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1 Introduction

Following 3GPP RAN1 #72, several email discussions were initiated on the RAN1 email reflector [1-3] to finalize simulation assumptions for evaluation of physical layer enhancements in the scenarios outlined in [4]. The agreed assumptions based on the conclusion of the email discussions were captured by the Rapporteur in [5]. 
However, several proposals discussed during the email discussions remain outstanding and were listed in [5]:
· ITU model is baseline for indoor model of Scenario #2b and Scenario #3. Dual stripe model can also be used for Scenario #2b and Scenario #3. 
· Detailed assumptions for dual stripe model are to be further discussed.
· Working assumption is that I-O distance dependent path loss model for Scenario #2b is UMi. To be revisited in RAN1 #72bis meeting.
This contribution discusses the key aspects of the above proposals and provides recommendations for RAN1 as it proceeds with the ongoing evaluations.

2 Remaining modeling issues
As noted in TR36.932 [6], the small cell enhancements study item will focus on enhancing performance in hotspot areas for indoor and outdoor deployments. As a result, two of the four main deployment Scenarios, #1 and #2a, considered outdoor deployment of small cells, while Scenarios #2b and #3 were created to cover indoor deployment of small cells. The ITU Indoor Hotspot (InH) model was chosen as the baseline for Scenarios #2b and #3, both due to its suitability in capturing important deployment scenarios which are expected to have dense concentrations of indoor users, such as shopping malls, conference centers, large office spaces, etc., and because of its earlier use in prior LTE-Advanced studies [7]. 
2.1 Dual-stripe model
An alternative indoor deployment model based on the dual-stripe building model was also proposed and discussed by several companies during the meeting and email discussion. The dual stripe model which has been previously considered for HeNB evaluations, explicitly models multiple floors and walls within a building to model individual apartments or small offices within the same building. The dual-stripe layout with two rows of 5 10m x 10 m units per floor is given in Figure 1. 
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Figure 1. Proposed dual-stripe layout for Scenario 2b.
However, as mentioned by several companies, before the dual-stripe model can be used in Rel-12 small cell enhancement evaluations, amendments to improve the modeling accuracy may need to be considered. Potential areas for enhancement are the indoor/outdoor pathloss modeling as well as height-dependent pathloss modeling, which is relevant since the dual-stripe buildings may have between two and six floors.
2.1.1 Indoor/outdoor pathloss for dual-stripe model
One of the challenges in utilizing the dual-stripe model in Rel-12 small cell studies is properly capturing I-O pathloss, comprising indoor BS-wall pathloss, penetration loss, and outdoor wall-UE pathloss. As discussed in [8], various corrections to the model have been suggested to improve the accuracy of the model. Indoor BS-wall pathloss may not be accurately modeled as 0.5din, as currently used for indoor wall-UE pathloss for O-I case, because indoor BS-wall environment could be more favorable than indoor wall-UE environment. However, it is also anticipated that outdoor wall-UE environment is less favorable than outdoor BS-wall environment as in the outdoor wall-UE environment there could be more scatterers and blocking sources such as pedestrians and cars. Hence, we would like to better understand concrete proposals on the I-O channel modeling. 
Proposal

· Further discussion is needed on what amendments should be made to indoor/outdoor pathloss modeling for the dual-stripe model.
2.1.2 Height dependent pathloss
In dense urban environments, it is realistic to expect that UEs will be distributed in the vertical plane as well as horizontally in multi-floor buildings. It has been observed in measurements that under these conditions, the pathloss becomes height-dependent, a feature that is not currently captured in the multi-floor dual-stripe model. Multiple approaches have been proposed to capture this effect, from a simple 1.1 dB/meter factor for UEs above the ground level, to a saturation-based approach where the pathloss increases with height until it reaches an upper limit based on the clutter height of the given scenario. However if the dual-stripe model is restricted to only two floors, it may not be necessary to introduce any additional enhancement to the model.
Proposal

· Height-dependent pathloss should be taken into account at least for buildings with more than two floors.
2.2 Pathloss modeling for Scenario #2b
One other remaining issue concerning the evaluations assumptions to be revisited during RAN1#72bis is the current working assumption that the indoor-to-outdoor (I-O) distance-dependent pathloss model for Scenario #2b is based on UMi. In our current analysis, UMi as captured by Table B.1.2.1-1 in [7], is a more appropriate choice than UMa, due to the lower height of the indoor small cell (6m and 12m) matching more closely with the outdoor small cell height for UMi (10m). Therefore, it is acceptable to keep UMi as the working assumption for I-O in Scenario #2b.
Proposal

· The current assumption of UMi for I-O links is acceptable as the baseline assumption for Scenario #2b. 
2.3 Relation to ongoing 3D channel model SI
Finally, at this time, as various amendments are being proposed, we suggest that RAN1 consider ongoing work in the 3D channel model SI which may be relevant to the small cell evaluations as well, in order to maintain consistency between studies. For example in [9], the following is proposed:

Adopt the following for PL for 3D channel modeling:
· For indoor UEs,

· O-I pathloss modeling of UMa/UMi is according to TR36.871. 

· Reuse height-dependent ITU UMi/UMa LOS basic PL, 
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· Height-dependent UMa NLOS basic PL is calculated according to:
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· Height-dependent UMi NLOS basic PL is calculated according to:
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The above proposals could be straightforwardly applied to evaluations of indoor small cell deployments in multi-floor buildings if such scenarios are additionally agreed.

Proposal

· It is suggested to consider relevant ongoing channel modeling discussions in the 3D channel model SI and align the assumptions in the small cell SI where possible to maintain consistency across evaluations.
3 Conclusion
This contribution discussed remaining aspects of evaluation assumptions for physical layer small cell enhancements study item. The two main issues discussed were consideration of the dual-stripe model for indoor deployment scenarios and the distance-dependent pathloss model for Scenario #2b. Based on the discussion, we proposed:
Proposals
· For  dual-stripe model:
· Further discussion is needed on what amendments should be made to indoor/outdoor pathloss modeling for the dual-stripe model.
· Height-dependent pathloss should be taken into account at least for buildings with more than two floors.
· For distance-dependent pathloss model for Scenario #2b:
· The current assumption of UMi for I-O links is acceptable as the baseline assumption. 
· It is suggested to consider relevant ongoing channel modeling discussions in the 3D channel model SI and align the assumptions in the small cell SI where possible to maintain consistency across evaluations.
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