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1. Introduction 
Neighbouring cells’ PRACH configuration index was reflected in the TR36.902 since it would be used for the eNB to know whether the same frequency resource gets reused in neighbouring cells or not.

In this document, we would like to see more details on the feasibility to achieve that purpose. 
2. Discussion
PRACH configuration index indicates: 

· Random access preamble format
· Position of PRACH resources in the T(Time)-domain (FDD) or in the T & F(Frequency)-domain (TDD)

The original purpose to introduce PRACH configuration index was for an eNB to know whether the same frequency resource gets reused in neighboring cells or not. If the same frequency resource is reused, the code sequences for the RACH attempts should be different. Thus, we will not discuss on the aspect of the random access preamble format and we will focus on the aspect of PRACH position in the F-domain. 

To inform the UE of the configured PRACH position in the T-domain and F-domain, the following parameters are broadcasted as the system information: 
· prach-ConfigIndex

· Position of PRACH resources in the T-domain (FDD) and in the T-domain and F-domain (TDD)

· prach-FreqOffset

· Position of PRACH resource in the F-domain (FDD and TDD)

Figure_1 illustrates how PRACH resources will be located in the T-domain and F-domain for FDD. Note Table_1 below is applied as prach-ConfigIndex for FDD. 
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Figure_1: PRACH resource position in the Time domain and Frequency domain
	PRACH Configuration
Index
	Preamble
Format
	System frame number
	Subframe number
	PRACH Configuration
Index
	Preamble
Format
	System frame number
	Subframe number

	0
	0
	Even
	1
	32
	2
	Even
	1

	1
	0
	Even
	4
	33
	2
	Even
	4

	2
	0
	Even
	7
	34
	2
	Even
	7

	3
	0
	Any
	1
	35
	2
	Any
	1

	4
	0
	Any
	4
	36
	2
	Any
	4

	5
	0
	Any
	7
	37
	2
	Any
	7

	6
	0
	Any
	1, 6
	38
	2
	Any
	1, 6

	7
	0
	Any
	2 ,7
	39
	2
	Any
	2 ,7

	8
	0
	Any
	3, 8
	40
	2
	Any
	3, 8

	9
	0
	Any
	1, 4, 7
	41
	2
	Any
	1, 4, 7

	10
	0
	Any
	2, 5, 8
	42
	2
	Any
	2, 5, 8

	11
	0
	Any
	3, 6, 9
	43
	2
	Any
	3, 6, 9

	12
	0
	Any
	0, 2, 4, 6, 8
	44
	2
	Any
	0, 2, 4, 6, 8

	13
	0
	Any
	1, 3, 5, 7, 9
	45
	2
	Any
	1, 3, 5, 7, 9

	14
	0
	Any
	0, 1, 2, 3, 4, 5, 6, 7, 8, 9
	46
	N/A
	N/A
	N/A

	15
	0
	Even
	9
	47
	2
	Even
	9

	16
	1
	Even
	1
	48
	3
	Even
	1

	17
	1
	Even
	4
	49
	3
	Even
	4

	18
	1
	Even
	7
	50
	3
	Even
	7

	19
	1
	Any
	1
	51
	3
	Any
	1

	20
	1
	Any
	4
	52
	3
	Any
	4

	21
	1
	Any
	7
	53
	3
	Any
	7

	22
	1
	Any
	1, 6
	54
	3
	Any
	1, 6

	23
	1
	Any
	2 ,7
	55
	3
	Any
	2 ,7

	24
	1
	Any
	3, 8
	56
	3
	Any
	3, 8

	25
	1
	Any
	1, 4, 7
	57
	3
	Any
	1, 4, 7

	26
	1
	Any
	2, 5, 8
	58
	3
	Any
	2, 5, 8

	27
	1
	Any
	3, 6, 9
	59
	3
	Any
	3, 6, 9

	28
	1
	Any
	0, 2, 4, 6, 8
	60
	N/A
	N/A
	N/A

	29
	1
	Any
	1, 3, 5, 7, 9
	61
	N/A
	N/A
	N/A

	30
	N/A
	N/A
	N/A
	62
	N/A
	N/A
	N/A

	31
	1
	Even
	9
	63
	3
	Even
	9


Table_1: Frame structure type 1 random access configuration for preamble format 0-3
As seen in the Figure_1, we should note: 
Consideration_1: For FDD, prach-FreqOffset (not prach-ConfigIndex) is used to inform PRACH resource position in the F-domain.
However, for TDD, there is somewhat different. For FDD, there is only one PRACH resource in the F-domain in a subframe. Meanwhile, for TDD, upto 6 PRACH resources in the F-domain can be allocated in a subframe and prach-ConfigIndex will indicate the number of PRACH resources in the F-domain in a subframe. Thus, for TDD, both prach-ConfigIndex and prach-FreqOffset are needed to know PRACHs position in the F-domain. 

Consideration_2: For TDD, both prach-ConfigIndex and prach-FreqOffset are used to inform PRACHs’ resource position in the F-domain. 
Based on the consideration_1 and consideration_2 above, we would like to propose: 
Proposal_1: For FDD, prach-FreqOffset should be signaled over X2. For TDD, both prach-ConfigIndex and prach-FreqOffset should be signaled over X2. 
3. Conclusion
In this contribution, we see more details on how to map PRACH resources in the F-domain. Based on that, we would like to propose: 

· For FDD, prach-FreqOffset would be used for an eNB to know whether the same frequency resource gets reused in the neighboring cells or not
· For TDD, both prach-ConfigIndex and prach-FreqOffset would be used for that purpose
If agreeable, we also would like to reflect the attached text proposal into 36.902. 

4. Reference
[1] TR36.902v1.2.0
E-UTRAN Self-configuring and self-optimizing network use cases and solutions
5. Annex: TP for 36.902
4.7.4.1.2 
Input Data

Potential input parameters are (details FFS):

RACH Configuration

Plausible input information for the automatic function may be estimates of access probability, access delay probability, and the PUSCH load.
RACH Transmission Power Control Parameters

Relevant input information for the automatic function may include the access probability and/or access delay probability estimates, and uplink inter-cell interference. Further, since the uplink interference may change on a fast cycle it is beneficial for the automatic RACH optimization function to be responsive and act immediately to changes in interference.

RACH Backoff Parameter

Suitable input information for the automatic function may include the access probability and momentary RACH load.

RACH Preamble Split

Each cell can measure the incoming handover rate. Further, at handover the target cell also sets the "handover failure timer T304", which determines for how long dedicated pre-ambles are locked and this has an impact on the number of dedicated preambles needed.

Prach-ConfigIndex, prach-FreqOffset, and Root Sequence Index

These indexes are used to choose the code sequences for the RACH attempts. These may be useful in avoiding RACH collisions when the same frequency resource gets reused in neighbouring cells, and for calculating the interference caused in the RACH area in an eNB. For FDD, prach-FreqOffset would be used for an eNB to know whether the same frequency resource gets reused in the neighbouring cells or not. For TDD, both prach-ConfigIndex and prach-FreqOffset would be used for that purpose. For the purpose of calculating interference, this may be also done using dedicated preambles as there is no need of reserving additional root sequences for this purpose.

An eNB may need to exchange information over the X2 interface with its neighbors for the purpose of RACH optimisation. An eNB may also need to communicate with the O&M in order to perform RACH optimization. 


































