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Introduction
During last RAN4#91 meeting (Reno), number of contributions on the 7 – 24 GHz deployment scenarios were treated [1, 2, 3], with the WF agreed in [3], extracted below: 
	· Based on the initial analysis of the NR deployment scenarios, considering also other ongoing Rel-16 WIs, the following scenarios are going to be considered in further work on 7-24 GHz range:
· Indoor hotspot
· Dense urban
· Urban macro
· V2X
· Highway scenario
· Urban Grid for Connected Car
· High speed train (optional)
· IAB
· This set of deployment scenarios is subject to the RF technology feasibility studies (both BS and UE) and shall not be considered as the conclusion of the SI.
· There is no intention to introduce prioritization to the analyses of deployment scenarios. Contribution driven approach is considered.
· It is possible that not all of the listed deployment scenarios will be considered in the conclusion of the SI.
The following aspects are to be further studied with the aim to provide feasible range of values: 
· Aggregated system bandwidth, also considering CA and DC deployments
· BS antenna arrays sizes and UE antenna assumptions
· Relationship of requirement ranges on emissions, sensitivity etc., coverage, feasible array size, leading to a conclusion on what drives the feasibility of covering the scenarios. 
Further discussion on the above bullets is required during the next meeting. 



In this contribution discussion on deployment scenarios for 7-24 GHz frequency range is continued based on NR deployment scenario definitions. 

Discussion
During the previous RAN4#91 meeting, initial analysis of the NR deployment scenarios was initiated in [1, 2] based on the NR SI technical report in TR 38.913 [4]. Set of deployment scenarios were pre-selected for further analysis and RF feasibility studies in 7 – 24 GHz range. 
NR use cases
Looking at the NR use cases, the following is observed:
· eMBB: as 7 – 24 GHz range is considered to be mostly a capacity booster, the eMBB is obviously a valid use case for 7 – 24 GHz range. 
· URLLC: this use case includes such advanced services like factory automation, autonomous driving, and remote surgery, including both indoor and outdoor case. Therefore applicability of the URLLC use cases in 7 – 24 GHz required case by case analysis, due to potential coverage limitation restriction. 
· mMTC: this NR use case requires good penetration, including deep indoor and wide area coverage. Due to propagation characteristics of 7 – 24 GHz frequencies, the mMTC use case is not seen as well suited for 7 – 24 GHz due to potential coverage limitations. 
Deployment scenarios
1.1.1 Indoor hotspot
Indoor hotspot scenario addresses an indoor case with relatively small coverage, high capacity and high user throughput driven by high density of low-mobility users. 
For the NR study, the carrier frequencies of 4 GHz, 30 GHz and 70 GHz were considered. Therefore, the whole 7 – 24 GHz range (with all three sub-ranges being applicable for this scenario) is seen as suitable for this scenario.
This scenario is expected to be addressed by the LA BS class. 
Now considering cell range derivation in [5] (extracted below) with all the related assumptions, the resulting cell ranges for the LA BS and NLOS model were found to be in range of 375 – 78 m for 7 – 24 GHz range. 
	Fc
	Pmax
	G_Ant
	Penetration loss
	UE NF
	UE SNR
	max PL
	Range (m), Note
 

	(GHz)
	(dBm)
	(dBi)
	(dB)
	(dB)
	(dB)
	(dB)
	InH Office LOS
	InH Office NLOS

	2
	24
	11
	2.4
	9
	10
	114.6
	25284
	221

	7
	34.4
	24
	3.4
	9
	10
	136.9
	116367
	375

	10
	32.8
	24
	4.0
	10
	10
	133.8
	50667
	246

	15
	31.0
	24
	5.0
	11
	10
	130.0
	19220
	151

	20
	29.8
	24
	6.0
	12
	10
	126.8
	8943
	103

	24
	29
	24
	6.8
	13
	10
	124.2
	5130
	78

	NOTE: applicability of the InH pathoss model has applicability restrictions, i.e. up to 100m for LOS, and up to 86m for NLOS. 



Observation 1: the NR indoor hotspot scenario is considered to be applicable for the 7 – 24 GHz range deployments. 
1.1.2 Dense urban
Dense Urban scenario addresses outdoor and outdoor-to-indoor case in dense urban, interference-limited scenarios, based on macro grid coverage with continuous cellular layout, extended with randomly dropped micro sites, i.e. two-layer layout (i.e. macro + micro). This scenario is characterized by high user density and high traffic loads.
This scenario is expected to be addressed by the WA and MR BS classes. This scenario is well suited for CA or DC application.
For the NR study, the carrier frequencies of 4 GHz and 30 GHz were considered. Therefore similar to the indoor hotspot, the whole 7 – 24 GHz range is seen as suitable for dense urban scenario. One example arrangement might be with the WA BS operating on frequencies in the whole 7 – 24 GHz range, while the MR BS operating on frequencies above 15 GHz as small cells hotspots.
Considering cell range derivation in [5] (extracted below) with all the related assumptions, the resulting cell ranges for the MR BS and NLOS model were found to be in range of 207 – 801 m for 7 – 24 GHz range, which fulfils the assumed ISD of 200m from TR 38.913 [4]. 
	Fc
	Pmax
	G_Ant
	UE NF
	UE SNR
	max PL
	Range (m)

	(GHz)
	(dBm)
	(dBi)
	(dB)
	(dB)
	(dB)
	Umi - Street canyon LOS
	Umi - Street canyon NLOS

	2
	38
	11
	9
	10
	131.0
	25589
	926

	7
	34.4
	24
	9
	10
	140.3
	21636
	801

	10
	32.8
	24
	10
	10
	137.8
	11649
	547

	15
	31.0
	24
	11
	10
	135.0
	5849
	357

	20
	29.8
	24
	12
	10
	132.8
	3475
	260

	24
	29
	24
	13
	10
	131.0
	2400
	207



Observation 2: the NR Dense Urban scenario is considered to be applicable for the 7 – 24 GHz range deployments.
1.1.3 Urban macro
Urban macro scenario addresses an outdoor and indoor case with large cells and continuous coverage, serving users of low and medium mobility. 
For the NR study, the carrier frequencies of 2 GHz, 4 GHz and 30 GHz were considered. Therefore, the whole 7 – 24 GHz range (with all three sub-ranges being applicable for this scenario) is seen as suitable for this scenario. 
The difference to Dense urban scenario is that the Urban macro is a one layer macro layout. 
This scenario is expected to be addressed by the WA BS class. It shall be noted, that WA BS class was defined also for FR2 operation. 
Observation 3: the NR Urban macro scenario is considered to be applicable for the 7 – 24 GHz range deployments.
Conclusion	
Based on the above discussion and observations, it is proposed to agree on the attached TP to TR 38.820: 
Proposal 1: agree on the attached TP to TR 38.820 on the NR deployment scenarios applicability in 7 – 24 GHz range. 
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Draft TP to TR 38.820
In this section we provide Draft TP to TR 38.820.
------------------------------ Modified section ------------------------------
[bookmark: _Toc2329517]5.6	Deployment scenarios
Editor’s note: Considerations on possible deployment scenarios in this range, considering technology capabilities. Set of deployment scenarios captured below is subject to the RF technology feasibility studies (both BS and UE) and shall not be considered as the conclusion of the SI.
Referring to the previous NR discussions, three high level use cases were defined for NR: eMBB, URLLC and mMTC. Considering NR operation in 7 – 24 GHz range, the following was observed:  
· eMBB: as 7 – 24 GHz range is considered to be mostly a capacity booster, the eMBB is a valid use case for 7 – 24 GHz range NR operation. 
· URLLC: this use case includes such advanced services like e.g. factory automation, autonomous driving, and remote surgery, including both indoor and outdoor case. Therefore applicability of the URLLC use cases in 7 – 24 GHz required case by case analysis, due to potential coverage limitation restriction. 
· mMTC: this NR use case requires good penetration, including deep indoor and wide area coverage. Due to propagation characteristics of 7 – 24 GHz frequencies, the mMTC use case is not seen as well suited for 7 – 24 GHz due to potential coverage limitations.
Referring to the NR study item, range of deployment scenarios were considered and documents in TR 38.913 [x], including both FR1 and FR2 spectrum allocations. NR scenarios from TR 38.913 [x] were analysed for the 7 – 24 GHz applicability, considering the carrier frequency assumptions. Additionally, IAB scenario was included based on related Rel-16 work item.
For the 7 – 24 GHz deployment scenarios discussion it is valid to consider their potential dependencies from the existing incumbent users and spectrum environment in general. Therefore, for each of the potential deployment scenarios, it is essential to also consider information on the (regional) incumbent/neighbour systems information. For more information on the application and incumbent users, refer to subclause [x].
Below, brief description of the considered 7 -24 GHz deployment scenarios is captured: 
1. Indoor hotspot
Indoor hotspot scenario addresses an indoor case with relatively small coverage, high capacity and high user throughput driven by high density of low-mobility users. For the NR study, the carrier frequencies of 4 GHz, 30 GHz and 70 GHz were considered. Therefore, the whole 7 – 24 GHz range (with all three sub-ranges being applicable for this scenario) is seen as suitable for this scenario. This scenario is expected to be addressed by the LA BS class.  
2. Dense urban
Dense Urban scenario addresses outdoor and outdoor-to-indoor case in dense urban, interference-limited scenarios, based on macro grid coverage with continuous cellular layout, extended with randomly dropped micro sites, i.e. two-layer layout (i.e. macro + micro). This scenario is characterized by high user density of low and medium mobility, and high traffic loads. For the NR study, the carrier frequencies of 4 GHz and 30 GHz were considered.
This scenario is expected to be addressed by the WA and MR BS classes. This scenario is well suited for CA or DC application. 
3. Urban macro
Urban macro scenario addresses an outdoor and indoor case with large cells and continuous coverage, serving users of low and medium mobility. 
For the NR study, the carrier frequencies of 2 GHz, 4 GHz and 30 GHz were considered. Therefore, the whole 7 – 24 GHz range (with all three sub-ranges being applicable for this scenario) is seen as suitable for this scenario. 
The difference to Dense urban scenario is that the Urban macro is a one layer macro layout. 
This scenario is expected to be addressed by the WA BS class. It shall be noted, that WA BS class was defined also for FR2 operation. 
High speed train: TBD
Highway scenario: TBD
Urban Grid for Connected Car: TBD
IAB: TBD
Table 5.6-1: NR deployment scenarios for 7 – 24 GHz frequency range

	NR scenario
	Carrier frequency
(GHz)
	Maximum aggregate system BW (DL+UL)
(MHz)
	UE antenna array size (Tx and Rx antenna elements)
	BS antenna array size (Tx and Rx antenna elements)
	Scenario layout
	User characteristic
	ISD
(m)
	Scenario description
	BS class 

	Indoor hotspot
	7÷24
	≤[200÷1000]
	≤ [8÷32]
	≤ [256]
	Single layer, indoor only
	100% Indoor, 3km/h,
10 users/TRxP
	20
	Indoor, small coverage, high capacity, high user throughput, high user  density
	LA

	Dense urban
	7÷24
	≤[200÷1000]
	≤ [8÷32]
	≤ [256]
	Two layer, macro hex grid, random drop micro
	Uniform/macro TRxP, 10 users/TRxP, 
Clustered/micro TRxP,
80% indoor (3km/h), 20% outdoor (30km/h)
	 200
	Outdoor and outdoor-to-indoor, high user densities, high traffic loads, dense urban areas, continuous cellular layout, interference-limited
	WA, WA+MR

	Urban macro
	7÷24
	≤[200÷1000]
	≤ [8÷32]
	≤ [256]
	Single layer, hex grid, macro
	20% Outdoor in cars: 30km/h,
80% Indoor: 3km/h
10 users per TRxP
	500
	large cells and continuous coverage, interference-limited
	WA

	High speed train 

	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	Highway scenario
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	Urban Grid for Connected Car
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	IAB
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD



NOTE 1: Summary of all parameters is not intended for the system level simulation purposes, rather for the scenarios characteristics comparison.
NOTE 2: 	Values of the aggregated system BW, UE and BS antenna array sizes, as well as user characteristics were reused from the NR deployment scenarios in TR 38.913 [x].
------------------------------ End of modified section ------------------------------

