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1 Introduction
In Rel-12, the concept of dual connectivity is proposed to be added where the UE is connected to multiple eNBs at one time. This requires the UE to support random access procedures to multiple eNBs. In this contribution it is discussed some details around random access in the context of dual connectivity.
2 Discussion
In Rel-11 during the Carrier Aggregation work item, random access (RA) was introduced on SCells to enable time alignment for sTAGs. Only eNB initiated and contention free random access was supported on SCells.

In dual connectivity the UE aggregates resources from different eNBs, and as each eNB is the owner of its own resources, including the RACH, PUCCH and D-SR resources, we believe that both contention free random access (CFRA) and contention based random access (CBRA) need to be supported not only towards MeNB but also towards SeNB. Furthermore to not have support for both CFRA and CBRA would degrade the RACH resource efficiency.

Proposal 1 Contention free random access and contention based random access should be supported towards MeNB and SeNB.
For Carrier Aggregation it was decided that only one RA procedure should be supported at any time and if a RA procedure was initiated while another RA procedure was already on-going then it was left to UE implementation to select which RA procedure to proceed with. It was not seen necessary to support parallel random access procedures as RA on SCells was controlled by the eNB and it was considered a corner case that a RA procedure was initiated when another RA procedure was already on-going.

For dual connectivity to avoid parallel RA on MeNB and SeNB some coordination is needed between eNBs. Given the non-ideal backhaul with long delay between eNBs, coordination between different eNBs to avoid parallel RA would result in high complexity. It would be inefficient from RA resource point of view if parallel RA is not supported; if parallel RA procedures is not supported the UE may need to abort an on-going RA procedures if RA is triggered on another eNB which would result in that the RA resources which was used for the aborted RA procedure would have been wasted. Alternatively, the UE would ignore any RA trigger to one eNB if the UE has an on-going RA procedure towards another eNB and hence the RA resources for the first eNB would be wasted. Furthermore, it would also result in a limitation in of RA resource usage flexibility for an eNB to refrain from triggering RA just because the other eNB performs (or could potentially perform) RA at the same time. We therefore propose that parallel RA should be supported for dual connectivity. 

Proposal 2 Parallel random access should be supported for dual connection.

For MSG2 handling two alternatives exists; either MSG2 is sent on the node to which the preamble was sent, or MSG2 can be sent on any node. Considering that RAN2 has assumed Xn delay of up to 60 ms the forwarding of MSG2 may cause a MSG2 delay of over 60 ms. Scheduling delay and possible unavailability of resources in the other node may add further uncertainty and latency to the RA procedure. With a delay like this MSG2 would not be received within the RA Response Window resulting in that the UE would resend the preamble even if the preamble was successfully received by the eNB the first time. As a consequence the RACH load would increase considerably, and the delay of the RA procedure further increase. We therefore propose:

Proposal 3 MSG2 should be sent from the eNB to which the preamble was sent.
3 Conclusion

We have in this contribution discussed RA in the context of dual connectivity and we propose the following:
Proposal 4 Contention free random access and contention based random access should be supported towards MeNB and SeNB.
Proposal 5 Parallel random access should be supported for dual connection.
Proposal 6 MSG2 should be sent from the eNB to which the preamble was sent.










2/2


