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1. Introduction
The core part of the WI “Further Indoor Positioning enhancements for UTRA and LTE” has been completed. According to the WI objectives, five features were agreed for RSTD measurement enhancements:

1.  OTDOA support in shared physical cell-id (PCI) scenario.

2.  PRS-based Terrestrial Beacon System (TBS).

3.  Higher resolution RSTD measurement reporting.

4.  PRS usage together with CRS.

5.  Multipath RSTD.
LS from IEEE802.11 regarding to WLAN RSSI has been sent [1].

	We believe RSSI accuracy test cases would be developed by IEEE 802 in a recommended practice. This requires the submission of a Project Authorization Request http://standards.ieee.org/faqs/pars.html and associated IEEE 802 Criteria for Standards Development submission. 


In this contribution, we further discussed RRM requirement for positioning enhancements. 

2. Discussion 
· Shared PCI features and PRS based Beacon 
Enable transmission points (RRH, PRS-beacons) to transmit PRS. Shared PCI features/ PRS based Beacon only introduce new entities for PRS transmission, UE L1 RSTD measurement is not changed.
RSTD requirements clarification: Introduce TP concepts (All the entity that sending PRS). Changing cell to TP to allow UE to measure PRS sending from TP. Remain 16 TP UE measurement capabilities and measurement period unchanged.
For UE with tp-separation-via-muting capability for shared PCI scenario with no PRS-ID configured, some modification to allow 16 TPs with different muting pattern is needed for RSTD requirement. 
Observation1:  For UE with tp-separation-via-muting capability for shared PCI scenario with no PRS-ID in the assistance data or no PRS-ID capability, some modification to allow 16 TPs with different muting pattern is needed for RSTD requirement.
Observation2: PRS-ID cannot be the same otherwise UE only with PRS-ID capability can not work in such environment. 

· PRS plus CRS RSTD measurement 
Simulation results in SI TR37.857 already show overall positioning performance will be enhanced. Also in Release 9, RSTD measurement doesn’t prohibit UE to use PRS plus CRS. The new feature only makes the PRS plus CRS measurement easier by providing more information to UE. 
The UE can determine whether to use CRS plus PRS if the additional assistance data is provided by the E-SMLC. No need to introduce test case for this feature since legacy accuracy requirement can be used.
Observation3: No capability for UE for PRS plus CRS measurement. UE can choose which reference signal are used as long as UE meets the accuracy requirement. 

· Higher resolution RSTD measurement reporting

UE reports higher resolution RSTD to the E-SMLC. It is agreed that UE can self determine whether to report higher resolution RSTD or not. Therefore there is no need to introduce test case for higher resolution RSTD measurement reporting.

Observation4: No capability for higher resolution RSTD measurement reporting. UE can choose whether to report RSTD in 0.5Ts resolution.
· Multipath ToA reporting
UE reports RSTD of the reference peaks of cells (Rel-9 RSTD measurement) and new multipath ToA. It is actually soft decision RSTD results (report multiple possible results) comparing to Rel-9 hard decision RSTD result (report one most possible result). How to use the multipath ToA information is based on E-SMCL implementation. 
Accuracy requirements apply only to “RSTD of reference peaks of cells (Rel-9 RSTD measurement)”. UE could report multipath ToA along with RSTD of reference peaks of cells within current Rel-13 RSTD measurement period. 
There is a capability of multipath TOA in Ts36.355, thus it is beneficial to have a test.

The Multipath ToA in the figure 1 are based on 1ms 10MHz PRS detection (ETU30, 3dB SNR). It appears that several chips will always exceed noise threshold (>99.9%)  as shown in table1. 
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Figure1: Multiple tests for 1ms 10MHz PRS detection (ETU30, 3dB SNR).
Table 1: Number of Chips of additional paths that exceeds threshold
	Number of Chips of additional paths that exceeds threshold
	Percent

	4
	8.7%

	5
	87.7%

	6
	3.5%


In order to avoid additional paths cannot be distinguished due to fading channel, reliable multipath ToA reporting in fading channel can be achieved with allocated more cells for RSTD measurement, e.g. [5] cells for RSTD measurement.

The test requirement can be:

If UE can report at least 1 additional paths for any of the [5] cells, the test is passed.  This give at least 5 independent fading channel to be observed. Also set M=16 and n=16 so there are more PRS occasions available. We can also check whether UE can report at least 1 additional paths during several RSTD reporting ,e.g. [10] reporting (2.56s*10).
Observation5: High SINR under ETU30 with sufficient independent measurement opportunity can verify the multipath ToA features.
3. Conclusion
This paper discusses the test case for further indoor positioning. 

Observation1:  For UE with tp-separation-via-muting capability for shared PCI scenario with no PRS-ID in the assistance data or no PRS-ID capability, some modification to allow 16 TPs with different muting pattern is needed for RSTD requirement.
Observation2: PRS-ID cannot be the same otherwise UE only with PRS-ID capability can not work in such environment. 

Observation3: No capability for UE for PRS plus CRS measurement. UE can choose which reference signal are used as long as UE meets the accuracy requirement. 

Observation4: No capability for higher resolution RSTD measurement reporting. UE can choose whether to report RSTD in 0.5Ts resolution.
Observation5: High SINR under ETU30 with sufficient independent measurement opportunity can verify the multipath ToA features.
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