3GPP TSG RAN WG1 Meeting #93 
R1-1806793
Busan, Korea, May 21th – 25th, 2018
Agenda Item: 7.6.1
Source: MediaTek Inc.

Title:
On Simulation Methodology for NR-U Operation
Document for: Discussion
1.  Introduction 

In RAN1 #92bis meeting, evaluation assumptions for the NR-U indoor scenario are agreed. In addition, the calibration campaign for indoor scenario is finished on May 3rd with aligned results from companies. To finish discussions on evaluation assumptions and enable simulations on discussed issues, we would like to discuss further details for indoor scenario and provide our views on outdoor scenario in this paper.
2.  Discussion
2.1 Remaining issues on evaluation assumptions for indoor scenario
Agreement (RAN1 #92bis):
· For sub7 indoor simulation evaluation:

· Scenario: Option 2 (3+3) with indoor mixed office model

· Target to reach 10%-15% serving links below -72dBm

· Further layout parameter fine tuning may be needed. An example procedure for fine tuning is the following sequence.

· Currently a-b-a=15-20-15

· If not reaching target, try a-b-a=15-30-15 and a-b-a=20-40-20

· If not reaching target, apply a scaling factor to the layout with a-b-a=20-40-20

· Other parameters: Default is NR parameters in 38.901 and 38.802 with the exception of the following
	Parameters
	Indoor Sub-7GHz

	Carrier Frequency
	5GHz

	Carrier Channel Bandwidth
	20MHz baseline , 80MHz optional

	Number of carriers
	1

	Number of users per operator
	5 per gNB per 20MHz

	SCS
	To be reported together simulation results

	Channel Model
	NR InH Mixed Office model

	BS/AP Tx Power
	23dBm (total across all TX antennas)

	UE/STA Tx Power
	18dBm (total across all TX antennas)

	BS/AP Antenna gain
	0dBi   

	UE/STA Antenna gain
	0 dBi

	BS/AP Noise Figure
	5dB

	UE/STA Receiver Noise Figure
	9dB

	Minimum received power from serving cell for UE dropping
	-82dBm

	UE receiver
	MMSE-IRC as the baseline receiver

	BS/AP antenna Array configuration
	(M, N, P, Mg, Ng)  = (1, 2, 2, 1, 1), dH = dV = 0.5 λ

	UE/STA antenna Array configuration
	Baseline Tx/Rx: (M, N, P, Mg, Ng) = (1, 1, 2, 1, 1), dH = dV = 0.5 λ
Optional Tx/Rx: (M, N, P, Mg, Ng) = (1, 2, 2, 1, 1), dH = dV = 0.5 λ

	Traffic model
	Use 36.889 Table A.1.1. 

Note: Results based on the mixed traffic models can be used to determine the design.

	UE/STA to UE/STA link pathloss model
	Directly use InH office pathloss model with proper d_3D with indoor mixed office LOS probability

	gNB to gNB link pathloss model
	Directly use InH office pathloss model with proper d_3D with indoor mixed office LOS probability


In RAN1 #92bis meeting, the above evaluation assumptions are agreed for the indoor scenario. Most parameters in the agreement are from TR 36.889 [1] which is for LTE-based LAA, and some updates are made based on the NR channel model in TR 38.901 [2]. To enable apple-to-apple comparison between results from different companies in the study item, we would like to discuss some missing pieces in the agreed evaluation assumptions.
First, for the channel model, details for UE-to-UE links and gNB-to-gNB links are not clearly specified. The original NR InH Mixed Office model is for gNB-to-UE links, and therefore some parameters at departure side (gNB side) and arrival side (UE side) are different. For example, the angle of departure spread (AoD spread, a.k.a. ASD) is different from angle of arrival spread (AoA spread, a.k.a. ASA). When NR InH Mixed Office model is applied to UE-to-UE links and gNB-to-gNB links, adjustments on certain parameters are required.
The parameters that require adjustments are the height of devices and the angular spreads in the channel model. For UE-to-UE links, the height of gNB (hBS) should be set to the height of UE (hUT), and the statistics of angular spreads at gNB side (ASD, ZSD) should be made the same as the statistics of angular spreads at UE side (ASA, ZSA). On the other hand, for gNB-to-gNB links, the height of UE (hUT) should be set to the height of gNB (hBS), and the statistics of angular spreads at UE side (ASA, ZSA) should be made the same as the statistics of angular spreads at gNB side (ASD, ZSD).
Proposal 1: For the channel model of UE-to-UE links in NR-U, the height of gNB (hBS) should be set to the height of UE (hUT), and the statistics of angular spreads at gNB side (ASD, ZSD) should be made the same as the statistics of angular spreads at UE side (ASA, ZSA).
Proposal 2: For the channel model of gNB-to-gNB links in NR-U, the height of UE (hUT) should be set to the height of gNB (hBS), and the statistics of angular spreads at UE side (ASA, ZSA) should be made the same as the statistics of angular spreads at gNB side (ASD, ZSD).
Second, the pattern of each antenna element for both gNB and UE should be specified in the evaluation assumptions. In current agreement, 0 dBi antenna gain is applied for both gNB and UE, and thus it is straightforward that the omni-directional antenna elements are utilized. However, antenna elements with directional gain may be applied at gNB side for future study. As a result, the pattern of the antenna element needs to be clearly specified to avoid discrepancies between companies.

Proposal 3: Add the parameter “Antenna element pattern” to the agreed evaluation assumptions for the indoor scenario.
2.2 Topology for outdoor sub-7 GHz scenario
Agreement:
· For sub7 outdoor simulation evaluation:

· Select one of the following for the Outdoor sub-7 GHz scenario

· Alt 1: Each operator randomly drop [1 or 2] micro-layer TRPs within each macro cell with minimum distance between gNBs as in NR

· Use NR dense Urban option 1 (gNB dropped at the center of the hot-spot)
· Independent dropping between two operators

· Use the NR current [57.9] meters intra-operator minimum distance

· Use [10] meters as the inter-operator minimum distance

· UE randomly dropped within [28.9] meters within the serving cell

· Alt 2: Drop [1 or 2 or 3] hot spots as in NR urban option 1

· Within each hot-spot, randomly drop one gNB from each operator within a circle of radius [10] meters centered at the center of the hot-spot 

· The minimum inter-gNB distance is [10] meters

· Within each hot-spot, drop UE within [28.9] meters from the hot-spot center
· Parameters: Use the indoor sub7 table as baseline, with further fine tunes possible

In last RAN1 meeting, two options for outdoor topology are agreed and one of the options will be selected as the final outdoor topology in next RAN1 meeting. The two options actually target different situations of a network, and different topologies would lead to different evaluation results. To facilitate the discussion in next RAN1 meeting, the difference between these two options is discussed below.
Alt. 1 is a uniformly deployed topology. Intra-operator gNBs are deployed carefully to ensure that the coverage of each intra-operator gNB does not significantly overlap with each other. For inter-operator gNBs, though the dropping between two operators is independent, minimum separation distance between two gNBs from different operators is still specified. In other words, the coverage of inter-operator gNBs will not exactly overlap with each other. In short, Alt. 1 can generate topologies with moderate interference coming from inter-operator gNB and its serving UEs, while a rather uniformly deployed topology is also possible in Alt. 1.
On the other hand, Alt. 2 targets the topology with severe interference source. For each hot-spot, one gNB from each operator is dropped respectively within the same small area. This ensures highly overlapped coverage between inter-operator gNBs. As a result, severe interference for all devices in this deployment is expected, and mechanisms targeting severe contention of channel access would show significant gain under this deployment. However, Alt. 2 cannot generate a uniformly deployed topology. This may favor the designs that spend a lot of overhead on solving the problem of severe channel contention.
In conclusion, the diversity of deployments for Alt. 1 is larger than the diversity for Alt. 2. The evaluation results under Alt. 1 can be considered as an average over difference situations while evaluation results under Alt. 2 purely represent the case with severe interference. With the purpose of comprehensive evaluations on NR-U, Alt. 1 should be adopted for sub-7 GHz outdoor scenario.
Proposal 4: NR-U supports Alt. 1 for sub-7 GHz outdoor scenario.
3. Conclusion

In summary, based on the above discussion we have the following proposals:
Proposal 1: For the channel model of UE-to-UE links in NR-U, the height of gNB (hBS) should be set to the height of UE (hUT), and the statistics of angular spreads at gNB side (ASD, ZSD) should be made the same as the statistics of angular spreads at UE side (ASA, ZSA).
Proposal 2: For the channel model of gNB-to-gNB links in NR-U, the height of UE (hUT) should be set to the height of gNB (hBS), and the statistics of angular spreads at UE side (ASA, ZSA) should be made the same as the statistics of angular spreads at gNB side (ASD, ZSD).
Proposal 3: Add the parameter “Antenna element pattern” to the agreed evaluation assumptions for the indoor scenario.
4. Proposal 4: NR-U supports Alt. 1 for sub-7 GHz outdoor scenario.
5. References
[1] 3GPP TR 36.889 V13.0.0, “Study on Licensed-Assisted Access to Unlicensed Spectrum,” June 2015.
[2] 3GPP TR 38.901 V14.0.0, “Study on channel model for frequencies from 0.5 to 100 GHz,” March 2017.

