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1 Introduction
In [1], it is expressed that the possible options of the carrier aggregation configuration from a carrier serving RACH perspective. Note that the carrier serving RACH means the carrier providing the PRACH resources (please see details in [1].
The output of [1] may result in the option which is to possibly have multiple uplink carriers in carrier aggregation configuration. In this option, some modification would be needed in the random access procedure of LTE. Then, this document discusses this issue.

2 RACH preamble retransmission

In LTE, when a Msg2 reception or a contention resolution is not successful, the Random Access Preamble is retransmitted. The PRACH resource to be used for retransmitting the preamble is selected in the closest the sub-frame with physical layer timing requirements. The uplink carrier including the selected PRACH resources becomes the same as the one on which the preamble was initially transmitted because there is only one uplink carrier in LTE.

In LTE-A, if multiple carriers serving RACH are configured, those carriers provides the PRACH resources a certain UE can use respectively.
In case of a dedicated preamble, regardless of whether the multiple carriers serving RACH are configured, the carrier for the retransmission should be the same as the carrier used for the initial transmission in order to increase the usage of the dedicated preamble.

Proposal 1: In case of the dedicated preamble, the carrier for RACH preamble retransmission should be the same as the carrier used for the initial transmission.

In case of a contention preamble, if the above LTE PRACH selection rule is applied, the carrier including the selected PRACH resource could be different than the carrier where the initial preamble was transmitted. In this case, using the different carrier for RACH preamble retransmissions can obtain the frequency diversity gain and help in distributing a RACH load.

Proposal 2: In case of the contention preamble, the carrier for RACH preamble retransmissions should not be limited by the carrier where the initial transmission or the previous retransmission was made.
3 Contention Resolution

In LTE, for contention resolution, the eNB after receiving the Msg3 sends the same UE Id as the one in Msg3 back to the UE. Especially, in UL data arrival case, the UE Id is indicated via the PDCCH indicating an uplink grant. When designing the contention resolution rule for LTE, we found that the contention can not be 100% resolved because there is a possibility that the received PDCCH is not related to the Random Access procedure but related to the other HARQ operations.

In LTE-A with carrier aggregation, one dedicated and independent HARQ entity per carrier exists. Then, it means several HARQ entities may work simultaneously. But it would also mean that the above ambiguity problem occurs more frequently.

We think that LTE-A needs to keep a RACH failure probability reasonable, which is comparable to LTE. Hence, for LTE-A, we would prefer that the contention resolution is done via the limited carrier(s). Details on the limitations are FFS.

Proposal 3: The contention is resolved via the limited carrier(s). Details on the limitations are FFS.

4 Conclusions

Proposal 1: In case of the dedicated preamble, the carrier for RACH preamble retransmission should be the same as the carrier used for the initial transmission.

Proposal 2: In case of the contention preamble, the carrier for RACH preamble retransmissions should not be limited by the carrier where the initial transmission or the previous retransmission was made.

Proposal 3: The contention is resolved via the limited carrier(s). Details on the limitations are FFS.
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