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Introduction
In this contribution, we consider possible enhancements to TS 36.133 in light of the recent indoor positioning study item that resulted in TR 37.857 “Study on Indoor Positioning Enhancements for UTRA and LTE” [1].  One motivating factor behind the study item was to characterize wireless positioning technologies that have potential in satisfying the increasingly stringent FCC E911 requirements [5].  It was concluded that OTDOA meets these requirements for horizontal positioning [1, Section 6.1.3]:

“The simulation results for the OTDOA simulation assumptions show that horizontal
positioning accuracy for indoor positioning can be achieved within the 50 meter threshold.”

The scenarios from the TR use realistic multipath fading channel models.  However, the current TS 36.133 test cases for RSTD measurement accuracy only use AWGN.  UEs that conform to TS 36.133 test cases for RSTD measurement accuracy may thus fall short of OTDOA positioning performance expectations when operating in the field.  This can be easily resolved by introducing commonly used conformance test channel modelling to RSTD measurement accuracy test cases.

Discussion
RSTD requirements were first introduced to TS 36.133 in Release 9.  Measurement requirements were introduced as section 8.1.2.5, and accuracy requirements as section 9.1.10.  A measurement accuracy test case was introduced as section A.9.8 [6], and a measurement reporting delay test case as section A.8.12.

The measurement accuracy test case in section A.9.8 specifies AWGN only, and the RSTD measurement accuracy shall fulfil the requirements in section 9.1.10. On the other hand, the measurement reporting delay test case in section A.8.12 uses the multipath fading ETU channel model, and the RSTD measurement time shall fulfil the requirements specified in section 8.1.2.5.  This introduces and inconsistency between channel modelling in the specification: simple AWGN for accuracy tests, and multipath fading for reporting delay tests.

The use of AWGN for RSTD measurement accuracy makes the test cases in section A.9.8 relatively simple for UE conformance, but can lead to OTDOA performance that falls short of expectations in the field characterized by multipath fading channels.  We therefore make the following proposal:

Proposal 1: 	Update TS 36.133 RSTD measurement accuracy test cases 
to including realistic multipath fading channel models.


In order to maintain simple conformance testing, the common EPA/EVA/ETU channel models used extensively in TS 36.101 [7] can be adopted here.  These channel models have an RMS delay spreads of 43ns, 357ns, and 991ns, respectively.  The UMa and UMi channel models used in TR 37.857 have RMS delay spreads that range from 65ns to 363ns.  ETU is obviously a worst-case channel model, but EVA is more consistent with the contemporary models used in the TR.  Therefore, we propose using the EVA channel model for RSTD measurement accuracy tests (ie, section A.9.8).  We also propose replacing ETU with EVA in the reporting delay test case (ie, section A.8.12) for consistency.

Proposal 2:	Adopt the EVA channel model for TS 36.133 RSTD testing.

Conclusion
In this contribution we consider enhancements to TS 36.133 in light of TR 37.857.  RAN4 is kindly asked to consider the following two proposals:

Proposal 1: 	Update TS 36.133 RSTD measurement accuracy test cases 
[bookmark: _GoBack]to including realistic multipath fading channel models.

Proposal 2:	Adopt the EVA channel model for TS 36.133 RSTD testing.
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