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1. Introduction

One of remaining issues on RA procedure is the grouping of RA preamble. RAN2 already many discussed about the additional 1 bit information on RA preamble. In currently TS36.321[1] section 5.1.2, RA preamble selection is described as bellows;

-------------------------------------------------------------------------------------------------------------------------------

-
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.
-------------------------------------------------------------------------------------------------------------------------------

The RA preamble selection is required at contention based RA procedure. As above described, the candidate criterion for RA preamble grouping is the needed resource size or the radio condition between UE and eNB.
2. Discussion
Both schemes, the size of transmitting UL message and the radio condition, are reasonable as a criterion for RA preamble grouping, because the eNB does not have any information about UE. And RAN2 had discussed whether the size of transmitting message or the radio condition.
If the RA preamble selection is depending on the size of the transmitting UL message, eNB can schedule efficiently in terms of management on UL resources. RAN2 also agreed on that eNB should not provide a grant smaller that 80 bits in the RA response when an uplink transmission is required, e.g., for contention resolution. So eNB can allocate with two categories, e.g. 80~[X]bits and more than [X]bits. RA preamble group selection by UL message size may be useful in a cell with targeting high speed UE or low interference relatively.

On the other hand, if the RA preamble selection is depending on the radio condition estimated by UE,  eNB can improve the reliability of RA procedure through suitable MCS level or adjustment of UL transmit power. The RA preamble selected by radio condition can be efficient for macro cell with high interference and high mobility support.

E-UTRA system considers the various cell configuration and deployment scenarios. So, a configurable scheme is better if the scheme should not be increased the complexity of E-UTRA system. Just 1 bit information in MAC parameter is enough to support the configurable group selection for RA preamble. The 1 bit information indicates that RA preamble group for a cell is configured by the size of the message to be transmitted on the UL or the radio condition.
3. Conclusion

This document propose that eNB can configure the RA preamble group depending on the size of transmitting message or the radio condition as a cell specific parameter. And, the grouping information is broadcasted on system information
4. References
[1] RP-082902, “36.321 CR 0002 rev1”, MAC Rapporteurs
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5.1.2
Random Access Resource selection

The Random Access Resource procedure shall be performed as follows:

-
If the Random Access Preamble and PRACH resource 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 radio conditions, the group information is broadcasted by system information, 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;

-
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).
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