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[bookmark: _Ref409106980]Introduction
At RAN1#84bis the following is agreed regarding NPDCCH ordered PRACH in NB-IoT [1],
“
· PDCCH order
· NB-PDCCH order is carried in format N1
· 1 bit field indicates NB-PDCCH order
· The starting number of NPRACH repetitions is included  (2 bits)
· The remaining bits in DCI format N1 are set to ‘1’.
“. 
Since both UE-triggered and NPDCCH ordered RRACH use the same PRACH resources, these can be subject to unpredictable interference. Therefore, similar to legacy LTE and eMTC, it makes sense to be able to indicate some specific resources for the NPDCCH ordered PRACH.  
In this contribution, we briefly discuss the problems and the potential solutions and benefits of indicate some specific resources for the NPDCCH ordered PRACH.  
Problem of the current NPDCCH ordered PRACH
Based on the current understanding of the RAN1 agreement, upon receiving an NPDCCH order, the UE chooses an arbitrary tone in any arbitrary PRACH occasion corresponding to the indicated starting number of NPRACH repetitions to send the NPDCCH ordered PRACH. 
After NPDCCH orders a PRACH, if a UE randomly selects the PRACH resource, it only harms the network, as it increases the collision probability with the regular UE-triggered PRACH. Moreover, with the current agreement, it is not clear the use case of the NPDCCH ordered PRACH. One use case of NPDCCH ordered PRACH is to assist the UL timing estimation at the eNB, which can help to obtain adequate UL timing estimation with very limited UL data. 
However, with the current agreement, the eNB would have no information about when and where to expect the NPDCCH ordered PRACH. The eNB would not know such information until it receives the Msg3 sent by the UE. This is not very beneficial from a system point of view. 
Observation 1: The current agreed NPDCCH ordered PRACH brings in more problems than benefits to the network, as there is no adequate information at the eNB to for the network to benefit from the NPDCCH ordered PRACH.
Benefits of proper using NPDCCH ordered PRACH and proposed solution 
If the NPDCCH ordered PRACH are used the properly, several benefits can be expected of the NB-IoT systems. For example, 
· The NPDCCH ordered PRACH can help obtaining adequate UL timing estimation with very limited UL data. This would help improving the UL performance, and facilitates ToA estimation.  
· More predictable behavior of the NPDCCH ordered PRACH, can give benefits in suppressing UL interference enabling better detection and estimation. Even if the NPDCCH ordered PRACH may collide with a UE-triggered PRACH, we can still utilize the NPDCCH-triggered PRACH to support UL timing estimation, and look for the selected tone and PRACH occasion when estimating UL timing for the particular UE in mind.
· The detection probably increases when the NPDCCH ordered PRACH can use a known tone in the PRACH occasions. This is because, a UE ramps up its power for the subsequent PRACH attempt after the first one fails. 
· The likelihood that a UE-triggered PRACH selects the same tone and power as a NPDCCH ordered PRACH in all the PRACH occasions is very small, and therefore through NPDCCH ordered PRACH, we can power ramp a specific UE to better mitigate its UL interference caused by colliding with a UE-triggered PRACH. 
· As RAN2 agreed that positioning in NB-IoT Rel-13 should only be done in a way that does not affect the UE complexity, the NPDCCH ordered PRACH can offer a better UL timing estimation for E-CID based positioning solutions. This would complement the current E-CID based positioning solution and help to improving the positioning accuracy in the current NB-IoT framework without introducing additional positioning features. The better UL timing can support E-CID positioning in terms of eNB Tx-Rx time difference.  

In order for the network to benefit from the NPDCCH ordered PRACH, we propose a solution that gives better predictability of the NPDCCH ordered PRACH behavior at the eNB. Notice that the starting number of NPRACH repetitions has already been included in DCI format N1.
[bookmark: _GoBack]In order to do so, it is proposed that to introduce tone index in DCI format N1 for the NPDCCH ordered PRACH that simply indicates which tone a UE should use for the NPDCCH ordered PRACH. The solution is still contention-based, as a UE-triggered PRACH still selects randomly from all the NPRACH subcarriers. However, when a collision happens, the UE-triggered PRACH will randomly choose a tone in the next PRACH occasion, but the NPDCCH ordered PRACH still uses the same tone in the next PRACH occasion. With the power ramping procedure, the likelihood that two UE collide in all subsequent PRACH occasions is very small. 
In this solution, a 6 bits tone index is needed in DCI format N1 and there will be no RRC impact. 
Proposal 1: In order to benefit from the NPDCCH ordered PRACH, it is proposed to introduce tone index in DCI format N1 for the NPDCCH ordered PRACH, and a field of 6 bits in DCI format N1 should be used to indicate the tone index. 
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