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1 Introduction
In RAN2#96[1], it was agreed to maximize the commonality in RACH procedure among all use cases, i.e., including beamformed RACH:

	Agreements:
1: Both contention-based and contention-free RA procedure should be supported in NR.
2: Contention-based and contention-free RA procedures follow the steps of LTE (does not preclude consideration of 2 step RA)
3: RAN2 should strive for as much commonality in random access procedure as possible across all use cases.




RAN2 is waiting for RAN1’s decision on beamformed RACH issue. In this paper, we provide our views on how RAN2 may progress on issues related to beamformed RACH from a MAC perspective. 
2 Discussion
In LTE MAC spec. [2], RACH procedure consists of the following 6 parts:
· Random access procedure initialization
· Random access resource selection
· Random access preamble transmission
· Random access response reception
· Contention resolution
· Completion of the random access procedure

Since it has been agreed that NR RA procedures follow the steps of LTE, and possess maximum commonality among all use cases, MAC support for beamformed RACH should also follow the logical flow above. By examining each of the sub-bullets above, we have the following observations.

	Table 1. MAC support required for beam-formed RACH

	MAC support for RACH procedure
	Main MAC support
	Required Support for beam-formed RACH

	Random access procedure initialization
	· The condition / mechanism to initialize RACH procedure.
· Ensure that required system information for RACH configuration is ready.
· Initialize RACH parameters and buffer 
	· There may be multiple PRACH resource intended for different beams
· Need RACH configuration to specify the association between beams / SS burst and PRACH


	Random access resource selection
	· Select PRACH resource according to, e.g., potential MSG3 size and enhanced coverage level.
· Select preamble index
	MAC selects PRACH resource based on the input from PHY, e.g., PHY provides the best TRP TX beam ID to MAC, and MAC select the PRACH resource accordingly based on the association given in the random access initialization procedure.



	Random access preamble transmission
	· Decide PREAMBLE_RECEIVED_TARGET_POWER
· Instruct the physical layer to transmit a preamble using the selected PRACH, corresponding RA-RNTI, preamble index and PREAMBLE_RECEIVED_TARGET_POWER.
	In LTE, MAC maintains preamble transmission counter and based on this MAC decides the preamble transmission power.

However, as agreed in [3], the introduced power ramping counter is not the same as the preamble transmission counter. To be specific, if UE switches UL TX beam, power ramping counter keeps unchanged; other wise, it is increased by 1.



	Random access response reception
	· Calculation of RA-RNTI
· UE processing if RAR is received during RAR window
· UE processing if a corresponding RAR is not received during RAR window, e.g., reselect RACH resource after backoff. 
	Need RAN1’s input to confirm whether the calculation of RA-RNTI in beamformed scenario will be the same as that of legacy RACH.

	Contention resolution
	· Specify UE procedure for contention resolution when receiving MSG4 based on the UE identity included in MSG3
· Specify UE procedure if UE fails in contention resolution or if UE has an expired MSG4 timer
	No change needed

	Completion of the random access procedure
	Discard explicitly signaled RACH parameter and flush MAC buffer for MSG3 transmission
	No change needed



Observation 1:  In random access procedure initialization phase, the information of PRACH configuration associated with different SS blocks should be available before UE initiate RACH procedure.

Observation 2:  In random access resource selection phase, TRP TX beam information, e.g., the best DL TX beam ID, should be provided to MAC for RACH resource selection.

In beam-formed RACH, the value of power ramping counter in RAN1 is no longer the same as preamble transmission counter in RAN2, e.g., according to RAN1#89 agreement [3] power ramping counter is unchanged when UE switches UL TX beam. So unlike in LTE, MAC needs power ramping counter to calculate the preamble transmission power, and at the same time preamble transmission counter is still needed to decide whether UE observes radio link failure. 

Observation 3: According to current agreement in RAN1#89, power ramping counter is different from preamble transmission counter because the former also depends on whether UE switches UL TX beam.

Observation 4: In random access resource preamble transmission phase, MAC needs to know power ramping counter to calculate preamble transmission power.

In the RAR reception phase, RA-RNTI is used to indicate the time-frequency PRACH resource on which a preamble transmission is detected. Considering beam-formed RACH, we need RAN1 to confirm whether current RA-RNTI calculation could be reused. 

Proposal: Send LS to RAN1 to confirm that the MAC impact of beam-formed RACH is with regard to preamble transmission, including PRACH configuration, PRACH resource selection/indication, and preamble power determination.
3 Conclusions
In this contribution, we specify the difference between legacy RACH procedure and beam-formed RACH. We have the following observation:

Observation 1:  In random access procedure initialization phase, the information of PRACH configuration associated with different SS blocks should be available before UE initiate RACH procedure.

Observation 2:  In random access resource selection phase, TRP TX beam information, e.g., the best DL TX beam ID, should be provided to MAC for RACH resource selection.

Observation 3: According to current agreement in RAN1#89, power ramping counter is different from preamble transmission counter because the former also depends on whether UE switches UL TX beam.

Observation 4: In random access resource preamble transmission phase, MAC needs to know power ramping counter to calculate preamble transmission power.

Based on the observation, we have proposal as below.

Proposal: Send LS to RAN1 to confirm that the MAC impact of beam-formed RACH is with regard to preamble transmission, including PRACH configuration, PRACH resource selection/indication, and preamble power determination.
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