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Introduction

Two hopping periods have been proposed, 10ms [1] and 40ms [2] [3]. The 10ms hopping period has been proposed in order to simplify PRACH access in the target cell at HO. Indeed the SFN of the target cell is not needed to acquire the phase of the 10ms PRACH frequency hopping pattern. Although it has a merit to configure PRACH in a way that SFN is not required in the target cell at HO, except for PRACH of 20ms periodicities, there are some impacts that affect performances of other PRACH usage (e.g. initial access) as shown in this contribution. 

Discussion

16 PRACH slot configurations have been agreed also as the use of frequency hoping. In the last meeting two PRACH frequency regions next (inside the UE TX bandwidth) to PUCCH have been defined and agreed that PRACH hops between this two frequency regions.

	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


In case of 10ms hopping period there will be no frequency hopping for 7 out of 16 PRACH slot configurations which have periodicities of 10ms (with one RA sub frame) and 20ms ( configurations 0-5 and 15). Simulation results with 3Km/h UE speed and cell size of 780m show the performance degradation at 10-3 of 2 dB for 10ms PRACH period and 1.3 dB for 20ms PRACH period as illustrated in Figure1 and Figure2 below.
[image: image1.emf]Probability of miss detection, RACH period = 10ms
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Figure 1: Frequency hopping gain with RACH periodicities of 10ms
[image: image2.emf]Probability of miss detection, RACH period = 20ms
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Figure 2: Frequency hopping gain with RACH periodicities of 20ms

For PRACH slot configurations in case of periodicities of 1ms, 2ms, 5ms and 10ms (with more than one RA sub frames), frequency hopping is possible. However for configuration with 2ms and 10ms period there will be no hopping between random access sub frames at frames boundary as shown in figures below. Thus frequency diversity gain will be reduced and latency of random access procedure will be increased.
 
[image: image3]
Figure 3.  Example of PRACH hopping - Slot configuration 9

[image: image4]
Figure 4.  Example of PRACH hopping - slot configuration 13

Finally only configuration with periodicities of 1ms and 5ms, i.e. 4 configurations out of 16 will fully exploit the benefit of frequency diversity gain ( configurations 6-8 and 14 ). 
Conclusion

In this contribution, PRACH hopping pattern period of 10ms is discussed. Although it makes HO simpler for all PRACH slot configurations except for configurations with periodicities of 20ms there are performance degradation that impact not only PRACH at HO but also PRACH for other events (e.g. initial access) Therefore in case that the agreement on PRACH frequency hopping is reconfirmed the frequency hopping pattern period of 40ms should be considered. 
Shortest HO interruption time is still possible even with 40ms FH hopping period. Methods for acquiring the necessary information at HO without reading P-BCH (knowledge of the SFN is not required) have been proposed in the last RAN1#50 meeting. These methods, the phase modulation on S-SCH and the extension of RS periodicity, are evaluated and compared in [4]
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