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1
Introduction

At WG2#62bis it was decided that the stage 2 agreement, that there should be support for two partitions of RACH signatures, should be provided in R8. Furthermore, it was agreed that the criteria for a UE to decide which partition to use should be a combination of message size and radio condition, the parameters of the radio condition remaining undefined. This Tdoc proposes that only pathloss is required and that the message size threshold can be fixed in the standard. A draft text proposal to TS36.331 is attached a draft CR to TS36.321 is in R2-084276.
2
Discussion

At stage 2 it was agreed that the RACH signatures that are assigned for contention access could be subdivided into two partitions. One partition would trigger provision of a capacity suitable for initial access, now agreed to be 80 bits in size, and a second partition would trigger provision of a larger capacity payload.  At WG2#62bis it was agreed that the partitioning of RACH signatures should be supported in R8 and that which partition a UE should use when making a contention RACH access should be based on the size of data available and the UEs radio condition. The parameters for testing the radio condition were not decided, the question of whether pathloss would be sufficient or whether additional parameters would need to be taken into account was left open. UE behaviour relating to the partitions is currently not specified.
2.1 Indicating the partition boundary
It is intended that a UE can select a RACH partition providing a larger msg3 capacity provided that it has a buffer content that exceeds that by the basic msg3 size and it fulfils specified radio conditions. Pathloss has been identified as a potential measure of radio condition, however, at WG2#62bis it was suggested that additional radio condition parameters, such as interference, may need to be taken into account.

It is proposed here that the single parameter, pathloss, should be a sufficient for the UE to estimate its radio condition. The use of interference in addition would add to system information load and could delay RACH access if the UE were required to update the interference levels before using RACH. The requirement is to ensure that the UE has sufficient power available to provide adequate signal to interference at the eNB using the MCE associated with the higher capacity msg3. The network will know the maximum UE power and can consequently set the pathloss threshold to a suitable value. The network can be conservative and add margins to allow for differential pathloss between downlink and uplink and noise level variation at the receiver. 
The pathloss range should be provided by RAN1 but it is suggested that 32 values (5 bits) with 2dB spacing could be suitable. The parameter could be optional default with the default value the smallest pathloss in the range. 
Proposal 1:
The sole radio condition parameter to be used when selecting between the two contention RACH signature partitions should be pathloss.
In addition to pathloss the UE must know the resource size associated with the msg3 partition. One solution would be to specify that this is always 80 bits a second would be to signal the value within system information. The second option would allow modification in later releases and cell specific values but incurs a signalling overhead. It is suggested that for this release it would be sufficient for the message size, used in the partition decision, to be fixed in the standard.
Proposal 2:
The message size associated with the choice between the two contention RACH signature partitions i.e. the message size associated with group A, should be specified in the standard rather than be indicated in system information.

Proposal 3:
The message size associated with group A is 80 bits.
2.2 UE behaviour description 
There are two issues that have to be addressed. Firstly, the way in which the UE identifies whether one or two signature partitions have been defined and what signatures are assigned to each partition. This is not yet specified. It is proposed that the way in which the UE calculates which signatures are associated with each of the partitions can be specified in the ASN1 IE  ‘GenericRandomAccessParams’ section of TS36.331. The pathloss threshold for selecting between the parameters must also be included in the ASN1 in TS36.331. A text proposal for TS36.331 is included in this document. Secondly, UE behaviour relating to when and how to select between the partitions should be included in TS 36.321. A draft CR to TS 36.321 is contained in R2-084276. The assumed UE behaviour is the following:
-
If there is no preamble group B, the UE always selects a signature from preamble group A.

-
If preamble group B is non-empty, the UE selects a preamble from group B if the size of the msg3 that it wishes to transmit is greater than the defined maximum size for msg3 for group A and its pathloss is less than the signalled pathloss threshold, otherwise the UE selects group A.
3
Conclusions

This Tdoc contains the following proposals relating to the partitioning of contention RACH signatures:
Proposal 1:
The sole radio condition parameter to be used when selecting between the two contention RACH signature partitions should be pathloss.
Proposal 2:
The message size associated with the choice between the two contention RACH signature partitions i.e. the message size associated with group A, should be specified in the standard rather than be indicated in system information.

Proposal 3:
The message size associated with group A should be 80 bits.

A draft text proposal for TS 36.331 is attached to this document and a draft CR for TS 36.321 is contained in R2-084276 and it is proposed that RAN2 should also discuss these to see if they can be accepted.

Draft Text Proposal to TS 36.331
–
GenericRandomAccessParams
The IE GenericRandomAccessParams is used to specify the generic random access parameters.

GenericRandomAccessParams information element
-- ASN1START

GenericRandomAccessParams ::=

SEQUENCE {


preambleInformation




SEQUENCE {



numberOfRA-Preambles



ENUMERATED (n4, n8, n12, n16 ,n20, n24, n28,















n32, n36, n40, n44, n48, n52, n56,















n60, n64)
DEFAULT n64,



sizeOfRA-PreamblesGroupA


ENUMERATED (n4, n8, n12, n16 ,n20, n24, n28,















n32, n36, n40, n44, n48, n52, n56,















n60, n64)
OPTIONAL


},


powerRampingParameters



SEQUENCE {



powerRampingStep




ENUMERATED (dB0, dB2, 















dB4, dB6),




-- DEFAULT FFS


preambleInitialReceivedTargetPower
ENUMERATED (dBm-120, dBm-118, dBm-116, dBm-114, dBm-112, 















dBm-110, dBm-108, dBm-106, dBm-104, dBm-102, 















dBm-100, dBm-98, dBm-96, dBm-94, 















dBm-92, dBm-90)
DEFAULT dB-104


},


ra-SupervisionInformation


SEQUENCE {



preambleTransMax




ENUMERATED (n1, n2, n3, n4, n5, n6, n7,
n8, n10, 














spare7, spare6, spare5, spare4, spare3, 















spare2, spare1),


-- DEFAULT FFS


ra-ResponseWindowSize



ENUMERATED (sf2, sf3, sf4, sf5, sf6, sf7, 















sf8, sf10),




-- DEFAULT FFS


mac-ContentionResolutionTimer

ENUMERATED (sf8, sf16, sf24, sf32, sf40, sf48,















sf56, sf64)




-- DEFAULT FFS


},


maxHARQ-Msg3Tx





INTEGER (1..8)

 





-- DEFAULT FFS

partitionPLThreshold



INTEGER (0)


DEFAULT 0

 -- range, default FFS
}

-- ASN1STOP

	GenericRandomAccessParams field descriptions

	numberOfRA-Preambles

Number of non-dedicated random access preambles [36.321]. Value is an integer. Default value is 64. Value n4 corresponds to 4, n8 corresponds to 8 and so on.

	sizeOfRA-PreamblesGroupA

Size of the random access preambles group A [36.321]. Value is an integer. If the parameter is not signalled, the value is equal to numberOfRA-Preambles. Value n4 corresponds to 4, n8 corresponds to 8 and so on.
The preambles in Group A [36.321] have index numbers 1 to sizeOfRA-PreamblesGroupA.

If the parameter sizeOfRA-PreamblesGroupA is equal to the parameter numberOfRA-Preambles then preamble Group B [36.321] is empty.

If preamble Group B is non-empty then the preambles in Group B have index numbers from sizeOfRA-Preambles + 1 to numberOfRA-Preambles.

	powerRampingStep

Parameter: POWER_RAMP_STEP [36.321]. Value in dB. Default value is [FFS]. Value dB0 corresponds to 0 dB, dB2 corresponds to 2 dB and so on.

	preambleInitialReceivedTargetPower

Parameter: PREAMBLE_INITIAL_RECEIVED_TARGET_POWER [36.321]. Value in dBm. Default value is -104 dBm . Value dBm-120 corresponds to -120 dBm, dBm-118 corresponds to -118 dBM and so on.

	preambleTransMax

Parameter: PREAMBLE_TRANS_MAX [36.321]. Value is an integer. Default value is [FFS]. Value n1 corresponds to 1, n2 corresponds to 2 and so on.

	ra-ResponseWindowSize

Duration of the RA response window [RA_WINDOW_BEGIN — RA_WINDOW_END] [36.321]. Value in subframes. Default value is [FFS]. Value sf2 corresponds to 2 subframes, sf3 corresponds to 3 subframes and so on.

	mac-ContentionResolutionTimer

Parameter: Contention Resolution Timer [36.321]. Value in subframes. Default value is [FFS]. Value sf8 corresponds to 8 subframes, sf16 corresponds to 16 subframes and so on.

	maxHARQ-Msg3Tx

Parameter: max-HARQ-Msg3-Tx [36.321], used for contention based random access. Value is an integer. Default value is [FFS].

	partitionPLThreshold
Parameter PARTITION_PATHLOSS_THRESHOLD. Value range and step size is [FFS]. Default value is [FFS].


