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I. Introduction
In RAN4#98-bis-E meeting the RF requirements for 52.6-71GHz were discussed [1] and it was not yet agreed if reported results derived from co-existence simulation in TR 38.803 can be applicable for 52.6-71GHz [2]. Furthermore, it was noted the following way forward for co-existence system simulations: 
1. Companies are split on the need for simulations. Companies are welcome to further discuss whether coexistence simulations are needed in the next meeting. 
2. On indoor coexistence simulation parameters: Although the need for simulation is not decided, interested companies are encouraged to work to define parameters in preparation for potential simulations. 
Although simulation results and parameters were already being presented in RAN4#98e-bis-E meeting [3],[4],[5], it was raised by many companies that no need to redo simulations since the results reported in TR 38,803 are sufficient.  We aim throughout this contribution to further highlight the need to re-consider the parameters and results provided in TR 38.803 and we provide our views on some parameters of the co-existence study for 52.6-.
II. Discussion
In TR 38.803, RF requirements were derived based on co-existence simulations for above 6GHz [6]. This, in addition with TR 38.808 [7], shall be the main starting point for discussing the need for co-existence simulations for 52.6-71GHz. Based on several contributions in RAN4#98-bis-E meeting related to the simulation work [3],[4],[5], further discrepancies between TR38.803 and TR.3808 will be presented in this contribution highlighting the need to consider conducting co-existence simulations for 52.6-71GHz. 
a) Simulation Scenarios and Deployments
In TR 38.803, carrier frequency of 30, 45, and 70GHz is considered with a fixed channel bandwidth of 200MHz [6]. The considered scenarios for the 70GHz the following scenarios are listed below:
--------------------------------
Table 5.1: Summary of initial simulation scenarios for above 6GHz
	No.
	Usage scenario
	Aggressor
	Victim
	Direction
	Simulation frequency
	Deployment Scenario

	7
	eMBB
	NR, 200MHz
	NR, 200MHz
	DL to DL
	70 GHz
	Indoor hotspot

	8
	eMBB
	NR, 200MHz
	NR, 200MHz
	DL to DL
	70 GHz
	Dense urban

	9
	eMBB
	NR, 200MHz
	NR, 200MHz
	UL to UL
	70 GHz
	Indoor hotspot

	10
	eMBB
	NR, 200MHz
	NR, 200MHz
	UL to UL
	70 GHz
	Dense urban


--------------------------------
Although TR 38.808 focuses only on indoor and dense urban scenarios for the system level simulations as listed in Section A.2 in [7], there are some differences between the underlying deployment for both scenarios in the two documents. 
Indoor scenario:
In TR 38.808, five different indoor scenarios are listed (i.e., scenarios A, B, C, D, and E), while TR 38.803 considers only scenario C. A pictorial representation of scenarios A and C is shown in Figure 1.  Comparing the two scenarios, we believe that scenario C is not fully realistic for 52.6-71 GHz deployments and it might lead to more aggressive interference in the case of two-operators deployment with 0% grid shift (i.e., fully coordinated deployment), as it is shown in [3]. Although it is plausible to have coordination between different operators in indoor deployments, having a minimum distance between the base stations of the two operators (e.g., 2m as in scenario A) is more realistic for RAN4 consideration. Accordingly, we believe that having both scenarios indoor-A and indoor-C from TS 38.808 can be considered for the co-existence simulation indoor scenario for 52.6-71 GHz.
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[bookmark: _Ref70505384]Figure 1 Indoor scenarios for co-existence simulations (left A and right C).
Observation 1: Multi-operator indoor results reported in TR 38.803 are based on scenario indoor-C with coordinated deployment, which might be not realistic for above 6GHz indoor deployments.
Proposal 1: Consider scenarios indoor-A (for multi-operator) and indoor-C (for single operator) from TS 38.808 as RAN4 co-exist simulation scenario for 52.6-71 GHz.
Dense urban scenario:
In TR 38.808, three different dense urban scenarios are listed (i.e., scenarios A, B, and C), while TR 38.803 considers only a single scenario which is based on a hexagonal deployment with fixed three cluster circle within a macro cell, such that a micro-BS is randomly dropped on an edge of each cluster circle within the cell. It is worth mentioning that the scenario proposed in TR 38.803 is not matching to any of the scenarios listed in TR 38.808. As a result, we question the validity of this scenario as well as its reported results.  
Observation 2: Dense urban scenario considered in TR 38.803 are different from the scenarios reported in TR 38.808. 
Proposal 2: Consider one of the three scenarios listed in TS 38.808 for dense urban deployment as RAN4 co-exist simulation scenario for 52.6-71 GHz.
b) Simulation Assumptions and Parameters
Carrier frequency:
The comparison between TR 38.803 and TR 38.808 is summarized in Table 1. 
[bookmark: _Ref70511450]Table 1 Carrier frequency and channel bandwidth configuration.
	
	TR 38.803
	TR 38.808

	Carrier frequency
	70GHz
	60GHz
Optional:70GHz

	Channel bandwidth
	200MHz
	400MHz and 2000MHz



Although there exist some RF challenges between the 70GHz and 60GHz with respect to attenuation, front-end limitations and pathloss, the ACLR/ACS requirement may be comparable. Regarding the channel bandwidth, it was agreed in [1] that the minimum channel bandwidth of 100 MHz for 120 kHz SCS, 200 MHz for 480 kHz SCS, and 400 MHz for 960 kHz SCS. For the maximum channel bandwidth, the following was agreed: 400 MHz with 120 kHz SCS and 1600 MHz with 480 kHz SCS. As a result, we believe that TR 38.808 considerations are more fitting as a starting point to the current line of discussion. 
Proposal 3: Consider the carrier frequency and channel bandwidth parameters listed in TR 38.808 as a starting point for RAN4 co-exist simulation scenario for 52.6-71 GHz.

BS antenna modelling
The antenna parameters for the UE are the same between TR 38.803 and TR 38.808, thus we focus only on the BS-related parameters, and specifically on the antenna pattern for indoor scenarios, as reported in Table 2. Regarding the total number of elements, we believe that the antenna radiation pattern parameters reported in TR 38.808 (i.e., 8x2 element array) is a reasonable implementation that fits in the size of FR2 simulated array. 
[bookmark: _Ref70513587]Table 2 BS antenna radiation pattern parameters.
	Parameter
	TR 38.803 (Indoor)
	TR 38.808 
(Indoor)

	(Mg, Ng, M, N, P) 
	(1, 1, 8, 16, 2)
	(1,1,4,8,2) Optional: (1,1,8,16,2)

	Horizontal half power beamwidth (
	
	

	Vertical half power beamwidth (
	
	



Observation 3: BS antenna radiation pattern parameters assumed in TR 38.803 are different from those reported in TR 38.808 for indoor (ceiling mount) deployments.  
Proposal 4: Consider the BS antenna radiation pattern parameters assumed in TR 38.808 as RAN4 co-exist simulation scenario for 52.6-71 GHz.
BS and UE max TX power
The BS and UE maximum Tx power in TR 38.803 and TR 38.808 are listed in Table 3. Similar to previous parameters, there are differences between the values for the BS and UE. For the BS, we believe that 40 dBm EIRP is more reasonable from RF perspective. For the UE, we believe that both values are high for 60 GHz commercial devices and instead, somewhere in the 17-20 dBm range is a realistic assumption. 
[bookmark: _Ref70515938]Table 3 BS and UE Tx power configurations.
	Parameter
	TR 38.803 
	TR 38.808 

	BS max TX power
	23dBm
	40 dBm EIRP
Optional: 60 dBm EIRP
(Maximum TxP adjusted to meet EIRP limits)

	UE max TX power
	23dBm
	25 dBm EIRP with 21 dBm max TxP
(Optional: 40dBm EIRP with 21 dBm max TxP)



Observation 3: Maximum Tx power for BS and UE assumed in TR 38.803 are different from those reported in TR 38.808 for indoor deployments.  
Proposal 4: Consider the BS EIRP limit as 40 dBm and consider the UE EIRP limit between 17-20 dBm.
BS and UE noise figure
For the BS noise figure, both TR 38.803 and TR 38.808 consider values in the range of 10 – 13 dB. For the UE, values in the range of 13-15 dB are considered. 
Proposal 5: Consider the noise figure assumptions in TR 38.808 as RAN4 co-exist simulation scenario for 52.6-71 GHz.
LBT
Although LBT methodology for co-existence simulations is presented in TR 38.808, we believe that we can consider non-LBT assumptions to derive more stringent RF requirements. In the considered frequency range, high directivity should be implicitly assumed, leading to lower intra-cell interference and lower channel access probability.   
Proposal 6: Consider the non-LBT to derive more stringent requirements for 52.6-71 GHz.
III. Simulation Results
Throughout this section we provide a proposed list of simulation parameters and preliminary simulation results based on the previous observations and proposals for downlink indoor and dense urban deployments. The list of the simulation assumptions for the considered scenarios is reported in Table 4. In addition, we follow the simulation methodology described in Section 5.3 in [6], where RF parameters are determined based on the degradation cause by adjacent channel interference (ACI).
[bookmark: _Ref70584585]Table 4 Proposed list of system level simulation parameters
	System Parameters
	Deployment
	Indoor office A & C in TR 38.808
Dense urban scenario A in TR 38.808

	
	Carrier Frequency
	60 GHz 

	
	Channel BW
	400 and 2000 MHz

	
	SCS
	120KHz and 960KHz

	
	Number of active UEs
	1

	
	Channel model
	InH open office model in TR 38.901
Umi model in TR 38.901

	
	LBT
	No LBT considered

	BS
	(Mg, Ng, M, N, P) 
	(1,1,4,8,2)

	
	(dv, dh)
	(0.5 λ, 0.5 λ)

	
	Antenna element gain 
	5 dBi

	
	Antenna element radiation pattern
	Indoor: Table A.2.1-7 in TR 38.802 for ceiling mount 
UMi: Table 7.3-1 in TR 38.901 

	
	EIRP limit 
	40 dBm (allocated across all RBs in the CC bandwidth)

	
	Noise Figure 
	13 dB

	UE
	(Mg, Ng, M, N, P) 
	(1,2,2,8,2)

	
	(dv, dh)
	(0.5 λ, 0.5 λ)

	
	Antenna element gain
	5 dBi

	
	Antenna element radiation pattern
	Indoor and UMi: Table A.2.1-8 in TR 38.901

	
	Max Tx Power 
	20 dBm (allocated across all RBs in the CC bandwidth)

	
	Noise figure
	13 dB

	
	LoS/ NLoS
	LoS probability model defined in TR 38.803



Figure 2 (left) shows the downlink throughput (TP) degradation as a function of the adjacent channel interference ratio (ACIR), where the mean and the 5%-tile TP are plotted. The results show that the TP loss is insensitive to the channel bandwidth. Moreover, we observe around 6.7 % mean TP loss degradation between scenario A and C for ACIR = 10 dB. This is attributed to the fact that the interference is less aggressive in Scenario A deployment due to the randomized locations of the BSs. Accordingly, an ACIR of 15 dB suffice to keep the mean TP degradation below 5%. 
On the other hand, figure 2 (right) investigated the dense urban deployment for the coordinated and uncoordinated cases. As it can be observed, the un-coordinated deployment offers lower degradation since the interference is less aggressive compared to the coordinated case. We also observe that the 2GHz channel bandwidth offers slightly less degradation when compared to the 400MHz channel bandwidth. This is attributed to the relative nature of the throughput loss which is the ratio of the victim’s network throughput with ACI to the victim’s network throughput without ACI. This ratio is higher for the 400MHz case which leads in turn to slightly higher degradation as observed. Accordingly, an ACIR of 17 dB suffice to keep the mean TP degradation below 5%.
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[bookmark: _Ref70585523]Figure 2 Downlink throughput degradation as a function of ACIR for indoor (left) and dense urban (right) deployments.
Observation 4: For DL case, an ACIR of 15 and 17 dB would be enough to keep degradation due to ACI within 5% loss region for indoor and dense urban deployments, accordingly.
IV. Conclusion
Throughout this contribution, we identified several discrepancies between TR 38.803 and TR 38.808 regarding deployment scenarios and system parameters. In summary, we believe that the parameters and accompanying results for 52.6-71 GHz cannot be solely based on TR 38.803 and further simulations are required to provide updated results. Our proposals are summarized as follows:
Proposal 1: Consider scenarios indoor-A (for multi-operator) and indoor-C (for single operator) from TR 38.808 as RAN4 co-exist simulation scenario for 52.6-71 GHz.
Proposal 2: Consider one of the three scenarios listed in TS 38.808 for dense urban deployment as RAN4 co-exist simulation scenario for 52.6-71 GHz.
Proposal 3: Consider the carrier frequency and channel bandwidth parameters listed in TR 38.808 as a starting point for RAN4 co-exist simulation scenario for 52.6-71 GHz.
Proposal 4: Consider the BS antenna radiation pattern parameters assumed in TR 38.808 as RAN4 co-exist simulation scenario for 52.6-71 GHz.
Proposal 5: Consider the noise figure assumptions in TR 38.808 as RAN4 co-exist simulation scenario for 52.6-71 GHz.
Proposal 6: Consider the non-LBT to derive more stringent requirements for 52.6-71 GHz.
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