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1. Introduction
In RAN2#59bis meeting, we discussed a RA process optimization proposal [1]. The proposal is that “if both the contention-free RA procedure and the contention based RA procedure are performed simultaneously, either of two RA procedures could be selected”. In this contribution, we re-discuss and propose the following:
· Proposal1: The UE in UL synchronized and UL-SCH allocated but has still been in the contention-based RA process does not need to retry the contention-based Message 1, i.e., the contention-based RA process should be aborted.
· Proposal2: If the UE detects the simultaneous RA procedure executions of both the contention-free and the contention-based, the early aborting of either of two RA procedures should be left to the UE selection.
2. Discussion
Suppose that a UE is in RRC_CONNECTED state but has lost its UL synchronisation, and two events simultaneously happen that UE has UL data to transmit and the serving eNodeB has DL data for the UE. In this case, two different RA processes would be started to run in parallel at (almost) the same time as shown in Fig. 1. Such a case can happen especially in interactive application such as chat or gaming. Note that the UE has a valid C-RNTI already when the two RA processes start.
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Fig.1: Simultaneous Execution of RA procedures
2.1.  Aborting the Retry of Message 1

We first study typical example cases and propose the solution as shown in Fig. 2(a), (b), and (c). These figures show the cases where a UE eventually retries the contention-based RA process, i.e., it retries the transmission of contention-based Message 1 after the detection of failure or error of contention-based Messages 2, 3, or 4. However, successful contention-free RA procedure leads the UE to UL synchronized and may enable immediate UL-SCH allocation to the UE. If this is the case, the retry of the contention-based Message 1 is not necessary.
Thus, for the UE which has already been in UL synchronized and UL-SCH allocated but still in the contention-based RA process, the contention-based Message 1 should be aborted.
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Fig. 2(a): Case 1
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Fig. 2(b): Case 2
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Fig. 2(c): Case 3
· Proposal1: The UE in UL synchronized and UL-SCH allocated but has still been in the contention-based RA process does not need to retry the contention-based Message 1, i.e., the contention-based RA process should be aborted.
2.2.  Consideration of Early Aborting

We further consider early aborting of RA process. Figs. 3(a), (b), and (c) show example cases in which two possible early aborting solutions are shown.
Fig. 3(a) shows the case where UE receives dedicated RA preamble after it transmits contention-based Message 1. In this case, UE aborts contention-free RA process even if it receives dedicated RA preamble in order not to respond RA preamble assignment for simplicity of UE behaviour.

Fig. 3(b) shows the case where UE aborts contention-based RA process, i.e., it aborts processing of contention-based RA process in a way that it stops the transmission of contention-based Message 1 because it receives dedicated RA Preamble before transmitting random RA Preamble in the next RACH occasion.
Fig. 3(c) shows UE aborts contention-based RA process, i.e., it aborts processing of contention-based RA process in a way that it stops the transmission of contention-based Message 3 even if it receives UP grant via contention-based Message 2.
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Fig. 3(a): Early Aborting Case 1
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Fig. 3(b): Early Aborting Case 2
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Fig. 3(c): Early Aborting Case 3
An issue which was discussed in RAN2#59bis meeting was whether the UE would select only one RA procedure or not during UL unsynchronized state. With the discussion, we think that whether such a case is frequent or not needs further study, but once it happens, it causes potential interference and collisions.
So we propose that which RA process is continued to proceed could be left to the UE selection from the development point of view.
For example, one alternative shown in Fig. 3(a) is that the UE might continue contention-based RA procedure if it has been stated to run even if the dedicated RA preamble is just assigned. In this case, the UE can neglect the notified RA Preamble received through contention-free Message 1. 
Other alternatives shown in Figs. 3(b) and 3(c) are that the UE might continue contention-free RA procedure once it has been stated to run even if the UL data to be transmitted just arrives. In this case, the UE can neglect the UL grant for contention-based Message 3 received through Message 2.
· Proposal2: If the UE detects the simultaneous RA procedure executions of both the contention-free and the contention-based, the early aborting of either of two RA procedures should be left to the UE selection.
3. Proposal

We propose:
· Proposal1: The UE in UL synchronized and UL-SCH allocated but has still been in the contention-based RA process does not need to retry the contention-based Message 1, i.e., the contention-based RA process should be aborted.
· Proposal2: If the UE detects the simultaneous RA procedure executions of both the contention-free and the contention-based, the early aborting of either of two RA procedures should be left to the UE selection.
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