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1. Introduction

RAN1#50bis Shanghai meeting briefly discussed how to handle physical RACH in 1.4MHz system bandwidth (6RBs) but failed in reaching a conclusion. And the decision-making has been carried over to this Jeju meeting.
The already proposed approaches to the handle of PRACH in 1.4MHz-BW systems included [1][2][3]:

· Change PRACH numerology (i.e. reduce the number of RB and Nzc)
· Increase the number of RB in the system bandwidth, from 6 RB to 7 or 8 RBs

· Relate PRACH position to DL sub-frames which transmit channels requiring no UL ACK/NACK transmission 
· Delay ACK/NACK transmission to the next sub-frame
· Allow PRACH and PUCCH to overlap
This document shows our views and preferences on this issue.
2. Discussion
Any LTE UE has to have a capability of receiving DL L1/L2 control channel intended to the UE regardless of the system bandwidth. And an LTE UE is supposed to be able to access to a LTE cell no mater what system bandwidth the cell has. If 1.4MHz-BW cells and other-system-BW cells support different PRACH numerologies, an LTE UE has to internally generate different PRACH preamble structures, depending on the system bandwidth. Although the specification is already having multiple preamble structures for large cells, we don’t want to add a new preamble structure, which further increases UE hardware and testing complexity. From a UE-vendor point of view, we are reluctant to support the change of PRACH numerology for 1.4 MHz system bandwidth.

Our preference is to place PRACH slots in UL sub-frames whose counterpart DL sub-frames convey channels (such as PBCH) not requiring UL ACK/NACK transmission. And if 1.4MHz cells serve MBMS (most likely text-based message service), additional PRACH slots may be placed when the counterpart DL sub-frame convey MBMS data. This may be feasible at a low signalling cost as during UE categories discussion at Shanghai meeting it was confirmed that all UE should be aware of MBSFN sub-frame allocation in the serving cell.  One may argue that when consecutive DL sub-frames transmit MBMS data, then the counterpart consecutive UL sub-frames all would become RACH sub-frames. As this seems wasteful use of UL resource, we may use, for PRACH, e.g. only the first one of consecutive UL sub-frames whose counterpart DL sub-frames transmit MBMS traffic.

Regarding the overlap of 6RB PRACH and PUCCH, this could be supportable from an easy implementation point of view. 

Other remaining issue about PRACH in 1.4MHz system bandwidth is how to deal with collision of UL re-transmitted data and PRACH slots though this document doesn’t address this issue.
3. Conclusion
In this document, our views on the handle of PRACH in 1.4MHz system bandwidth were briefly shown.

Our first preference is to relate the PRACH positions to DL sub-frames which convey channels (including MBMS sub-frames if 1.4MHz cells serve MBMS) NOT requiring UL ACK/NACK transmission. The second preference would be to allow PRACH and PUCCH to overlap in the same UL sub-frame. A solution based on the both first and second preferences could be applied in the same 1.4MHz system.
Our reluctance is to change PRACH numerology.
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