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1. Introduction

At the RAN1#89 meeting, random access procedure for NR was discussed and RAN1 made following agreement regarding power ramping [1].
	Agreements:
· If the UE conducts beam switching, the counter of power ramping remains unchanged
· FFS: UE behavior after reaching the maximum power
· RAN1 will definitely decide above FFS point


In this contribution, we discuss on remaining power ramping details. According to updated work plan [2], we should decide all remaining aspects related to power ramping/control during random access procedure by this meeting.
2. Transmission power of PRACH preamble

2.1. Initial transmission of PRACH preamble
 Initial transmission power of PRACH preamble can be decided based on path-loss and target received power at TRxP as in LTE. The path-loss can be estimated from received power of DL reference signal e.g., SS block or CSI-RS associated with resources and/or preamble index of the PRACH preamble. Also target received power depends on interference level, and hence it should be informed to UE by system information. 
Proposal 1: Initial transmission power of PRACH preamble is based on path-loss and target received power.

· The path-loss is estimated by using DL reference signal such as SS block or CSI-RS associated with PRACH resource and/or preamble to be used
· The target received power is informed in system information by gNB.
2.2. Retransmission of PRACH preamble
At the RAN1#89 meeting, it was agreed that if the UE conducts beam switching, the counter of power ramping remains unchanged. The agreement was decided considering trade-off between interference effect and random access delay. However, we are still concerning that unexpected interference effect and/or random access delay may happen due to some possible UE implementation based on the agreements. For example, if UE continuously changes Tx beam per Msg.1 (re)transmission, UE transmit power for Msg.1 cannot be increased even after many retransmissions and then random access delay would increase. Such case may happen when UE conducts digital beam forming since UE Tx beam which is slightly changed from previous Tx beam by digital beam forming, e.g., beam refinement, would be considered as different beam. Therefore, we propose that the number of beam switching without power ramping should be limited e.g., by gNB. If the number of retransmissions with the same UE Tx power exceeds the limitation, UE can conduct beam switching and power ramping at the same time so that random access delay can be shortened. Fig.1 shows the example when the limited number is 2.
Proposal 2: gNB can configure a maximum number of beam switching without power ramping for Msg.1 (re)transmission. 
· UE can conduct beam switching and power ramping at the same time once exceeding the limitation.
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Figure.1: limitation of the number of beam switching without power ramping
 Also, it is not clear how to define “counter of power ramping”. In LTE, the counter of power ramping (i.e., number of power ramping) is equal to the counter of transmission, i.e., the number of total transmission within a random access procedure, and hence a single counter is sufficient. In NR, because of the agreements shown in Section 1, the number of power ramping and the number of total transmissions within a random access procedure would be different. Hence, two counters for number of power ramping and for number of transmissions may be defined separately. In case that only the counter of power ramping is defined , even if the maximum number of power ramping is limited, it is possible that UE which continue to switch Tx beam doesn’t reach the maximum number of power ramping. In such case, upper layer can’t know random access problem. On the other hand, in case that only the counter of total transmission is defined, UE power control of Msg.1 retransmission would be complex. In addition to these, the counter of beam switching can be considered. The counter of beam switching with a certain maximum value is one of methods to realize Proposal 2.
 In the above agreements, UE behaviour after reaching the maximum power is FFS. We consider two possible options regarding the UE behaviour for the case. In first option, UE behaviour is the same as before reaching the maximum power, i.e., the counter of power ramping remains unchanged. In second option, UE decrements the counter of power ramping by a certain value. The UE behaviour after reaching the maximum power would also have a trade-off between interference and random access delay, and it would also be related to UE power consumption.
3. Conclusion 

In this contribution, we discussed on remaining aspects related to power ramping/control. We made the following proposals. 

Proposal 1: Initial transmission power of PRACH preamble is based on path-loss and target received power.

· The path-loss is estimated by using DL reference signal such as SS block or CSI-RS associated with PRACH resource and/or preamble to be used
· The target received power is informed in system information by gNB.
Proposal 2: gNB can configure a maximum number of beam switching without power ramping for Msg.1 (re)transmission. 

· UE can conduct beam switching and power ramping at the same time once exceeding the limitation.

References
[1] 3GPP RAN1 #89, Chairman’s note, May 2017.
[2] 3GPP, R1-1709821, NTT DOCOMO, INC., Ericsson, Intel, Huawei, Samsung, “Updated work plan for NR initial access and mobility,” May 2017.
[image: image2.png]


