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1 Introduction

RAN1 informed RAN4 about decision with regards to a new PRACH cyclic shift restriction set [1]. This contribution discusses requirement development and simulation assumptions for new PRACH given the context of the Performance enhancements for high speed scenario, Work Item [2].
2 Discussion

2.1 
RAN1 design decision
The new PRACH cyclic shift restriction set is described in [1] with the technical details in [3].
RAN1 discussed the possible new restricted sets of cyclic shifts and reached the following agreements:

Agreements:
· Set 3 in R1-1609349 is selected as the new restricted set of cyclic shifts for PRACH in the new Rel-14 high speed scenario.

· Two sets of PRACH resources are configured for a cell that supports the new Rel-14 high speed scenario:

· One set optimized for new Rel-14 high speed scenario and signaled to Rel-14 UEs.  RAN1 recommends that this set is configured by the following new RRC parameters:

· highSpeedFlag-r14

· zeroCorrelationZoneConfig-r14

· rootSequenceIndex-r14

· The other set signaled to Rel-8 – Rel-13 UEs.

Details of the above mentioned RRC parameters are captured in the attached spreadsheet.

2.2 
Current set of requirements for high speed train and PRACH
The current specification has requirements for “PRACH False alarm probability” in 8.4.1 and “PRACH detection requirements in 8.4.2”. The false alarm probability is stated as 0.1% and the PRACH detection requirements are repeated below.
Table 8.4.2.1-1 PRACH missed detection requirements for Normal Mode

	Number of TX antennas
	Number of RX antennas
	Propagation conditions and

correlation matrix (Annex B)
	Frequency offset
	SNR [dB]

	
	
	
	
	Burst format 0 
	Burst format 1
	Burst format 2
	Burst format 3
	Burst format 4

	1
	2
	AWGN
	0
	-14.2
	-14.2
	-16.4
	-16.5
	-7.2

	
	
	ETU 70 Low*
	270 Hz
	-8.0
	-7.8
	-10.0
	-10.1
	-0.1

	
	4
	AWGN
	0
	-16.9
	-16.7
	-19.0
	-18.8
	-9.8

	
	
	ETU 70 Low*
	270 Hz
	-12.1
	-11.7
	-14.1
	-13.9
	-5.1

	
	8
	AWGN
	0
	-19.8 
	-19.4 
	-21.5 
	-21.3 
	-11.8 

	
	
	ETU 70 Low*
	270 Hz
	-16.3 
	-15.9 
	-17.8 
	-17.5 
	-8.6 

	Note*: Not applicable for Local Area BS and Home BS.


The requirements in Table 8.4.2.1-2 shall not be applied to Local Area BS and Home BS.

Table 8.4.2.1-2 PRACH missed detection requirements for High speed Mode

	Number of TX antennas
	Number of RX antennas
	Propagation conditions and

correlation matrix (Annex B)
	Frequency offset
	SNR [dB]

	
	
	
	
	Burst format 0
	Burst format 1
	Burst format 2
	Burst format 3

	1
	2
	AWGN
	0
	-14.1
	-14.2
	-16.3
	-16.6

	
	
	ETU 70 Low
	270 Hz
	-7.4
	-7.3
	-9.3
	-9.5

	
	
	AWGN
	625 Hz
	-12.4
	-12.3
	-14.4
	-14.4

	
	
	AWGN
	1340 Hz
	-13.4
	-13.5
	-15.5
	-15.7

	
	4
	AWGN
	0
	-16.9
	-16.6
	-18.9
	-18.8

	
	
	ETU 70 Low
	270 Hz
	-11.8
	-11.4
	-13.7
	-13.7

	
	
	AWGN
	625 Hz
	-14.9
	-14.6
	-16.8
	-16.8

	
	
	AWGN
	1340 Hz
	-15.9
	-15.5
	-17.8
	-17.8

	
	8
	AWGN
	0
	-19.3
	-19.1
	-20.9
	-21.0

	
	
	ETU 70 Low
	270 Hz
	-15.6
	-15.1
	-17.0
	-17.0

	
	
	AWGN
	625 Hz
	-17.7
	-17.4
	-19.3
	-19.4

	
	
	AWGN
	1340 Hz
	-18.7
	-18.4
	-20.5
	-20.5


2.2 
New set of and PRACH requirements for performance enhancements for high speed scenario 

The proposed new restricted set of cyclic shifts cover -2500 to +2500 Hz of Doppler shift. It is proposed to extend the set of requirements to cover this range, whilst keeping the old requirement points for the lower Doppler.  
Proposal 1: Develop new PRACH requirements for new PRACH cyclic shift restriction set.
Proposal 2: Keep current structure and define PRACH False alarm probability requirement and   PRACH missed detection requirements for new PRACH cyclic shift restriction set.
One alternative could be to span the new range with one requirement at 2500 Hz offset and one intermediate point in between the old and the new maximum offset.
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and

correlation matrix (Annex B)
	Frequency offset

	
	
	
	

	1
	2
	AWGN
	0

	
	
	ETU 70 Low
	270 Hz

	
	
	AWGN
	625 Hz

	
	
	AWGN
	1340 Hz

	
	
	AWGN
	1920 Hz

	
	
	AWGN
	2500 Hz

	
	4
	AWGN
	0

	
	
	ETU 70 Low
	270 Hz

	
	
	AWGN
	625 Hz

	
	
	AWGN
	1340 Hz

	
	
	AWGN
	1920 Hz

	
	
	AWGN
	2500 Hz

	
	8
	AWGN
	0

	
	
	ETU 70 Low
	270 Hz

	
	
	AWGN
	625 Hz

	
	
	AWGN
	1340 Hz

	
	
	AWGN
	1920 Hz

	
	
	AWGN
	2500 Hz


Table 1: Proposed requirements new PRACH cyclic shift restriction set.
3 Conclusion


The proposed new restricted set of cyclic shifts cover -2500 to +2500 Hz of Doppler shift. It is proposed to extend the set of requirements to cover this range, whilst keeping the old requirement points for the lower Doppler.  

Proposal 1: Develop new PRACH requirements for new PRACH cyclic shift restriction set.

Proposal 2: Keep current structure and define PRACH False alarm probability requirement and   PRACH missed detection requirements for new PRACH cyclic shift restricted set.
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