3GPP TSG-RAN WG1 #90	                            	                                     R1-1712278
Prague, Czech Republic, 21 – 25 August, 2017

Source:	Mitsubishi Electric
Title:	On PRACH Msg.1 transmission
Agenda Item:	6.1.1.4.3 Remaining details on power ramping and power control during RA procedure
Document for: 	Discussion and Decision
Introduction
In the RAN1 NR AH#2 meeting, the discussion on the power for PRACH Msg.1 retransmission was done and the following UE behavior was agreed [1]. 
Agreements:
· The UE calculates the PRACH transmit power for the retransmission at least based on the most recent estimate pathloss and power ramping
· The pathloss is measured at least on the SS block associated with the PRACH resources/preamble subset
· UE behavior when reaching the maximum power
· If the recalculated power is still at or above the Pc,max
· The UE can transmit at maximum power even if it changes its TX beam

However, there is a concern about interference caused by the UE behavior after reaching the maximum power [2]. Therefore, we propose a small addition to the UE behavior in this contribution. Also, we consider the way to count the number of PRACH Msg.1 transmissions.

Discussion
UE behaviour after reaching the maximum power
 There is a concern about interference caused by the UE behavior after reaching the maximum power. Especially, if the UE begins PRACH Msg.1 transmission with relatively higher power, the transmission might give much interference to other gNBs and the situation continues until reaching the maximum number of transmissions. Such situation should be avoided. Therefore, we propose to set a limit to the number of transmissions with the maximum power.
Proposal 1:
· After reaching the maximum power of PRACH Msg.1 transmission, the number of transmissions with the maximum power is limited to N*M
· N is configuration parameter
· M corresponds to the number of different Tx beam directions a given UE can generate if the UE beam correspondence is not available, 1 otherwise
· If the RAR reception is considered not successful and the number of transmissions with the maximum power reaches the number N*M+1, a Random Access problem is indicated to upper layers

 If the total number of transmissions reaches the maximum number of transmissions before reaching N*M, a Random Access problem is indicated to upper layers in the UE.

How to count PRACH Msg.1 transmission
 There are two alternatives on how to count the number of PRACH Msg.1 transmissions when we consider the case of no beam correspondence between UE Tx and Rx. The figure 1 shows these alternatives. In the alternative 1 (figure 1(a)), the counter is incremented only when UE Tx beam direction is kept the same between adjacent PRACH transmissions in the UE. The counter is not incremented when UE Tx beam switching occurs between adjacent PRACH transmissions. In this case, the transmission counter can be the same as the power ramping counter. In the alternative 2 (figure 1(b)), the counter is always incremented regardless of UE Tx beam switching occurrence. In the table 1, the pros and cons of two alternatives are shown.
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Figure 1(a): How to count the number of PRACH Msg.1 transmissions (alternative 1)
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Figure 1(b): How to count the number of PRACH Msg.1 transmissions (alternative 2)


Table 1: Comparison of alternatives on how to count
	
	Pros
	Cons

	Alternative 1:
Increment only in Msg.1 transmission with no UE Tx beam switching
	· The counter can be the same as the power ramping counter 
· The number of Txs among UE Tx beam directions can be the same
· The number of Txs in one UE Tx beam direction can be the same even if the number of UE Tx beam directions is different among UEs
	· It is slower to reach the maximum Tx number

	Alternative 2:
Increment in every Msg.1 transmission
	· It is faster to reach the maximum Tx number
	· Different counter from the power ramping counter is needed
· The number of Txs among UE Tx beam directions can be different
· The number of Txs in one UE Tx beam direction becomes different if the number of UE Tx beam directions is different among UEs
· The Tx power of the UE which executes Tx beam switching prior to power ramping may not reach the maximum power when the maximum number of Tx is configured as a small value



 We prefer alternative 1 because of fairness for transmission opportunity among UE Tx beam directions and also among UEs. Further, alternative 1 has a merit that the transmission counter can be the same as the power ramping counter.

Proposal 2:
· The counter for the number of PRACH Msg.1 transmissions is incremented only when the same UE Tx beam is kept between adjacent RACH transmissions in the UE

Conclusion
In this contribution, we discussed the UE behavior after reaching the maximum power of PRACH Msg.1 transmission and proposed to set a limit to the transmission. Also, we propose a way to count the number of PRACH Msg.1 transmissions. These issues should be concluded for Rel-15.
Proposal 1:
· [bookmark: _GoBack]After reaching the maximum power of PRACH Msg.1 transmission, the number of transmissions with the maximum power is limited to N*M
· N is configuration parameter
· M corresponds to the number of different Tx beam directions a given UE can generate if the UE beam correspondence is not available, 1 otherwise
· If the RAR reception is considered not successful and the number of transmissions with the maximum power reaches the number N*M+1, a Random Access problem is indicated to upper layers

Proposal 2:
· The counter for the number of PRACH Msg.1 transmissions is incremented only when the same UE Tx beam is kept between adjacent RACH transmissions in the UE
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