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Introduction
This contribution discusses the following issues relating to SUL: 
· The value range for RMSI parameter PreambleInitialReceivedTargetPower. 
· The value range for RMSI parameter RSRP_ThresholdSUL.  
About RMSI parameter PreambleInitialReceivedTargetPower
It was agreed in RAN1 AH-NR#3 that
· For PRACH/PUSCH/SRS on an SUL carrier associated with a NR DL/UL carrier, the range of the following values shall be sufficiently large to compensate the pathloss difference between the SUL carrier and the NR DL/UL carrier
· Received target power for PRACH power control,
· Po for PUCCH(if supported on SUL) power control, PUSCH power control, and SRS power control

Assume the PRACH power control in NR follows the same principle as in LTE, then without constraint of maximum transmission power of , the transmission power for PRACH is determined as:
PPRACH = PREAMBLE_RECEIVED_TARGET_POWER + PLc,UL
where PREAMBLE_RECEIVED_TARGET_POWER is equal to PreambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep, and  PLc,UL is the UL pathloss that is given by PLc,UL = PLc,DL – PLcomp. Here PLcomp is the pathloss compensation between DL and UL. Therefore, the initial received target power for PRACH preamble on SUL can be derived as
PreambleInitialReceivedTargetPower_NR = PreambleInitialReceivedTargetPower_LTE - PLcomp
Given the candidate values for PreambleInitialReceivedTargetPower in LTE are specified as 
		preambleInitialReceivedTargetPower	ENUMERATED {
											dBm-120, dBm-118, dBm-116, dBm-114, dBm-112,
											dBm-110, dBm-108, dBm-106, dBm-104, dBm-102,
											dBm-100, dBm-98, dBm-96, dBm-94,
											dBm-92, dBm-90}
the candidate values for PreambleInitialReceivedTargetPower in NR can include the discrete values in unit of dBm with the range between (-120- PLcomp) dBm and -90dBm, with the same 2dB step as in LTE. In NR Rel-15, the supported NR DL carrier in SUL band combination is close to 4GHz, therefore the largest PLcomp according to [3] for the supported SUL band combination is 26.5dB.
Proposal 1: PreambleInitialReceivedTargetPower in NR includes the values within the range of [-120-28, -90]dBm with 2dB step.       
About RMSI parameter RSRP_ThresholdSUL
The following two equations describe the transmissions of DL SSB and UL PRACH, 


Because the purpose of applying threshold RSRP_ThresholdSUL is to estimate whether the PRACH on non-SUL UL can be detected by gNB, the second equation above should target for non-SUL carrier, i.e.,  .
Denote  , the initial received target power is derived as

Even though not officially agreed, it seems to be the majority preference in RAN1 to have the same value range for  in both LTE and NR. This means -120≤≤-90, or equivalently 
          (1)
According to Annex I copied from TR38.802, the outdoor gNB transmission power for <6GHz is between 24dBm and 49dBm assuming 20MHz bandwidth. In addition, RAN1 agrees that  = {1,2} for <6GHz. So the NR DL reference signal EPRE is   
 [24,49]-10*log(12*100*SCSLTE/SCSNR)=[-6.8, 21.2] dB 
Then the inequality (1) turns to 
                (2)
The RSRP threshold for SUL selection should be functional when the transmission power of NR UE almost reaches its maximum PCMAX,c, otherwise the UE would be switched to SUL even though it still has sufficient power on normal UL. If NR follows the LTE power classes for the normal UE, which are defined in TS36.101:
Class 1: 31dBm; Class 2: 26dBm; Class3: 23dBm
the ranges of RSRP based on (2) can be calculated as  . 
Note that the above analysis intends to show a calculation principle and assumes some NR parameters follow the value range in LTE. The accurate value range for this RSRP threshold based on the same principle could result from further NR RF parameter study in RAN4. 
Proposal 2: The range for RRC parameter RSRP_ThresholdSUL is suggested to be [-158, -91]dBm. The final decision could be made in RAN4 together with other NR RF parameters.   
Conclusion
This contribution concludes with following proposals: 
Proposal 1: PreambleInitialReceivedTargetPower in NR includes the values within the range of [-148, -90]dBm with 2dB step.       
Proposal 2: The range for RRC parameter RSRP_ThresholdSUL is suggested to be [-158, -91]dBm. The final decision could be made in RAN4 together with other NR RF parameters.   
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Annex I: gNB Tx power and corresponding system bandwidth defined in TR 38.802 v14.0.0
Table A.2.1-1: System level evaluation assumptions for Indoor hotspot, Dense urban, Rural, and Urban macro
	Parameters
	Indoor hotspot
	Dense urban
	Rural
	Urban macro

	Layout
	Single layer
Indoor floor: (12BSs per 120m x 50m)
Candidate TRP numbers: 3, 6, 12
	Single layer:
Macro layer: Hex. Grid

Two layer
Macro layer: Hex. Grid
Micro layer: Random drop (All micro BSs are all outdoor)
-	3 micro BSs per macro BS
-	6, or 9 micro BSs per macro BS (optional)
See Figures A.2.1-3, A.2.1-4 and Table A.2.1-8
	Single layer
Macro layer: Hex. Grid

	Single layer
Macro layer: Hex. Grid

	Inter-BS distance 
	20m
	Macro layer: 200m
	1732m for 4GHz and 1732m and 5km for 700 MHz
	500m

	Carrier frequency 
	4GHz, 30GHz, and 70GHz 
	Macro layer: 4GHz and 30GHz
Micro layer: 30GHz and 4GHz; 70 GHz (optional)
	4GHz and 700MHz
	4 GHz and 30GHz

	Aggregated system 
bandwidth
	4GHz: Up to 200MHz (DL+UL)
30GHz or 70GHz: Up to 1GHz (DL+UL) 
	4GHz: Up to 200MHz (DL+UL) 
30GHz and 70 GHz: Up to1GHz (DL+UL)
	700MHz: Up to 20MHz(DL+UL)
4GHz: Up to 200MHz (DL+UL)
 (Consider larger aggregated system bandwidth if 20MHz 
cannot meet requirement)
	4GHz: Up to 200 MHz (DL+UL)
30GHz: Up to 1GHz (DL+UL)

	Simulation bandwidth
	20MHz per CC below 6GHz and 80 MHz  per CC above 6GHz 
Note: For FDD, simulation BW is split equally between UL and DL
Note: UE TX power scaling will impact final results

	Channel model
	Below 6GHz: ITU InH
Above 6 GHz: 5GCM office 
Note: When 5GCM is found to be applicable to below 6GHz, 5GCM  should be used 
	Below 6GHz: 3D UMa (Macro layer) and 3D UMi (Micro layer)
Above 6GHz: 5GCM UMa (Macro layer) and UMi-Street canyon (Micro layer)
Note: When 5GCM is found to be applicable to below 6GHz, 5GCM  should be used
	ITU Rural
	Below 6GHz: 3D UMa
6 GHz: 5GCM UMa
Note: When 5GCM is found to be applicable to below 6GHz, 5GCM  should be used

	BS Tx power 
	Below 6GHz: 24dBm PA scaled down with simulation BW when system BW is higher than simulation BW. Otherwise, 24dBm
Above 6GHz: 23 dBm PA scaled down with simulation BW when system BW is higher than simulation BW. Otherwise, 23dBm
EIRP should not exceed 58 dBm(*)
	Macro layer:
Below 6GHz: 44 dBm PA scaled down with simulation BW when system BW is higher than simulation BW. Otherwise, 44 dBm
Above 6GHz: 40 dBm PA scaled down with simulation BW when system BW is higher than simulation BW. Otherwise, 40 dBm
Micro layer:
4 GHz:  33dBm for 20MHz system bandwidth
Above 6GHz: 33 dBm PA scaled down with simulation BW when system BW is higher than simulation BW. Otherwise, 33 dBm. 
EIRP should not exceed 73 dBm and 68 dBm for the macro and micro layers respectively(*)
	49dBm PA scaled down with simulation BW when system BW is higher than simulation BW. Otherwise, 49dBm

	Below 6GHz: 49dBm PA scaled down with simulation BW when system BW is higher than simulation BW. Otherwise, 49dBm
Above 6GHz: 43dBm PA scaled down with simulation BW when system BW is higher than simulation BW. Otherwise, 43dBm
EIRP should not exceed 78 dBm (*)

	UE Tx power 
	Below 6GHz: 23dBm
30GHz: 23dBm
70GHz: 21dBm
EIRP should not exceed 43 dBm (*)

	BS antenna configurations
	See Table A.2.1-4.

	BS antenna height 
	3m
	25m for macro cells and 10m for micro cells
	35 m
	25 m

	BS antenna element gain + connector loss
	See Table A.2.1-4

	BS receiver noise figure
	Below 6GHz: 5dB
Above 6GHz: 7dB

	UE antenna configuration
	See Table A.2.1-4.

	UE antenna height
	Follow TR36.873 

	UE antenna gain
	Follow the modeling of TR36.873

	UE receiver noise figure
	Below 6GHz: 9dB
Above 6GHz: 13dB (baseline performance), 10dB (high performance)

	Traffic model
	Full buffer and FTP model 1/2/3 with packet size 0.1 and 0.5Mbytes (other value is not precluded). 
Other traffic models are not precluded.

	Traffic load (Resource utilization)
	For baseline scheme: 25, 50 and 80% (other value is not precluded)

	UE distribution
	100% Indoor, 3km/h,
10 users per BS for full buffer traffic
	Step1 (**): Uniform/macro TRP (10 users per TRP for full buffer traffic) 
Step2  (**): Uniform/macro TRP + Clustered/micro TRP (10 users per TRP associated with macro cell geographical area for full buffer traffic. 2/3 users randomly and uniformly dropped within the clusters, 1/3 users randomly and uniformly dropped throughout the macro geographical area for FTP model 1/2/3, and 60 users for FTP model 2/3) (***) 
- 80% indoor (3km/h), 20% outdoor (30km/h) 
- In the case of full buffer, 10 users per TRP is the baseline. 20 users per TRP is not precluded.
- In case of outdoor (30km/h), penetration loss in-car is 9 dB (LN, σ = 5 dB).

Mix of O2I penetration loss models for higher carrier frequency
-	Option1
-	Low loss model – 80%
-	High-loss model – 20%
-	Option2
-	Low loss model – 50%
-	High-loss model – 50%
	50% outdoor vehicles (120km/h) and 50% indoor (3km/h)
10 users per TRP for full buffer traffic
User distribution: Uniform
	20% Outdoor in cars: 30km/h,
80% Indoor in houses: 3km/h
10 users per TRP for full buffer traffic
(10 users per TRP is the baseline with full buffer traffic. 20 users per TRP with full buffer traffic is not precluded.)

Mix of O2I penetration loss models for higher carrier frequency
-	Option1
-	Low loss model – 80%
-	High-loss model – 20%
-	Option2
-	Low loss model – 50%
-	High-loss model – 50%

	UE receiver
	MMSE-IRC as the baseline receiver
Note: Advanced receiver is not precluded.

	Feedback assumption
	Realistic

	Channel estimation
	Realistic

	(*):	See Appendix in R1-164383 and R1-167533 for the derivation of maximum allowed EIRP. EIRP limit is only used for evaluation purpose in RAN1.
(**):	Step 1 shall be used for the evaluation of spectral efficiency KPIs. Step2 shall be used for the evaluation of the other deployment scenario dependant KPIs.
(***):	Companies are encouraged to investigate the ratio of UEs between the macro and micro cell geographical area depending on options for micro cell dropping (See Figures A.2.1-3 and A.2.1-4 and Table A.2.1-8)
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