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1 Introduction
The following was agreed in RAN1 #79 on evaluation scenarios and assumptions for indoor positioning study:
	Agreement:

· Take R1-145396 as a working assumption, except

· FFS synchronization error

· FFS the number of floors (up to 8)

· FFS whether or not to additionally have different carrier frequencies for macro and small cells

· E.g., 2GHz macro + 3.5GHz small cells

· FFS the cluster/density of small cells

· FFS whether the total number of small cells can be zero

· FFS UE dropping model

· For outdoor macro + outdoor small cell scenario

· FFS the antenna height for small cells

· For outdoor macro + indoor small cell scenario

· FFS whether to use single or dual-strip model for indoor small cells




The simulation assumptions for OTDOA were also agreed as following:
	Agreement:

· Agree on R1-145415, with the following changes:

· FFS synchronization error

· Adding 0dB power boosting as optional



This contribution provides our views on the remaining details of evaluation scenarios and assumptions for indoor positioning.
2 Discussion
2.1 Evaluation Scenarios and Assumptions
Synchronization error
The requirement of cell phase synchronization for OTDOA is not specified and it is up to network implementation. The synchronization is an essential part of OTDOA positioning since the synchronization error between eNBs will affect the accuracy of positioning calculation. For instance, cell phase synchronization error of 1us may be translated to 300m of position error. Thus, in order to ensure a certain level of accuracy with OTDOA, a precise accuracy of cell phase synchronization among cells is essential. For the simplicity of the evaluation, it is proposed to assume perfect cell phase synchronization among the cells. If it is further required to be clarified, RAN1 needs to be advised by RAN4 on how much accurate the cell phase synchronization can be assumed for positioning study.
View 1: Perfect cell phase synchronization is assumed for evaluation. If needed, RAN1 is advised by RAN4.

Number of floors (up to 8)
In our perspective, 8 floors may be good for evaluating altitude tracking performance.

View 2: The number of floors for evaluation is 8.
Whether or not to additionally have different carrier frequencies for macro and small cells

The scenario of different carrier frequencies for macro and small cells were extensively discussed in Rel-12 small cell WI as one of promising deployment scenario. Thus, the evaluation of different carrier frequency case needs to be evaluated.

As a pathloss is a function of a carrier frequency, the lower carrier frequency for small cells would help to reduce pathloss so the positioning performance can be enhanced. For instance, both macro and small cells are operating in 2GHz carrier frequencies. Thus, it is deemed necessary to consider the same carrier frequency for this study item. 
However, to leverage the small cell deployment scenario for positioning, a solution for shared PCIDs among the cells (e.g. CoMP scenario 4 like) should be also studied together. PRS based OTDOA positioning would be a good candidate considered as a baseline scheme. However, since PRS sequence is generated based on PCID, PRS based OTDOA positioning method may not be applicable for shared PCID case. In that sense, the used case with shared PCIDs between macro and small cells may be limited and the used scenario would be based on the different PCIDs when the same carrier frequencies between macro and small cells are assumed.

View 3: Both the same and the different carrier frequencies for macro and small cells are evaluated.
View 4: The scenario of the same PCIDs should be studied.
Cluster/density of small cells
Four small cells per macro cell would be a good option. The more number of small cells would require a proper cell planning or coordination as it would operate under interference limited scenario.
The 0 small cell per macro cell would be identical to macro only scenario. We can consider macro cell only scenario as the second priority.

View 5: Four small cells per macro cell are considered for evaluation. Macro cell only scenario can be further considered as the second priority.
UE dropping model

For macro and outdoor small cells, UE is dropped in random and uniform way throughout macro geographical area since it might be less motivated to study the throughput (e.g. offloading). For the simplicity, UE dropping rule can be simplified.
For macro and indoor small cells, for better investigation of vertical domain positioning, we share the view of [1]. UE is dropped uniformly among the total number of floors within the hotzone building.

View 6: For macro and outdoor small cells, UE is dropped randomly and uniformly throughout macro geographical area. For macro and indoor small cells, UE is dropped uniformly among the total number of floors within the hotzone building.
Antenna height for small cells for macro + outdoor small cell scenario
The antenna height might be a factor to affect the positioning accuracy in altitude depending on the positioning methods. However, uniform random variable in [1] might be unnecessarily conservative given that it is nothing but showing the degraded positioning accuracy in vertical domain. Thus, for evaluation purpose, a fixed height 10m is considered for outdoor small cells unless it is well justified. 
View 7: A fixed height 10ms is considered for outdoor small cells unless it is well justified.

Single or dual-stripe model for indoor small cells in macro + indoor small cell scenario
In [3], it was pointed out that there is no available channel mode for single-stripe model regarding multiple floors. On the other hand, it might be straightforward to use dual-stripe model given the existing proper floor models, which can be easily extended. Therefore, using dual-stripe mode would be more preferable than single-stripe one in the perspective of multi-floor model unless any new floor modelling based on single-stripe model is well proved.
View 8: Dual-stripe model for indoor small cells in macro + indoor small cell scenario is used for evaluation unless single-stripe mode well proves the proper floor modelling.

2.2 Simulation Assumptions for OTDOA

Synchronization error
As discussed in Section 2.1, cell phase synchronization error is one factor to determine positioning accuracy. It is natural with synchronization error among the cells that OTDOA positioning accuracy will be affected accordingly. For the simplicity of the evaluation, it is proposed to assume perfect cell phase synchronization. If it is further required to be clarified, RAN1 needs to be advised by RAN4 on how much accurate the cell phase synchronization can be assumed for positioning study.

View 9: For OTDOA evaluation, perfect cell phase synchronization is assumed for evaluation. If needed, RAN1 is advised by RAN4.

Adding 0dB power boosting as optional

One agreed evaluation assumption in [2] was PRS is transmitted in LIS (Low Interference Subframe) – i.e. No PDSCH transmission in PRS transmission occasions. With this assumption, it might be less motivated to evaluate 0dB power boosting of PRS since the power boosting would be mostly available. However, it might be also good to investigate the result with conservative assumption (i.e. 0dB power boosting) how PRS boosting would affect the overall performance.
View 10: Power boosting of PRS by 0dB can be evaluated as optional.
3 Conclusions
This contribution provides our views on some remaining scenarios and assumptions for evaluation. From the discussion in Section 2, our views are summarized as following:
View 1: Perfect cell phase synchronization is assumed for evaluation. If needed, RAN1 is advised by RAN4.
View 2: The number of floors for evaluation is 8.

View 3: Both the same and the different carrier frequencies for macro and small cells are evaluated.
View 4: The scenario of the same PCIDs should be studied.

View 5: Four small cells per macro cell are considered for evaluation. Macro cell only scenario can be further considered as the second priority.

View 6: For macro and outdoor small cells, UE is dropped randomly and uniformly throughout macro geographical area. For macro and indoor small cells, UE is dropped uniformly among the total number of floors within the hotzone building.
View 7: A fixed height 10ms is considered for outdoor small cells unless it is well justified.
View 8: Dual-stripe model for indoor small cells in macro + indoor small cell scenario is used for evaluation unless single-stripe mode well proves the proper floor modelling.
View 9: For OTDOA evaluation, perfect cell phase synchronization is assumed for evaluation. If needed, RAN1 is advised by RAN4.
View 10: Power boosting of PRS by 0dB can be evaluated as optional.
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