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This contribution provides our views on power ramping and power control for RACH Procedure. The following agreements were made in the previous two RAN1 meetings:
	Agreements:
· Update previous meeting as follows:
· For NR RACH Msg. 1 retransmission at least for multi-beam operation:
· NR supports power ramping. .
·          …….
· If UE doesn’t change beam, the counter of power ramping keeps increasing.
· Note: UE may derive the uplink transmit power using the most recent estimate of path loss.
· The detail of power ramping step size is FFS.
· Whether UE performs UL Beam switching during retransmissions is up to UE implementation
· Note: which beam UE switches to is up to UE implementation

Agreements:
· If the UE conducts beam switching, the counter of power ramping remains unchanged
· FFS: UE behavior after reaching the maximum power




2. Msg1 (Re)transmission
2.1 Maximum number of retransmission
During Msg1 retransmission, UE may change its TX beam or select a RACH resource that corresponds to a different SS block than the one that it selected originally. gNB should inform the maximum number of Msg1 retransmission opportunities to the UE. UE’s power control policy will follow the agreements, i.e., if UE switches its TX beam, power ramping counter will remain unchanged and if UE does not change its TX beam, the power ramping counter will increase. UE’s behaviour regarding selecting different PRACH resources and/or using different UL TX beams during these retransmissions is up to UE implementation.
Proposal 1: NR should support gNB informing the maximum number of Msg1 retransmission opportunities to the UE. UE’s behaviour regarding selecting different PRACH resources and/or using different UL TX beams during these retransmissions is up to UE implementation.

2.2 Uplink Transmit Power Control during Msg1 Transmission in the Absence of gNB Beam Correspondence

In LTE, gNB informs its transmit power to UEs through SIB. UE uses this information to update its path loss estimate and to derive its Msg1 transmit power. This procedure can be applied readily to scenarios where gNB has beam correspondence.
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Figure 11: Mismatch in Msg1 transmit power control in the absence of gNB beam correspondence
However, if beam correspondence is not available at gNB, the transmit array gain and receiver array gain for a UE may not be the same. Hence, Msg1 transmit power selected based on gNB transmit power and receive path loss may not be suitable to meet link budget for RACH Msg1. 
Figure 11 illustrates this scenario. gNB uses two different sets of four beams to cover the whole angular region while sweeping beams during SYNC and RACH. UE falls in the peak direction of a beam that is used during SYNC transmission. But UE falls in the valley of two beams that are used to receive RACH Msg1 signals. The receive array gain of gNB for this UE will be smaller than the transmit array gain of gNB for the same UE. Hence, if UE selects its uplink transmit power based on gNB transmit power and its estimated path loss during SYNC, it will not be able to mitigate link budget of RACH Msg1.
To mitigate this issue, gNB needs to inform through SIB the maximum difference between its maximum array gain during SYNC transmission and the array gain at cross over points between two beams during RACH reception. UE can use this information, along with the transmit power of gNB and its estimated path loss to find the uplink transmit power of Msg1. Alternatively, gNB can advertise different gNB transmit power value to compensate this difference between the DL TX array gain and UL RX array gain.
Observation 1: If beam correspondence is not available at gNB, gNB needs to convey additional information, e.g., the worst case difference between its DL TX array gain during SYNC transmission and the UL RX array gain during RACH reception, to UEs to allow uplink power control of Msg1. Alternatively, gNB can advertise different gNB transmit power value to compensate this difference.

3. Msg3 (Re)Transmission
3.1 Adaptive DCI based Retransmission

NR should support DCI based retransmission of Msg3. This allows gNB to flexibly schedule Msg3’s transmission through DCI.
Proposal 2: NR should support DCI based retransmission of Msg3.

3.2 Power Control during Msg3 Retransmission
If UE is retransmitting Msg3 after receiving DCI, it should select its Msg3 transmit power based on the uplink transmit power grant of Msg3 retransmission.
If UE is retransmitting Msg3 on its own, i.e., without any DCI based grant, the power ramping policy during Msg3 retransmission should follow the principles of the current agreements regarding Msg1 power control. That means, if UE uses the same TX beam to retransmit Msg3, the counter of uplink power ramping should increase. If UE is using a different TX beam to retransmit Msg3, the counter of uplink power ramping should remain unchanged.
Proposal 3: If UE is retransmitting Msg3 after receiving DCI, it should select its Msg3 transmit power based on the uplink transmit power control parameter conveyed in the DCI.
Proposal 4: If UE is retransmitting Msg3 on its own, the counter of power ramping increases if UE uses the same beam to retransmit Msg3 and the counter of power ramping remains unchanged if UE uses a different TX beam to retransmit Msg3.
4. Conclusion
Observation 1: If beam correspondence is not available at gNB, gNB needs to convey additional information, e.g., the worst case difference between its DL TX array gain during SYNC transmission and the UL RX array gain during RACH reception, to UEs to allow uplink power control of Msg1. Alternatively, gNB can advertise different P0 value to compensate this difference.
Proposal 1: NR should support gNB informing the maximum number of Msg1 retransmission opportunities to the UE. UE’s behaviour regarding selecting different PRACH resources and/or using different UL TX beams during these retransmissions is up to UE implementation.
Proposal 2: NR should support DCI based retransmission of Msg3.
Proposal 3: If UE is retransmitting Msg3 after receiving DCI, it should select its Msg3 transmit power based on the uplink transmit power control parameter conveyed in the DCI.
Proposal 4: If UE is retransmitting Msg3 on its own, the counter of power ramping increases if UE uses the same beam to retransmit Msg3 and the counter of power ramping remains unchanged if UE uses a different TX beam to retransmit Msg3.
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