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1 Introduction

In RAN1 #79 meeting, the evaluation methodologies [1]
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[2] were agreed for indoor positioning, with the following FFS items.

· 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

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

· FFS synchronization error

· Adding 0dB power boosting as optional

This contribution provides our view for some remaining issues pending for FFS.

2 Remaining issues in evaluation methodology 
Synchronization error

First of all, among different synchronization errors as listed below, only the last one is what should be concerned in the evaluation methodology. 

· Synchronization error between positioning node and non-positioning node;
· Synchronization error between positioning nodes configured to the different UEs;

· Synchronization error between positioning nodes configured to the same UE, but the error itself is measurable by the network;

· Synchronization error between positioning nodes configured to the same UE, and the error itself is not measurable by the network.

For example, it could be true that the in-building positioning nodes have difficulty in synchronization with GPS timing; but as long as the nodes can synchronize with each other, it is still possible for them to provide OTDOA-based positioning service as stand-alone nodes independent from out-of-building nodes. Further, the positioning involving both in-building nodes and out-of-building nodes is still possible, if the difference between the in-building timing and outdoor GPS timing is measurable and known. In any case, it is somehow pessimistic or even unrealistic to assume one TOA/TDOA based positioning session is supported in real world by the network nodes, among which the node synchronization errors are known to cause serious problem and meanwhile not measurable. 
Proposal-1: The synchronization error assumed in other SI/WI should not be used directly in positioning evaluation. As a compromise to proceed, the positioning evaluation may assume different levels of synchronization accuracy, including the high priority case with no synchronization error.    
Number of floors 

In our view, it is not a concern whether the UE can be located on the floor above four or not; instead, the question is whether the small cell antenna height can also be raised accordingly in the evaluation. Because small cell is assumed as an existing network condition in the two indoor positioning scenarios, if the UE is assumed to be on a floor above four, the UE’s positioning should be assumed to be supported in either of following two cases:

· The UE is considered in macro + outdoor-SCE scenario, and the highest outdoor small cell latitude is higher than highest UE latitude. 
· The UE is considered in macro + indoor-SCE scenario, and the indoor small cells are uniformly distributed across floors.

Proposal-2: Number of floors for UE dropping can be either 4 or 8. For either case, the highest small cell antenna latitude should reach the highest floor. This is applicable for both positioning scenarios with small cell. 
The antenna height for outdoor small cells
As proposed in [4], we prefer to use the identical assumption on the antenna height for both sparse and dense outdoor small cell deployment. Therefore this assumption should allow the positioning relying on outdoor small cell only but not any macro-cell. To align with the Proposal-2, the antenna height for outdoor small-cell eNB in a cluster is proposed to fall into range of [7, hSCE_max], where hSCE_max =3*flmax+1 and flmax=4 or 8 is the maximum number of floors used in UE dropping. In the same cluster with N outdoor small cells, two small cell eNBs are randomly selected to have antenna heights of 7 and hSCE_max, respectively, and antenna heights for the remaining N-2 small cell eNBs are independent and uniform random numbers within [7, hSCE_max].  
Proposal-3: In each cluster of N outdoor small cells, two small cell eNBs are randomly selected to have antenna heights of 7 and hSCE_max=3*flmax+1, respectively, where flmax=4 or 8; antenna heights for the remaining N-2 small cell eNBs are independent and uniform random numbers within [7, hSCE_max].  
The cluster/density of small cells
The denser deployment of small cells per outdoor cluster or indoor building allows more positioning nodes to be involved into single positioning session, and certainly brings better positioning performance. The evaluation could separately track on both sparse and dense deployments of small cell. The exact number of small cells per cluster or building need to be discussed based on the total number of floors where UE can locate at, even though 4 for sparse case and 10 for dense case can be the good initial estimations. 

Proposal-4: The exact number of small cells per cluster or building need to be discussed based on the total number of floors for UE’s location, for both sparse and dense deployments.    
In contrast, the density of outdoor cluster and indoor building per macro-cell has less impact to the performance of single positioning session; however, as discussed earlier, the different topologies of positioning cells (relative distances among involving eNBs) may lead to different positioning performances. To average out such performance bias caused by topology variation, the evaluation needs to either increase the density of cluster or building per macro-cell in each simulation drop, or to increase the number of simulation drops. 
Proposal-5: The number of clusters/buildings per macro-cell together with number of drops should be set to average out any statistic bias in the evaluation. 
3 Conclusion
In summary, our views for some of remaining FFS in simulation methodologies include:

Proposal-1: The synchronization error assumed in other SI/WI should not be used directly in positioning evaluation. As a compromise to proceed, the positioning evaluation may assume different levels of synchronization accuracy, including the high priority case with no synchronization error.    

Proposal-2: Number of floors for UE dropping can be either 4 or 8. For either case, the highest small cell antenna latitude should reach the highest floor. This is applicable for both positioning scenarios with small cell. 
Proposal-3: In each cluster of N outdoor small cells, two small cell eNBs are randomly selected to have antenna heights of 7 and hSCE_max=3*flmax+1, respectively, where flmax=4 or 8; antenna heights for the remaining N-2 small cell eNBs are independent and uniform random numbers within [7, hSCE_max].
Proposal-4: The exact number of small cells per cluster or building need to be discussed based on the total number of floors for UE’s location, for both sparse and dense deployments.
Proposal-5: The number of clusters/buildings per macro-cell together with number of drops should be set to average out any statistic bias in the evaluation.
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