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1. Introduction

In last RAN2#63 meeting, the validity restriction of dedicated preambles was discussed and some agreements are reached [1]. It was agreed that UE can use only 1 PRACH or all PRACHs in a radio frame. Additionally, in order to allow for combined latency and capacity improvement for both FDD and TDD, UE can use every even or odd PRACH in a radio frame. However, whether more code-points are needed for TDD can be further considered.
Based on these agreements, we give a further discussion on validity pattern for dedicated preamble in this contribution.
2. Discussion
For larger bandwidth, 4bits PRACH sub-frame/frequency index are specified as below:

· FDD: only 1st, only 2nd, only 3rd, only 4th, only 5th, only 6th, only 7th, only 8th, only 9th, only 10th, or all PRACH in radio frame can be used.

· TDD: only 1st, only 2nd, only 3rd, only 4th, only 5th, only 6th, or all PRACH in radio frame can be used.
According to current PRACH configurations (defined in Tabel 1), only PRACH configuration #14 has more than 5 PRACHs in a radio frame. We think PRACH configuration #14 is for rare case, it is unnecessary to use 5 code-points (i.e. only 6th, only 7th, only 8th, only 9th, only 10th) for such a rare case. We prefer to use these code-points to allow for further improvement of combined latency and capacity.
Table 1: FDD PRACH resource configuration
	PRACH configuration
	System frame number
	Subframe number
	Preamble Format

	0
	Even
	1
	0, 1, 2, 3

	1
	Even
	4
	0, 1, 2, 3

	2
	Even
	7
	0, 1, 2, 3

	3
	Any
	1
	0, 1, 2, 3

	4
	Any
	4
	0, 1, 2, 3

	5
	Any
	7
	0, 1, 2, 3

	6
	Any
	1, 6
	0, 1, 2, 3

	7
	Any
	2 ,7
	0, 1, 2, 3

	8
	Any
	3, 8
	0, 1, 2, 3

	9
	Any
	1, 4, 7
	0, 1, 2, 3

	10
	Any
	2, 5, 8
	0, 1, 2, 3

	11
	Any
	3, 6, 9
	0, 1, 2, 3

	12
	Any
	0, 2, 4, 6, 8
	0, 1, 2

	13
	Any
	1, 3, 5, 7, 9
	0, 1, 2

	14
	Any
	0, 1, 2, 3, 4, 5, 6, 7, 8, 9
	0

	15
	Even
	9
	0, 1, 2, 3


We propose to modify the validity pattern for dedicated preamble in FDD system as below:
Table 2: validity pattern for dedicated preambles in FDD system

	pattern index
	usable PRACH

	
	current patterns
	propositional patterns

	0
	all
	all

	1
	only 1st 
	1st, 6th 

	2
	only 2nd 
	2nd, 7th 

	3
	only 3rd 
	3rd, 8th 

	4
	only 4th 
	4th, 9th 

	5
	only 5th 
	5th, 10th 

	6
	only 6th 
	every even PRACH opportunity in the time domain

	7
	only 7th 
	every odd PRACH opportunity in the time domain 

	8
	only 8th 
	MOD (PRACH index,3) = 0

	9
	only 9th 
	MOD (PRACH index,3) = 1

	10
	only 10th 
	MOD (PRACH index,3) = 2

	11
	every even PRACH opportunity in the time domain
	Reserved

	12
	every odd PRACH opportunity in the time domain 
	Reserved

	13
	Reserved
	Reserved

	14
	Reserved
	Reserved

	15
	Reserved
	Reserved


In above table, propositional pattern #1-5 has impact only on PRACH configuration #14. For these patterns, PRACHs in PRACH configuration #14 are divided into 5 groups. UE can use one group, which improves combined latency and capacity.
For further improvement of combined latency and capacity, we can divide all PRACHs into 3 groups, and UE can use one of these groups. We have no strong opinion to suggest these patterns, but since there are still many code-points are reserved, maybe we can consider adding such 3-group patterns. These patterns can also be added in TDD system.
For TDD, the PRACH configurations are summarized based on table 3:

Table 3: TDD PRACH resource configuration
	Density Per 10ms
	frequency resource Index
	number of PRACH in a frequency
	Density Per 10ms
	frequency resource Index
	number of PRACH in a frequency

	
	
	
	
	
	

	
	
	
	
	
	

	1
	0
	1
	4
	0
	4

	2
	0
	2
	
	0
	3

	
	0
	1
	
	1
	1

	
	1
	1
	
	0
	2

	3
	0
	3
	
	1
	2

	
	0
	2
	
	0
	1

	
	1
	1
	
	1
	1

	
	0
	1
	
	2
	1

	
	1
	1
	
	3
	1

	
	2
	1
	6
	0
	6

	5
	0
	5
	2.1. 
	0
	5

	
	0
	4
	
	1
	1

	
	1
	1
	
	0
	4

	
	0
	3
	
	1
	2

	
	1
	2
	
	0
	3

	
	0
	2
	
	1
	3

	
	1
	2
	
	0
	2

	
	2
	1
	
	1
	2

	
	0
	1
	
	2
	2

	
	1
	1
	
	0
	1

	
	2
	1
	
	1
	1

	
	3
	1
	
	2
	1

	
	4
	1
	
	3
	1

	
	　
	　
	
	4
	1

	
	　
	　
	
	5
	1


For TDD, the patterns of every even/odd PRACHs in a radio frame can’t work well, since it is possible some or all even/odd PRACHs are located in the same sub-frame. In order to allow for combined latency and capacity improvement for TDD, we propose to add patterns to allow UE can use all PRACHs in the same frequency. The proposed validity pattern for dedicated preamble in TDD system is as below.
Table 4: validity pattern for dedicated preambles
	pattern
 index
	usable PRACH

	
	current patterns
	propositional patterns

	0
	all
	all

	1
	only 1st 
	only 1st 

	2
	only 2nd 
	only 2nd 

	3
	only 3rd 
	only 3rd 

	4
	only 4th 
	only 4th 

	5
	only 5th 
	only 5th 

	6
	only 6th 
	only 6th 

	7
	every even PRACH opportunity
 in the time domain
	PRACH in 1st frequency

	8
	every odd PRACH opportunity
 in the time domain 
	PRACH in 2nd frequency

	9
	Reserved
	PRACH in 3rd frequency

	10
	Reserved
	MOD (PRACH index,3) = 0 (FFS)

	11
	Reserved
	MOD (PRACH index,3) = 1 (FFS)

	12
	Reserved
	MOD (PRACH index,3) = 2 (FFS)

	13
	Reserved
	Reserved

	14
	Reserved
	Reserved

	15
	Reserved
	Reserved


3. Conclusion
In this document we discussed the validity pattern for dedicated preamble. For further improvement of combined latency and capacity, we proposed to specify validity pattern for dedicated preamble in FDD and TDD system as table 1 and 2.
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