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Discussion and Decision
1
Introduction
In RAN1#84, it was agreed that –

· The following numbers of NB-PRACH repetitions are provided in the specifications:  

· {1, 2, 4, 8, 16, 32, 64, 128}

· eNB can configure up to 3 numbers of NB-PRACH repetitions from the above set

· 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

· The UL grant for the initial transmission of Msg3 is included in the RAR.

· The same NB-PDCCH search space is applied to NB-PDCCH for RAR, Msg3 retransmission and Msg4.

· DCI in NB-PDCCH indicates the number of repetitions of NB-IoT RAR / Retransmission of Msg3/Msg4

· Note that joint indication of number of repetitions with other DCI contents is not precluded
· The specifications support the possibility for the UE to indicate whether it supports multi-tone Msg3 by NB-PRACH resource selection

· A NB-PRACH resource is defined at least by at least time-frequency resource, and possibly (FFS) one of more of:

· NB-PRACH sequence

· NB-PRACH hopping pattern

· Each NB-PRACH resource also has a repetition level configured 

· For at least one number of repetitions of NB-PRACH, multi-tone Msg3 transmission is not allowed by the specifications

In this contribution, we consider remaining issues for random access procedure.
2
Random access procedure
Several issues remains to be specified for NB-IoT random access procedure, including the number of attempts, power ramping, and multi-tone Msg3 capability indication. In general, NB-IoT random access procedure should follow the same procedure as in eMTC/LTE in order to reduce specification effort and ensure good reuse. Therefore, wherever appropriate, it is proposed to adopt eMTC procedure.
During eMTC random access procedure, multiple attempts are allowed for each PRACH repetition level. In addition, the number of attempts is configurable per repetition level. If UE does not receive a RAR after the allowed number of attempts, it moves to the next higher repetition level. RAN2 has agreed that the MAC will reattempt at a higher coverage level if it does not receive RAR after the allowed number of attempts of a certain level. Thus, it is not necessary to agree to this again in RAN1. Note that the eNB can configure up to 3 numbers of NB-PRACH repetitions from the possible set. 
In RAN1#84, it was agreed that multi-tone Msg3 is supported. Multi-tone transmission may be used to reduce access latency especially for exception reporting. As a result, the UE may indicate whether it supports multi-tone Msg3 by NB-PRACH resource selection. A NB-PRACH resource is defined at least by at least time-frequency resource, and possibly one of more of- NB-PRACH sequence, and NB-PRACH hopping pattern. It is proposed that preamble partitioning is used this purpose, i.e. separate preamble group may be reserved for the UEs which are capable of multi-tone transmission. An example of this parameter is described in [1]. In this case, the field is optional and comprised of 2 bits. The values are {1/6, 1/3, 1/2, 2/3} which indicates the fraction of the total number of preambles that can be reserved for indication of multi-tone Msg3 capability. For instance, if 12 preambles are configured for a NB-PRACH resource set and the parameter is set to 1/3, the first 4 preambles will be reserved for UEs that are capable of multi-tone Msg3 transmission. With such indication, the eNB could prepare different UL grant allocation in RAR message for Msg3 accordingly. Note that it is not mandatory for UEs that are capable of multi-tone Msg3 transmission to select from this group. This is up to UE implementation and may be based e.g. on UE power preference.
Proposal 1: Separate (optional) preamble group is allocated for the UEs which are capable of multi-tone Msg3 transmission.
In RAN1#84, it was agreed that multi-tone Msg3 transmission is not allowed by the specification for at least one number of repetitions. The following numbers of NB-PRACH repetitions are provided in the specifications: {1, 2, 4, 8, 16, 32, 64, 128}. It was shown that NB-PRACH repetitions of at least 32 would be needed at 164dB MCL. However, this is without any eNB implementation margin. Therefore, it is proposed that multi-tone Msg3 transmission is not allowed for 64 and 128 repetitions.
Proposal 2: Multi-tone Msg3 transmission is not supported for 64 and 128 NB-PRACH repetitions.
Currently, preamble power control for eMTC is given as follow –

-
set PREAMBLE_RECEIVED_TARGET_POWER to preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep;

The preamble transmission power PPRACH is determined as
PPRACH = min{PCMAX, PREAMBLE_RECEIVED_TARGET_POWER + PL} dBm

The range for the initial received target power is -120dBm to -90dBm, and power ramping step sizes are {0,2,4,6} dB. The formula and range are also appropriate for NB-IoT. Therefore, it is proposed to reuse the LTE PRACH power ramping formula.
Proposal 3: Reuse LTE PRACH power ramping formula for NB-IoT. That is, the target power is set to preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep.
3
Conclusion
In this contribution, we consider the remaining issues for random access procedure and make the following proposals –

Proposal 1: Separate (optional) preamble group is allocated for the UEs which are capable of multi-tone Msg3 transmission.
Proposal 2: Multi-tone Msg3 transmission is not supported for 64 and 128 NB-PRACH repetitions.
Proposal 3: Reuse LTE PRACH power ramping formula for NB-IoT. That is, the target power is set to preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep.
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