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1. Introduction
The new work item of Two-Step RACH [1] was approved in the RAN #83 meeting. In this WID, the following objectives had been specified:
· 2-step RACH shall be able operate regardless of whether the UE has valid TA or not.
· 2-step RACH is applicable to any cell size supported in Rel-15 NR;
· 2-step RACH is applied for RRC_INACTIVE , RRC_CONNECTED and RRC_IDLE state
· Specify contention-based 2-step RACH procedure (RAN2)
· Channel structure of msgA is Preamble and PUSCH carrying payload (RAN1)
· Only reuse the Rel-15 NR PRACH Preambles design. 
· Only reuse the Rel-15 NR PUSCH including Rel-15 DMRS for transmission of payload of msgA)
· No new CP length and no sub-PRB guard subcarrier(s)
Note 1: The above sub-bullet is to ensure that signal structure optimizations for any specific cell size (e.g. cells with RTT larger than Rel-15 PUSCH CP duration) are not pursued.
· Specify the mapping between the PRACH preamble and the time-frequency resource of 
· PUSCH in msgA+ DMRS
· PRACH Preamble and PUSCH in a msgA is TDMed
· Specify the supported MCS(s) and time-frequency resource size(s) of PUSCH in msgA
· Consider the msgA payload contents determined by RAN2
· Specify power control of PUSCH of msgA

And some agreements are made in RAN1 #96 [2] as below:

Agreements:
· For the relation of PRACH resources between 2-step and 4-step RACH, further study the following options (for possible down-selection or combination(s) of the options)
· Option 1: Separate ROs are configured for 2-step and 4-step RACH 
· Option 2: Shared RO but separate preambles for 2-step and 4-step RACH
· Option 3: Shared RO and shared preambles for 2-step and 4-step RACH

Agreements:
· The beam association rule between SSB and RACH occasion of 4-step RACH is to be used for 2-step RACH
· FFS beam association for PUSCH
Agreements:
· At least open loop power control for PUSCH transmission in MsgA should be supported
FFS PC for preamble vs. PC for PUSCH
In this contribution, we discuss our view on the power control of Msg-A for Two-Step RACH.

2. Discussion
	Power control mechanism not only controls the interference but also makes the power efficiency of UEs better in communications system. In 4-step RACH, Msg-1 and Msg-3 employ different power control mechanisms. For Msg-1 preamble transmission, the initial transmission power is decided by preamble initial received target power and path loss. In addition, if UE does not receive the RAR which is corresponding to the current PRACH transmission, UE ramp up the transmission power of PRACH preamble for PRACH retransmission to increase the successful probability of PRACH preamble detection. For Msg-3 PUSCH transmission, gNB could give a TPC command in RAR UL grant to dynamically adjust transmission power so that the power efficiency of UEs could be increased and the interference could be suppressed. However, in 2-step RACH procedure, Msg-A consists of a preamble and its corresponding PUSCH. As a consequence, the power control for PRACH preamble and PUSCH should be jointly considered. 
Proposal#1: The power control for PRACH preamble and PUSCH should be jointly considered.
	In 2-step RACH, power control mechanisms can be considered to two perspectives. One is initial Msg-A transmission, the other is the retransmission of Msg-A. For initial Msg-A transmission, the similar power control mechanism of Msg-1 in 4-step RACH could be reused to the initial transmission power decision of Msg-A preamble. Specifically, the initial transmission power of Msg-A preamble is also based on preamble initial received target power and path loss. For the initial Msg-A PUSCH transmission, there is no RAR UL grant to give a TPC command to PUSCH before the Msg-A PUSCH transmission, the power control mechanism of Msg-3 in 4-step RACH could not be reused to the PSUCH transmission of Msg-A. Therefore, the open-loop power control could be applied for the initial Msg-A PUSCH transmission in 2-step RACH, which had been agreed in the previous meeting [2]. In addition, different power offsets which correspond to different preamble index between Msg-A preamble and PUSCH can be considered. When Msg-A of multiple UEs with similar received power collide, gNB may still successfully decode Msg-A Preambles due to the orthogonal property. However, gNB may fail to decode Msg-A PUSCHs in case of similar power of multiple PUSCH. 
On the other hand, power difference between Msg-A PUSCHs may assist gNB to decode multiple PUSCHs in a SIC fashion when PUSCH collision happen. Therefore, power offset between Msg-A preamble and PUSCH for initial transmission as a function of different preamble index specified in spec could be considered for better PUSCH decoding probability in case of Msg-A collision.
Proposal#2: Different power offsets between Msg-A preamble and PUSCH for initial transmission as a function of different preamble index specified in spec could be considered to enhance PUSCH decoding probability in case of Msg-A collision.
	For the retransmission in previous 4-step RACH, ramping up transmission power is a general way when UE does not successfully receive response from gNB. However, in 2-step RACH, simultaneously ramping up transmission power of Msg-A may not always be beneficial to resolve collision, especially when SIC receiver is adopted in gNB. Therefore, we propose to define different power ramping up as well as ramping down levels for Msg-A retransmission as a function of UE identification to better resolve Msg-A collisions. Different receiving power level at gNB can be ensured in subsequent retransmissions in case of similar receiving power in the initial transmission.
Proposal#3: Define different power ramping up as well as ramping down levels for Msg-A retransmission as a function of UE identification to better resolve Msg-A collisions.


3. Conclusion
In this contribution, we introduce the Msg-A related power control mechanism for 2-step RACH.  Several proposals are given as following:
Proposal#1: The power control for PRACH preamble and PUSCH should be jointly considered.
Proposal#2: Different power offsets between Msg-A preamble and PUSCH for initial transmission as a function of different preamble index specified in spec could be considered to enhance PUSCH decoding probability in case of Msg-A collision.
Proposal#3: Define different power ramping up as well as ramping down levels for Msg-A retransmission as a function of UE identification to better resolve Msg-A collisions.
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