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1
Discussion
Currently, the following PRACH configurations are defined in TS 36.211.

Table 1 – Table 5.7.1-2 from TS 36.211
	PRACH configuration
	System 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


The 16 PRACH configurations in the table above allows for a flexible PRACH design. Specifically, the number of PRACH sub-frames per radio frame can be set low so as to allocate more resources for UL-SCH when the expected PRACH load is low, whereas the number of PRACH sub-frames per radio frame can be increased for higher expected PRACH loads.

On the other hand, the current working assumption is that the eNB only signals the RA preamble ID to UEs when assigning dedicated RA preambles in FDD, i.e. no time resource can be indicated. This means that even if the number of PRACH sub-frames per radio frame is increased, the resource for dedicated RA preambles does not increase. Considering from a delay perspective that one PRACH occasion per radio frame would be sufficient on a per UE basis, not being able to indicate the time resource for dedicated RA preambles is rather inefficient in terms of dedicated RA preamble capacity for PRACH configurations 6-14 in the table above.

Therefore, it is proposed to also indicate the time resource when assigning dedicated RA preambles. This has also been suggested in a LS from RAN WG1 [1]. The actual proposal is indicated in the table below:

Table 2 – Proposal for indicating time resource for dedicated RA preambles
	PRACH configuration
	System frame number
	Subframe number
	Required signalling to indicate time

resource for dedicated RA preambles

	0
	Even
	1
	None (subfr# 1)

	1
	Even
	4
	None (subfr# 4)

	2
	Even
	7
	None (subfr# 7)

	3
	Any
	1
	None (subfr# 1)

	4
	Any
	4
	None (subfr# 4)

	5
	Any
	7
	None (subfr# 7)

	6
	Any
	1, 6
	Only subfr# 1 or 6

	7
	Any
	2 ,7
	Only subfr# 2 or 7

	8
	Any
	3, 8
	Only subfr# 3 or 8

	9
	Any
	1, 4, 7
	Only subfr# 1, 4 or 7

	10
	Any
	2, 5, 8
	Only subfr# 2, 5 or 8

	11
	Any
	3, 6, 9
	Only subfr# 3, 6 or 9)

	12
	Any
	0, 2, 4, 6, 8
	Only subfr# 0, 2, 4, 6 or 8)

	13
	Any
	1, 3, 5, 7, 9
	Only subfr# 1, 3, 5, 7 or 9)

	14
	Any
	0, 1, 2, 3, 4,
5, 6, 7, 8, 9
	Only subfr# 0, 1, 2, 3, 4, 5, 6, 7, 8 or 9)

	15
	Even
	9
	None (subfr# 9)


With the proposal in the table above, resource for dedicated RA preambles can be increased for PRACH configurations 6-14. For example, when PRACH configuration 6 is configured in the cell, the eNB can indicate to an UE to use either only subframe number 1 or subframe number 6 when assigning a dedicated RA preamble ID, effectively doubling the dedicated RA preamble resource.
3
Proposal
It is proposed to indicate the subframe number to be used for dedicated RA preamble transmissions to an UE when assigning a dedicated RA preamble ID, so as to increase the dedicated RA preamble resource for PRACH configurations with 2 or more PRACH subframes per radio frame. The actual proposal is provided in Table 2 above.

It is also proposed to send a LS to RAN WG1 to communicate that such subframe number indication will be required within the PDCCH to request dedicated RA preamble transmission.

Relevant CR to TS 36.321 and relevant text proposal to TS 36.331 are attached.

Reference
[1] R2-080590 “Reply to RAN2 LS on signaling for DL data arrival”, RAN WG1
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5.1
Random Access procedure

5.1.1
Random Access Procedure initialization

The Random Access procedure described in this subclause is initiated by a PDCCH order or by the MAC sublayer itself. The PDCCH order or RRC optionally indicate a Random Access Preamble and PRACH resource.
Before the procedure can be initiated, the following information is assumed to be available:

-
the available set of PRACH resources for the transmission of the Random Access Preamble and their corresponding RA-RNTIs.

-
the groups of Random Access Preambles and the set of available Random Access Preambles in each group.

-
the thresholds required for selecting one of the two groups of Random Access Preambles.

-
the parameters required to derive the TTI window described in subclause 5.1.4.

-
the power-ramping factor POWER_RAMP_STEP.

-
the parameter PREAMBLE_TRANS_MAX [integer > 0].

-
the initial preamble power PREAMBLE_ INITIAL_RECEIVED_TARGET_POWER.

-
the parameter Maximum number of Message3 HARQ transmissions. 

[Note that the above parameters may be updated from higher layers before each Random Access procedure is initiated.]

The Random Access procedure shall be performed as follows:

-
Flush the [Message3] buffer;

-
set the PREAMBLE_TRANSMISSION_COUNTER to 1;

-
set the backoff parameter value in the UE to 0 ms;

-
proceed to the selection of the Random Access Resource (see subclause 5.1.2).

NOTE:
There is only one Random Access procedure ongoing at any point in time. If the UE receives a request for a new Random Access procedure while another is already ongoing, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure. 

5.1.2
Random Access Resource selection

The Random Access Resource procedure shall be performed as follows:

-
If the Random Access Preamble and PRACH subframe (FDD) or PRACH frequency resource (TDD) have been explicitly signalled and the Random Access Preamble expiration time, if configured, has not expired:

-
the UE can directly proceed to the transmission of the Random Access Preamble (see subclause 5.1.3).

-
else the Random Access Preamble shall be selected by the UE as follows:

-
If the uplink message containing the C-RNTI MAC control element or the uplink message including the CCCH SDU has not yet been transmitted, the UE shall:

-
depending on the size of the message to be transmitted on the UL or the requested resource blocks [FFS] [the selection also depends on radio conditions], select one of the two groups of Random Access Preambles configured by RRC.

-
else, if the uplink message containing the C-RNTI MAC control element or the uplink message including the CCCH SDU is being retransmitted, the UE shall:

-
select the same group of Random Access Preambles as was used for the preamble transmission attempt corresponding to the first transmission of the uplink message containing the C-RNTI MAC control element or the uplink message including the CCCH SDU.

-
randomly select a Random Access Preamble within the selected group. The random function shall be such that each of the allowed selections can be chosen with equal probability;

-
select the earliest accessible PRACH subframe;

-
if more than one PRACH resources are available in the same subframe (TDD), randomly select one. The random function shall be such that each of the allowed selections can be chosen with equal probability;

-
proceed to the transmission of the Random Access Preamble (see subclause 5.1.3).

5.1.3
Random Access Preamble transmission

The random-access procedure shall be performed as follows:

-
If PREAMBLE_TRANSMISSION_COUNTER = PREAMBLE_TRANS_MAX + 1:

-
indicate a Random Access problem to upper layers.

[-
set the parameter PREAMBLE_RECEIVED_TARGET_POWER to PREAMBLE_INITIAL_RECEIVED_TARGET_POWER + (PREAMBLE_TRANSMISSION_COUNTER-1) * POWER_RAMP_STEP;]

-
determine the next available Random Access occasion;

-
instruct the physical layer to transmit a preamble using the selected PRACH subframe, PRACH resource, corresponding RA-RNTI, preamble index and PREAMBLE_RECEIVED_TARGET_POWER.
Text proposal to TS 36.331 (relative to R2-08xxxxx)
6.3.2
Radio resource control information elements

–
AntennaInformation

The IE AntennaInformation is used to specify the antenna configuration to be applied by the UE.

AntennaInformation information elements
-- ASN1START

AntennaInformationCommon ::=

SEQUENCE {


antennaPortsCount




ENUMERATED {an1, an2, an4}

}

AntennaInformationDedicated ::=
SEQUENCE {


transmissionMode




ENUMERATED {












tm1, tm2, tm3, tm4, tm5, tm6, 












tm7, spare2, spare1},





-- need FFS 

codebookSubsetRestriction


CHOICE {



n2TxAntenna






BIT STRING (SIZE (6)),



n4TxAntenna






BIT STRING (SIZE (1)),





-- size FFS



...


}

}

-- ASN1STOP

	AntennaInformation field descriptions

	antennaPortsCount

Parameter represents the number of cell specific antenna ports where an1 corresponds to 1, an2 to 2 antenna ports etc. see TS 36.211, 6.2.1. A UE in IDLE mode acquires the information about the number of transmit antenna ports according to TS 36.212, 5.3.1.1.

	transmissionMode

Points to one of Transmission modes defined in TS 36.213, 7.1 where tm1 refers to transmission mode 1, tm2 to transmission mode 2 etc.

	codebookSubsetRestriction

Reference FFS [TS 36.211; FFS] For 2 antennas 6 bit bitmap is used. For 4 antennas bitmap is FFS


–
CQI-Reporting
The IE CQI-Reporting is used to specify the CQI reporting configuration.

CQI-Reporting information elements
-- ASN1START

CQI-Reporting ::=



SEQUENCE {


cqi-FormatIndicatorAperiodic

ENUMERATED {ffs},



-- size, encoding FFS

nomPDSCH-RS-EPRE-Offset



INTEGER (0)


OPTIONAL,
   -- value range FFS

cqi-ReportingPeriodic



CQI-ReportingPeriodic
OPTIONAL
-- size, encoding FFS
}

CQI-ReportingPeriodic ::=


SEQUENCE {


pucch-Resource





SEQUENCE {},





-- size, encoding FFS

reportingConfigInfo




SEQUENCE {



periodicity






ENUMERATED {ffs},



-- size, encoding FFS


subFrameOffset





ENUMERATED {ffs},



-- size, encoding FFS


cqi-FormatIndicatorPeriodic


ENUMERATED {ffs}



-- size, encoding FFS

}

OPTIONAL,
















-- Need OC


nomPDSCH-RS-EPRE-Offset



INTEGER (0)




OPTIONAL


-- Need OC

}

-- ASN1STOP

	CQI-Reporting field descriptions

	pucch-Resource

PUCCH resource (frequency and cyclic shift) to use for CQI reporting [RAN1 specification; FFS]

	periodicity

Parameter: Periodicity (NP) [RAN1 specification; FFS]

	subFrameOffset

Parameter: Subframe offset (NOFFSET) [RAN1 specification; FFS]

	cqi-FormatIndicatorPeriodic

Parameter: CQI format indicator(s) for periodic reporting [RAN1 specification; FFS]

	cqi-FormatIndicatorAperiodic 

Parameter: CQI format indicator for aperiodic reporting [RAN1 specification; FFS]

	nomPDSCH-RS-EPRE-Offset

Parameter: Nominal PDSCH-to-RS-EPRE-offset [RAN1 specification; FFS].


–
RACH-ConfigDedicated

The IE RACH-ConfigDedicated is used to specify the dedicated random access parameters.

RACH-ConfigDedicated information element
-- ASN1START

RACH-ConfigDedicated ::=

SEQUENCE {


ra-PreambleIndex




INTEGER (1..64),


ra-ResourceIndex




INTEGER (0..5)


OPTIONAL,

ra-SubframeNumber




INTEGER (0..9)


OPTIONAL

}

-- ASN1STOP

	RACH-ConfigDedicated field descriptions

	ra-PreambleIndex

Explicitly signalled Random Access Preamble in [36.321].

	ra-ResourceIndex

Explicitly signalled PRACH resource in [36.321]. Frequency resource index in [36.211]. Only applicable to TDD

	ra-SubframeIndex

Explicitly signalled PRACH subframe in [36.321]. Subframe number in [36.211]. Only applicable to FDD




































































