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Introduction

PRACH slot timing has been agreed and specified in [1] , while PRACH frequency location mapping has not been discussed in details. This contribution discusses and proposes different frequency mapping options.
1. Background

Frequency preambles hopping has been considered in RAN1#50 and RAN1#51, at this time it was agreed on: 

· only one frequency hopping pattern common to all cells 
· two PRACH regions next to PUCCH
With two possible frequency location there was a need for configurability, therefore to control frequency domain location the parameter k_RA configured by higher layers has been specified in [1]. Further discussion on the gain of frequency hopping in RAN1#51bis led to the agreement on no hopping of PRACH preambles. With no hopping either fixed or configurable (cell-specific) PRACH frequency location can be specified. The options that inline with above RACH agreements are discussed in the next section.
2. PRACH Frequency mapping options

Option 1: Fixed (PRACH region next to PUCCH)
The frequency location common to all cell is assumed to be allocated next to bottom PUCCH region in order to avoid as much as possible PUSCH segmentation. However the number of resources assigned to PUCCH can varies dynamically per sub frame basis. Therefore in order to determine the PRACH frequency allocation, the UE should know the maximum bandwidth allocated to PUCCH transmission within the cell that can be assigned.
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Figure 2:  PRACH location next to PUCCH with even number of resources.
Option 2: Configurable (cell specific) frequency location 

The PRACH time slot configuration has been designed to minimize the number of RA slots occurring in the same sub-frame among three cells within the same eNB. In case that the same frequency location is assumed among the eNB cells the collision of PRACH preambles occurs in the 20MHz system bandwidth as observed in Figure 1 below.
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Figure 1: PRACH time slots configurations (frame structure type 1)
In case of cell specific frequency location, collision can be avoided. However additional signaling information would be needed to know where the frequency is allocated next to up or bottom PUCCH bandwidth. Two frequency location among 3 cells would be enough to avoid preamble collision for PRACH slot configuration 12 to 14. In this case parameter k_RA can be configured by higher layers to map the PRACH within frequency next to on of two PUCCH regions. To avoid collision for PRACH slot configuration 15 (20 MHz high load) additional 3rd frequency location would be needed.
Conclusion

In this contribution we list different options in line with current PRACH agreements in order to clarify specification details on PRACH frequency location upon the decision on no hopping of PRACH preambles. These alternatives for PRACH frequency location are:
- Fixed common frequency location to all cells: position next to the bottom of maximum PUCCH bandwidth
- Configurable cell specific location: bottom or up (or both in case of TDD) PRACH regions next to max. PUCCH band
References

[1] 3GPP TS 36.211 V8.2.0








































































































































































































































































































































































Max. PUCCH_size























�




















bandwidth





t








1ms





PUCCH





PUSCH





PRACH






























































3GPP


