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1 Introduction
Depending on the number of CCs to be aggregated, we think it should be possible more than one UL CC containing PRACH resources can be applied to the UE. 
With several UL CCs containing PRACH resources, this document discusses some issues on how RACH works.
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 with carrier aggregation, more than one UL CC containing PRACH resources can be applied to the UE. If the above PRACH selection rule for the preamble retransmission for LTE is similarly applied, the uplink carrier including the selected PRACH resource for retransmitting the preamble could be different from the one on which the initial preamble was transmitted. 
If the different UL CC containing PRACH resource is selected, different RACH parameters, e.g. preambleInitialReceivedTargetPower, powerRampingStep and DELTA_PRAMBLE, could be applied to the preamble retransmissions assuming that the RACH configurations of all UL CCs wouldn’t be always the same.. 

However, we think that with inherited PREAMBLE_TRANSMISSION_COUNTER, there is no significant problem to using the different UL CC between the initial preamble transmission and preamble retransmissions, compared to limiting the UL CC for the preamble retransmissions to the same UL CC as was used for the initial preamble transmission.
Proposal 1: The UL CC for the preamble retransmissions is not limited by the one on which the initial preamble transmission is made.
3 PRACH selection and preamble group selection
In LTE, for the selection of PRACH resource, PRACH in the closest sub-frame resource is selected with physical layer timing requirements. And if more than one PRACH are available in the closest sub-frame or adjacent sub-frames, one PRACH is randomly selected (for TDD). For the preamble group selection, based on the DL patholss (as well as data available for transmission), one of group A and group B is selected.

In LTE-A, similar to LTE, any of PRACH resources in the closest sub-frames among all available UL CCs can be selected. Then, based on the pathloss of the DL CC corresponding to the UL CC containing the selected PRACH resource, one of group A and group B can be selected. 

On the other hand, it would be possible that the DL pathlosses of the DL CC which are configured with non-contiguous carrier aggregation differ. Assuming that UL CC and DL CC are 1 to 1 mapping and they are co-located in an adjacent frequency, the pathloss of DL CC would indicate the corresponding UL CC’s quality. So, selecting the DL CC with less pathloss may result in the better RACH performance.

In summary, for PRACH selection and preamble group selection

· Option 1 is to select the PRACH resource among the all available UL CC containing PRACH resources similar to LTE and then consider the DL pathloss of the DL CC corresponding to the UL CC containing the selected PRACH.
· Option 2 is to select the DL CC based on the DL pathloss and then select the PRACH resource in the UL CC corresponding to the selected DL CC similar to LTE.
Proposal 2: RAN2 is kindly asked to discuss which option listed above can be considerable for PRACH selection and preamble group selection for LTE-A

4 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 CC exists. Then, it means several HARQ entities work simultaneously. But it would also mean that the above ambiguity problem occurs more frequently.

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

Proposal 3: The contention is resolved via a limited CC. Details on the limitations are FFS.

5 Conclusions

Proposal 1: The UL CC for the preamble retransmissions is not limited by the one on which the initial preamble transmission is made.
Proposal 2: RAN2 is kindly asked to discuss which option listed in section 3 can be considerable for PRACH selection and preamble group selection for LTE-A

Proposal 3: The contention is resolved via a limited CC. Details on the limitations are FFS.
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