required gap pattern for this UE. When the measurement session is over, the UE can indicate this to eNodeB which can restore the previous gap configuration (i.e. no gaps or other gap pattern).

With Solution 2, eNode B configures the gap configuration(s) for a particular UE. This can be done e.g. after receiving an indication E-SMLC that inter-frequency positioning are configured for the UE. In case the eNode 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 eNode B will switch the existing gap pattern for that UE to the appropriate one, which is currently pre-defined by the specification (gap pattern 0). The procedure of gap configuration by eNodeB for a UE is already specified by the standard.
With the above, it is obvious that the recently introduced requirement on gap configuration in [2] may have a negative impact on general performance. However, it shall be up to RAN WG2 and RAN WG3 to choose the suitable solution. 
Another identified problem is that the E-SMLC is currently not aware of the frequency bands supported by the UE which may make difficult for the UE to meet the RAN4 requirements if cells on non-supported frequencies are included in the OTDOA assistance data, whilst inter-frequency requirements will still apply.
Proposal: Provide the problem description which concern RAN4 specification and request RAN WG2 and RAN WG3 to specify the appropriate solution.
3. Summary
Proposal: Provide the problem description which concern RAN WG4 specification and request RAN WG2 and RAN WG3 to specify the appropriate solutions for the two issues.

With respect to the proposal above, a draft LS is provided in [5].
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