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1 Introduction

Parallel RA procedure is supported if preamble transmission is not overlapped for dual connectivity. However, network is not required to coordinate PRACH resource between MeNB and SeNB. In RAN1 meeting #76bis, progress has been made on dual connectivity for synchronization assumption between MeNB and SeNB, and then support of simultaneous PRACH transmissions in non-power-limited case. This contribution gives our views on random access preamble transmissions in overlapping and power-limited case. 
2 Parallel preamble transmissions in overlapping case and power-limited
UE can send preamble to MeNB and SeNB separately. UE in dual connectivity mode can send preamble to SeNB and receive Msg2 from SeNB. It is possible for UE to transmit preamble to SeNB and MeNB independently and these preambles may overlap. In power-limited case the total transmission power of the preambles may exceed the UE-specific maximum value due to independent power control for two eNBs. UE needs to perform dropping preamble or scaling preamble power to ensure transmitting power to not exceed the UE-specific maximum power. Since MeNB and SeNB is not required to coordinate the preamble resources, that parallel preamble transmission can not be completely avoided.
Observation 1: In case that coordination for PRACH resource collaboration between MeNB and SeNB, parallel preamble transmission can be avoided. The power limited solution is mainly for non-coordination case.
In dual connectivity, CCs can be divided into two groups belonging to MCG and SCG respectively and at most five aggregate carriers are supported in two CGs. Also, in RAN2 85bis meeting there is an agreement on TAG configuration in dual connectivity as for [1]: The total number of TA groups supported for Dual Connectivity is four per MAC. 
For parallel PRACH preamble transmission in power limited case, equal power scaling may negatively affect MCG coverage and would also work against the power ramping function. In terms of dropping one PRACH, some further considerations on RACH procedure would be necessary to handle the dropped one. 
Parallel preamble transmission has following cases:
Case 1: Preamble of pTAG in MeNB and preamble of pTAG in SeNB are overlapping;

Case 2: Preamble of pTAG in MeNB and preamble of sTAG in SeNB are overlapping;

In RAN 1 #77 meeting, agreement has been made as for [2]:

PRACH to PCell has the highest priority;
That is preamble of pTAG in MeNB has the highest priority in above two cases.
Case 3: Preamble of sTAG in MeNB and preamble of pTAG in SeNB are overlapping. 
All PUCCHs within SCG are transmitted only on SPcell. Once SPcell is out of synchronization, is will impact all CCs in SCG. Thus, the priority of the preamble of pTAG in SCG should be over the sTAG’s in MCG. 
Case 4: Preamble of sTAG in MeNB and preamble of sTAG in SeNB are overlapping. 

When pTAG in MCG and pTAG in SCG keep UL synchronization, in case 4, UE in both TAGs can support receiving PDSCH and HARQ feedback. The priority issues can be solved by UE implementation. Or the priority of two TAGs can be distinguished by one or more the following mechanisms:

Alt 1： As shown in Figure 1, the performance will be more impacted if the part of long preamble is dropped or power scaled. Also, dropping a long preamble will introduce larger delay to retransmit long preamble. The cell with long preamble is more sensitive to dropping or scaling. So, preamble with longer time duration should have higher priority than preamble with short time duration. Note that for TDD/FDD Dual Connectivity, this can happen more frequently as TDD short RACH may overlap with FDD RACH.
Alt 2：Prioritization is based on the number of CCs within a TAG. Try to reduce the number of affected CCs as few as possible.
Alt 3：Prioritization is based on the CC index within the TAG. The lower CC index means this CC is more important for that UE, so higher priority is necessary.
Alt 4：The TAG in MCG has the higher priority to ensure the MCG access in time for possible RRC signalling on SCG.
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Figure 1 Overlapping preamble transmission with different format
Proposal 1: Prioritization with one preamble over the other in case of overlapping and power limitation for clear UE behaviour to ensure access performance is recommended, and the prioritization should be based on some simple rules such as Alt 1~ Alt 4 above. 
3 Conclusion
This contribution gives our opinion on random access preamble transmissions in overlapping and power-limited case. Based on the analysis, we have the following observations and proposals: 
Observation 1: In case that coordination for PRACH resource collaboration between MeNB and SeNB, parallel preamble transmission can be avoided. The power limited solution is mainly for non-coordination case.
Proposal 1: Prioritization with one preamble over the other in case of overlapping and power limitation for clear UE behaviour to ensure access performance is recommended, and the prioritization should be based on some rules. Preamble with longer time duration should have higher priority than preamble with short time duration, as one of the additional rules.
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