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1 Introduction

It was discussed during RAN2#83bis around random access (RA) in the context of Dual Connectivity. One open issue relating to random access is whether or not parallel RA should be supported in Rel-12 or not. In this contribution we further look in to the details regarding this.
2 Discussion

In Rel-11 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.

This issue was briefly discussed during RAN2#83bis however it seemed that different companies had different views on what “parallel RA” means. Some companies seemed to think that parallel random access procedures imply that the UE should support to send preambles simultaneously on more than one cell. Some other companies considered parallel random access to be that the UE could have more than one on-going random access procedures at one point in time however preambles are not necessarily send simultaneously on different cells as illustrated in Figure 1.
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Below we discuss overlapping RA procedures and simultaneous preamble transmissions separately.

2.1 Overlapping on-going RA procedures
In Dual Connectivity it is necessary to perform random access to both the MeNB and SeNB for example to send an SR when no D-SR is configured, acquiring an accurate TA value, etc.  It would not always be possible for the MeNB and SeNB to coordinate between each other before a RA procedure is triggered. Coordination to avoid this would, aside from potentially adding a lot of complexity on the network side, result in that unnecessary delay is introduced.

If coordination should not be used it would imply that the UE would need to either ignore triggers for RA or abort RA procedures to avoid two overlapping on-going RA procedures, both of which would waste RA resources for example as preambles may need to be reserved for an unnecessary long time. RA resources are valuable and hence we prefer that we should avoid wasting them if possible.

So if UE complexity is not increased significantly we suggested that overlapping RA procedures should be supported in Rel-12.
Proposal 1 In Rel-12 it should be supported that random access procedures towards two different eNBs are overlapping.

2.2 Simultaneous preamble transmission

In [1] it is specified how the UE should do prioritization between different transmissions with regards to power allocation however as parallel preamble transmissions are not supported in Rel-11 it is not specified how the UE should do prioritization if two preamble transmissions should be done at one time. If the UE does equal power scaling for the two preamble transmission it means that the coverage for preambles are reduced when more than one preamble transmission is transmitted. This was one concern raised by some companies in RAN2 during RAN2#83bis.

As this issue relates to RAN1 work we suggest that we should consult RAN1 in the discussion whether or not simultaneous preamble transmission should be supported.

Proposal 2 RAN2 can consult RAN1 about the feasibility to support simultaneous preamble transmission in Rel-12.

3 Conclusion

In this contribution we have discussed whether parallel RA should be supported for Dual Connectivity. We have separated this question in to two separate issues; whether or not it should be supported to have on-going RA procedures towards different eNBs at one time and whether or not it should be supported sending preambles to two eNBs at one time. We propose the following.
Proposal 1
In Rel-12 it should be supported that random access procedures towards two different eNBs are overlapping.
Proposal 2
RAN2 can consult RAN1 about the feasibility to support simultaneous preamble transmission in Rel-12.
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Figure � SEQ Figure \* ARABIC �1�: Two overlapping RA procedures without simultaneous preamble transmission.
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