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1
Introduction
In [1] it was pointed out that with 1.4MHz system bandwidth, the PRACH occupies all 6 RBs and the ACK/NACK cannot be transmitted simultaneously from the same sub-frame in order to maintain the uplink orthogonality. There were two solutions proposed:
· Change the PRACH numerology 
· Increase the number of RBs
In R1 #50-bis, this issue was discussed and the following was observed:
· PRACH for 1.4 MHz
· Solution (e.g. changed numerology, ACK/NAK avoidance) to be decided at next meeting, based on inputs.
In this document, we outline our view on the PRACH transmission in 1.4MHz system.
2
PRACH transmission in 1.4MHz system
In R1 #50-bis, we also made the following conclusion on the PRACH slot configurations:
· PRACH slot configuration for FDD indicated with 4 bits as in the table below:
	RA slot 
configuration
	RA period

(sub-frames)
	RA sub-frames

	0
	20
	1

	1
	20
	4

	2
	20
	7

	3
	10
	1

	4
	10
	4

	5
	10
	7

	6
	5
	1

	7
	5
	2

	8
	5
	3

	9
	10
	1, 4, 7

	10
	10
	2, 5, 8

	11
	10
	3, 6, 9

	12
	2
	0

	13
	2
	1

	14
	1
	0

	15
	20
	9


With the allowed PRACH slot configurations, the simultaneous transmission of PRACH and ACK/NACK can be avoided by:

· Set the PRACH slot configuration so that the there is no UL ACK/NACK transmission in those sub-frames

In other words, the collision of PRACH and ACK/NACK only happens when the system has DL transmissions which require UL acknowledgement every sub-frame. By setting the PRACH and ACK/NACK transmissions in different sub-frames, at most 5% DL throughput loss is expected. 
Furthermore, there exist some DL transmissions which do not require uplink ACK/NACK signalling (e.g., primary broadcast channel (PBCH), dynamic broadcast channel (DBCH) and paging channel (PCH)), and with these channels taken into account, the DL throughput loss due to this constraint is even less.

Proposal

· No change in the current PRACH numerology in 1.4MHz system
Note that the UL scheduler is not precluded from using the PRACH PHY resources to schedule data. The PUCCH is not scheduled, however, if ACK/NAK had to be transmitted in a PRACH subframe, ACK transmission on PUCCH could be allowed to collide with the PRACH PHY resources which may or may not be used depending on whether there is an access attempt on that subframe.
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