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In the RAN1 adhoc#3 meetings, the agreements on power offset of SUL are as follows:

 (
Agreement:
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
FFS maximum pathloss difference to be compensated
)The aim of this contribution is to give some further analysis on the power control of PRACH on an SUL carrier, and provides some proposals.   
Discussion 
For uplink channel transmission, the UE should estimate the Pathloss between the base station and UE to determine the Pathloss compensation for power control. In LTE system, the Pathloss estimate is based on the difference between the downlink received RSRP and the downlink transmission power of eNB. However, in uplink sharing scenario the following factors will impact the accuracy of the Pathloss estimation:
· The frequency gap between NR downlink and shared UL uplink
· TX/RX antenna configuration 
· TX/RX Location may be different in practical deployment. 
As the Fig.1 depicted, the TX/RX antennas are located in different locations. According to our investigation, the most existing 3G/4G antenna pole can not bear the weight of AAS. Moreover, the pole may not have available position for AAS. Therefore, the uplink carrier and downlink carrier may be put in the different locations.


Fig 1 the scenario with UL carrier in one frequency range and DL NR carrier in a different frequency range


Fig 2 the antenna gain difference between UL and DL
Furthermore, as the figure 2 shows, the antenna gain difference between uplink and downlink vary greatly in different location from the UE side. This issue will lead to the inaccurate Pathloss estimation for uplink power control procedures, e.g. PUSCH/PUCCH power control, Preamble transmission. 
In RAN1#90, there were some conclusions on the Pathloss during the initial access procedure as follows:

 (
Agreements
:
For NR UE initial access based on RACH configuration for an SUL carrier
 
RACH configuration for the SUL carrier is broadcasted in RMSI
The configuration information for the SUL carrier is sufficient for UEs to complete RACH procedure via only that SUL carrier
In particular the configuration information includes all necessary power control parameters
The configuration information for the SUL carrier includes a threshold. The UE selects that SUL carrier for initial access if and only if the RSRP measured by the UE on the DL carrier where the UE receives RMSI is lower than the threshold
If the UE starts its RACH procedure on the SUL carrier, then the RACH procedure is completed with all uplink transmission taking place on that carrier
It is expected that the network would be able to request a connected-mode UE to initiate a RACH procedure towards any uplink carrier for path-loss and timing-advance acquisition
Sent an LS accommodating above agreement to RAN2 
)
As per the agreements, the RACH configuration for each uplink carrier is broadcasted in RMSI. The RACH configuration includes at least the following information:
· Preamble Configurations
· Power control related parameters. e.g., preambleInitialreceivedtargetpower, delta_preamble, powerrampingstep, and max number of preamble transmission.    
Since the power control mechanism of preamble transmission is open loop, UE will not receive any feeback information to adjust the Tx power. According to the above analysis, how to compensate the antenna gain gap between UL and DL is a key issue for design of power control mechanism in uplink sharing scenario. One potential solution is to set a fix offset for Pathloss difference between UL and DL. But it is can be regarded as an inefficiency solution for preamble transmission.
	powerRampingParameters				SEQUENCE {
		powerRampingStep					ENUMERATED {dB0, dB2,dB4, dB6},
		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}
	},
	ra-SupervisionInfo					SEQUENCE {
		preambleTransMax					ENUMERATED {
												n3, n4, n5, n6, n7,	n8, n10, n20, n50,
												n100, n200},
		ra-ResponseWindowSize				ENUMERATED {
												sf2, sf3, sf4, sf5, sf6, sf7,
												sf8, sf10},
[bookmark: OLE_LINK76]		mac-ContentionResolutionTimer		ENUMERATED {
												sf8, sf16, sf24, sf32, sf40, sf48,
												sf56, sf64}
	},
The following benefit will come of solving the above issue:
· Saving UE power
· Reducing the uplink interference towards the neighbour cells
· Reducing the delay of RACH procedure (e.g., reduce the transmission number of preamble) 
· Reducing the failure ratio of UE initial access
Observation: How to compensate the antenna gain gap between UL and DL for RACH procedure need to be studied.
For the NSA network and UE, the network can indicate the “DL reference carrier” to UE for estimating the Pathloss. We take the 1.8GHz+2.1GHz (LTE CA) and 3.5GHz NR DC as example. The B1 uplink frequency is configured as SUL. The B1 downlink as” DL reference carrier” for SUL carrier is broadcasted in RMSI. Therefore the NSA UE can estimate the Pathloss for SUL by measuring the RSRP of B1.
Proposal: In order to estimate the Pathloss of NR uplink frequency, the network can indicate the “DL reference carrier” to UE for NSA scenario.
Conclusion
Based on the above discussion, the followings observation and proposals are given:
Observation: How to compensate the antenna gain gap between UL and DL for RACH procedure need to be studied.
Proposal: In order to estimate the Pathloss of NR uplink frequency, the network can indicate the “DL reference carrier” to UE for NSA scenario.
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