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1 Introduction

In this contribution, we discuss the valid PRACH resource for dedicated preamble.
2 Discussion
2.1 Current situation
In current stage 2 specification 36.300, the non-contention based random access procedure is used for intra-LTE handover as well as DL data arrival. In section 10.1.5.2 of [1], non-contention based random access procedure is depicted in 3 steps:
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Figure 10.1.5.2-1: Non-contention based Random Access Procedure
In step 0, eNB assigns a dedicated preamble to UE, which may valid in multiply PRACH resources. If UE failed in precending PRACH resource, it will try in the following PRACH resource. For handover case, the valid time of this dedicated preamble is decided by validity time (if signalled in HO command) or else by T_handover. For DL data arrival case, the valid time of this dedicated preamble is MAX_PREAMBLE _TRANSMISSION_TIME. According to current version of 36.331, only preamble index is present in DedicatedRandomAccessParams IE, which means those PRACH resources are consecutively in time.
DedicatedRandomAccessParams ::=

SEQUENCE {


ra-PreambleIndex




INTEGER (1..64),


ra-PreambleExpiration



INTEGER (0)




OPTIONAL
-- need, range FFS
}

2.2 eNB and UE processing time
In LS R2-081420, RAN1 has agreed the eNB processing time and UE processing time in RA procedure:
b) How much delay should be considered between successful random access preamble transmission subframe (i.e. PRACH slot) and first subframe of random access response window?
For FDD, a typically delay – measured from the end of the last subframe at least partly occupied by the received random access preamble to the beginning of the first subframe of random access response window – is typically 4 ms. For example, a UE transmitting a RACH preamble in subframe 1 could receive a response in subframe 6-8.
To allow for some flexibility to decrease the random access response time with future implementations, it is recommended to set the beginning of the response window to a value smaller than the typical 4 ms processing time, e.g., the window can start 2 ms after the transmission of the preamble.
Case 2) UE receives PDCCH to indicate message 2 by using RA-RNTI but message 2 does not contain preamble ID which UE used in the random access response window. It was agreed the UE minimum processing delay is 4ms for this case for FDD. RAN1 continues the discussion for TDD.
For example, if Delay_enb=4ms, Delay_ue=4ms, Msg2_window_size=2ms, then the minium preamble retransmission time interval is 10ms.
For FDD, RAN1 has agreed that all PRACH resource configurations are as follows:
	PRACH configuration
	Frame number
	Subframe number

	0
	Even
	1

	1
	Even
	4

	2
	Even
	7

	3
	Any
	1

	4
	Any
	4

	5
	Any
	7

	6
	Any
	1, 6

	7
	Any
	2 ,7

	8
	Any
	3, 8

	9
	Any
	1, 4, 7

	10
	Any
	2, 5, 8

	11
	Any
	3, 6, 9

	12
	Any
	0, 2, 4, 6, 8

	13
	Any
	1, 3, 5, 7, 9

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

	15
	Even
	9


Obviously, in many PRACH resource configurations, there are more than 1 PRACH resources per radio frame. Then if consecutive PRACH resources are allocated to dedicated preamble for one UE, then many of them will be wasted because of processing time constraint. This can be depicted in the following figure:
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To avoid this kind of waste, we propose to allocate inconsecutive PRACH resource for dedicated preamble. For example, in configuration#6, the same dedicated preamble index can be simulationly allocated to UE1 and UE2; however for UE1 they are only valid in subframe #1 and for UE2 they are only valid in subframe #6, see following figure:
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Proposal 1: allow allocate inconsecutive PRACH resource for dedicated preamble.
Note that the above scheme is also valid in TDD.
To support the above proposal, we need to add subframe level information in dedicated preamble allocating signaling, the candidates of which are:

1) Subframe index of the 1st valid PRACH resource

Proposal 2: add subframe index of the 1st valid PRACH resource to Handover command and PDCCH format for dedicated preamble allocation, which are optional present.
2) Interval between valid PRACH resource

a) handover case
There is some constraint of this solution. For example, if the interval between valid PRACH resource is larger than 10ms (15ms), for the 1st preamble transmission, UE may have to read SFN of target cell, which is not align with RAN2 agreement, so here we propose to use the default 10ms of this parameter in HO command.

Proposal 3: For handover case, if inconsecutive PRACH resource is used, interval between valid PRACH resources is 10ms, and this parameter should not exist in Handover command.
b) DL data arrival case

Since UE always knows the SFN of serving cell, the above constraint is not exist. So we think interval between valid PRACH resources can be any value.

Proposal 4: For DL data arrival case, if inconsecutive PRACH resource is used, interval between valid PRACH resources can be any value, and this parameter should exist in PDCCH format.
3 Conclusion

In this contribution, we discuss the valid PRACH resource for dedicated preamble. We propose:

Proposal 1: allow allocate inconsecutive PRACH resource for dedicated preamble.
Proposal 2: add subframe index of the 1st valid PRACH resource to Handover command and PDCCH format for dedicated preamble allocation, which are optional present.
Proposal 3: For handover case, if inconsecutive PRACH resource is used, interval between valid PRACH resources is 10ms, and this parameter should not exist in Handover command.
Proposal 4: For DL data arrival case, if inconsecutive PRACH resource is used, interval between valid PRACH resources can be any value, and this parameter should exist in PDCCH format.
The corresponding TP is given in chap 5 in the following.
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5 Text Proposal to 36.331 v810
********************* begin *************************
-- ASN1START

DedicatedRandomAccessParams ::=

SEQUENCE {


ra-PreambleIndex




INTEGER (1..64), 
ra-FirstPrachLocation



INTEGER (0..9) OPTIONAL,



-- subframe index

ra-PreambleExpiration



INTEGER (0)




OPTIONAL
-- need, range FFS
}

-- ASN1STOP

********************* end *************************
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