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1 Introduction
In RAN1#84, power ramping for NPRACH is agreed: 

Agreements:
· Power ramping:

· If more than one repetition level is configured in the cell, then the UE transmits NB-PRACH with max power except for the lowest repetition level

· Otherwise, the UE uses NB-PRACH power ramping 

In RAN1 #84b, NPRACH resource was agreed to partition into one or two group for single/multi-tone Msg 3 transmission. 
Agreement:
· NPRACH configuration

· Up to 3 NPRACH resource configurations can be configured in a cell

· The fraction of the total number of subcarriers that are reserved for single-tone transmission of MSG3 cannot be zero in at least one of the resources with the number of NB-PRACH repetitions other than (32, 64, and 128)

· If a UE selects the resource reserved for single tone MSG3, MSG3 is allocated with a single tone

· 2 bits indicate the starting subcarrier index of the range reserved for indication of UE support for multi-tone Msg3 transmission by {0, 1/3, 2/3, 1}xN_sc^NPRACH

· The other subcarriers in the NPRACH resource configuration are the range for single-tone transmission of MSG3

· UE select randomly from within its range of subcarriers

· This implies that if all PRACH resources have no range reserved for the indication of UE support for multi-tone MSG3, the UE must use the NPRACH resources reserved for single tone transmission of MSG3

· NOTE: This is not an indication of UE capability which is indicated in MSG3

· NPRACH ramping

· It isRAN1 understanding that the following power ramping equation can be reused for NB-PRACH but one item (– 10*log10(numRepetitionPerPreambleAttempt)   to adjust  repetition’s effect need to be added

· Set PREAMBLE_RECEIVED_TARGET_POWER to preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep – 10*log10(numRepetitionPerPreambleAttempt) 

· DELTA_PREAMBLE is set to 0

This paper clarifies power ramping for NPRACH when there is no resource in coverage level 0 for single/multi-tone Msg 3 transmission. 
2 Discussion
Power ramping is supported to overcome near-far problem for NPRACH for NB-IoT UE in normal coverage. For extended/extreme coverage, it was agreed to use max transmission power for NPRACH because even with max transmission power, repetition is still needed to overcome path loss.  
In RAN 1 #84 meeting, it is agreed that NPRACH resources for each coverage level can be partitioned into one or two groups for single/multi-tone MSG 3 transmission. However, there is no guarantee that the NPRACH resource in coverage level 0 can be used for both single/multi-tone MSG 3 transmission. For example as Figure 1, there is no resource for multi-tone MSG 3 transmission, so UE can only support single tone MSG 3 in good coverage can only use NPRACH resource in coverage level 1 with max transmission power. However, it will impact on the performance of other UEs in this coverage level.  
In order to fix this issue, power ramping can be used in the lowest coverage level with available resource for multi/single MSG 3 transmission.  That is, referring Figure 1, UE is capable of multi-tone MSG 3 transmission transmit NPRACH on NPRACH resource of coverage level 1 with power ramping.  

Proposal:  UE uses power ramping in the lowest coverage level with available resource for its capability of MSG 3 transmission. Send RAN 2 an LS for the clarification.  
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Figure 1 example of NPRACH configuration for single/multi-tone Msg 3 transmission 
3 Conclusion

In this paper, we discussed an issue for NPRACH power ramping issue when the lowest NPRACH repetition level for single/multi-tone MSG 3 transmission is not coverage level 0.  
Proposal:  UE uses power ramping in the lowest coverage level with available resource for its capability of MSG 3 transmission. Send RAN 2 an LS for the clarification.  
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