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Discussion/Decision
1
Introduction
The following agreements related to PRACH for NB-IoT have been made by RAN2 [1]:

· Only Contention based RACH is supported in NB-IoT. We may revisit this if contention free RACH is found needed for positioning.

· RAN2 assumes that PDCCH order is supported for DL data arrival (and the agreement above is applicable)

· Preambles (RACH resource) classification according to coverage levels in eMTC is reused in NB-IoT. UE selects a preamble group according to its coverage level. (this is not intended to prevent further fucntionality, e.g. having more resrouce pools for other purpose). 

Also, the following agreements made in RAN1 for NB-IoT PRACH [1]:
· eMTC search space scheme is reused for Msg3 retransmission and Msg4 transmission.

· 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

· Otherwise, the UE uses NB-PRACH power ramping 

In this contribution, we discuss on the PRACH remaining issues for NB-IoT.

2
Discussion
It has been agreed that an eNB may configure up to 3 coverage levels for NB-PRACH repetitions which may provide more efficient resource utilization to support various coverage levels in a cell as similar to that for eMTC. Based on the configuration of NB-PRACH coverage levels, a NB-IoT UE may determine one of the coverage level for NB-PRACH transmission based on its downlink measurement (e.g., RSRP).
Given that multiple repetition levels are used, it seems straightforward to support of CE level ramping when a UE fails to receive an associated RAR after maximum number of trials for the CE level.
Proposal-1: CE level ramping is supported with a CE-level specific maximum number of attempts.
The PDCCH order has been used to correct timing advance value so far, enabling eNB to initiate PRACH preamble transmission. For eMTC, the PDCCH order has been also used if the timing advance value is changed and/or a CE level is changed, thus indicating a starting CE level with the PDCCH order.

Since the coverage level can be changed over time for NB-IoT UEs as well, the starting CE level indication in the NB-PDCCH order for the purpose of CE level adaptation seems to be necessary for better link adaptation. The UE behaviour of the CE level ramping with contention based PRACH as in eMTC can be reused for NB-IoT.
Proposal-2: support a starting CE level indication in NB-PDCCH order. 
An eNB may trigger PDCCH order for CE level adaptation if the eNB detects a CE level change of an NB-IoT UE. However, in many cases, an eNB may not know if CE level is changed or not for a long period of time. Therefore, a UE may initiate PRACH transmission if CE level of the UE is changed to indicate the CE level change and to be configured with a correct CE level.
Proposal-3: a UE may start PRACH transmission if a CE level changed during RRC connected.
3
Conclusion
In this contribution, we discussed on PRACH for NB-IoT. From the discussions, we propose followings: 
Proposal-1: CE level ramping is supported with a CE-level specific maximum number of attempts.
Proposal-2: support a starting CE level indication in NB-PDCCH order. 
Proposal-3: a UE may start PRACH transmission if a CE level changed during RRC connected.
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