3GPP TSG-RAN WG4 RAN#84 Bis	R4-1711400
Dubrovnik, Croatia, October 9th-13th, 2017



Agenda item:	9.3.4
Source: 	Qualcomm Incorporated 
Title: 	ACIR simulations results for 55dBm EIRP transportable stations – Urban Macro deployment at 30GHz
Document for:	Proposal
[bookmark: _Ref463014664]Introduction
In this contribution we present simulation results for the adjacent channel coexistence study targeting 55dBm EIRP transportable stations. The results are obtained considering the simulation assumptions in [1], however there are further details that need to be clarified before concluding on the ACLR requirement suitable for this class of devices. 
Discussion
In RAN4 #84, a WF on Requirement for 55dBm EIRP Transportable Stations was approved [1]. In this contribution we provide adjacent channel coexistence simulation to determine ACIR value to be adopted for this new category of devices. In the following of this paper we will call the transportable stations with the acronym CPE (customer-premises equipment).
All the general simulation setup is the same as the one adopted during the NR study item and captured in TR 38.803 [2]. We consider UL simulation in which the 55dBm EIRP UEs are dropped in the Urban Macro scenario. We only focus on Urban Macro since as already shown in previous RAN4 meeting, this represents the worst case requirement in terms of ACIR needed
 The main simulation assumptions are the following:
· UL to UL coexistence scenario.
· CPE total conducted power = 35dBm (compared to 23dBm adopted for regular UEs).
· Number of radiating elements: 4x8 = 32 for a peak array factor of 15dB (compared to 6dB for 2 by 2 array adopted for regular UEs). 
· Dual polarization.
· Element gain = 5dBi.
· Total peak EIRP = 55dBm (compared to 34dBm for regular UEs).
· Power control CLx-ile = 100dB (adjusted to compensate the higher tx power).
· Noise Figure = 10dB.
· Urban Macro with ISD = 300m. Both coordinated and uncoordinated deployment.
· 80% of UE indoors and 20% indoor. 
· CPE antenna height equal to 4.5m
· Antenna normalization as recently agreed in [3].
· Device orientation: fixed elevation (pointing at horizon) and random azimuth, i.e. same as assumptions for handled UEs. 
The difference compared to our results in [4] are related to the CPE antenna height (fixed to 4.5m in this contribution) and to the adoption of antenna normalization.
Figure 1 and Figure 2 show the throughput degradation due to adjacent channel interference as a function of ACIR for co-located and not-colocated deployments. The plots show both mean and 5%-tile degradation. As expected, the worst-case scenario is the 5%-tile throughput degradation in not co-located deployment. However even for this case the required ACIR is less than 15dB, therefore not very different for the results obtained with 34dBm EIRP UEs.
Observation 1: the required ACIR for the worst-case scenario is ~15dB.
[image: ]
[bookmark: _Ref492919431]Figure 1. Throughput degradation due to adjacent channel interference as a function of ACIR. Co-located scenario is considered in this plot.
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[bookmark: _Ref492919433]Figure 2. Throughput degradation due to adjacent channel interference as a function of ACIR. Not co-located scenario is considered in this plot.
For the sake of completeness, in Figure 3 we also show the CPE transmit power distribution (conducted domain).  

[image: ]
[bookmark: _Ref494724937]Figure 3. CPE Tx Power distribution.
If we look at the results submitted in the previous meeting [5][6][7][8][9], we observe that our simulation results show in general lower ACIR needed for the Urban Macro case. In particular, from other contributions the co-located scenario seems to be the bottle neck in term of 5%-tile throughput degradation.  
We believe the main reason of the mismatch is due to the different implementation of the shadowing correlation. In Figure 4 we show a typical scenario in which gNB from two operators, namely gNB A and gNB are co-located. Those gNBs serve two CPEs, CPE A and CPE B. As it can be observed from the picture the link from CPE B to gNB B (wanted link for adjacent operator) and the link from CPE B to gNB A (cross operators interference link) are ideally the same if the two gNB are physically co-located. 
Observation 2: in case of co-located deployment, for UL scenarios the correlation between coupling losses of the adjacent operator wanted link and the coupling loss of cross operator interfering link is very close to 1.   
Based on the above observation, in our simulation we adopted the same coupling loss for adjacent and cross links, i.e. a correlation equal to 1.
Proposal: in case of co-located deployment the assumption about the correlation between adjacent operator wanted link and cross operator interfering link should be specified. Baseline assumption should be 100% correlation, i.e. same coupling loss for the two links. 

[image: ]
[bookmark: _Ref494727547]Figure 4. Co-located simulation scenario: adjacent link and cross link are subjected to same shadowing.

Conclusions
In this contribution, we presented simulation results for the adjacent channel coexistence study addressing 55dBm EIRP transportable stations. Based on the outcome of the study, the following observations and proposal were made:
Observation 1: the required ACIR for the worst-case scenario is ~15dB.
The results need to be considered preliminary and subject to further investigation.
Observation 2: in case of co-located deployment, for UL scenarios the correlation between coupling losses of the adjacent operator wanted link and the coupling loss of cross operator interfering link is very close to 1.   
Proposal: in case of co-located deployment the assumption about the correlation between adjacent operator wanted link and cross operator interfering link should be specified. Baseline assumption should be 100% correlation, i.e. same coupling loss for the two links. 
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