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1. Introduction

During RAN2#75, it was agreed that parallel RA is not supported in Rel-11. However, once two RA procedures collide unfortunately, which RA is performed is unclear. Hence, in this contribution we will discuss this issue and propose that how to handle the RA collision is left to UE implementation.
2. Discussion
2.1. RA Collision Cases
In Rel-11, with the introduction of Multi-TA, RA can happen not only on PCell but on SCell. Thus whether there is RA collision can be analyzed from the following three cases.
Case1: RA Collision on PCell
It is the same case as the one in Rel-8/9. For example, UE initiates RA-SR for UL data arrival, meanwhile eNB triggers RA on PCell for DL data arrival. As discussed in Rel-8/9，this case is a rare case and there is no need to introduce extra limitation on UE’s behavior. Hence, the handling of RA collision can be left to UE implementation.
Observation 1: RA collision only on PCell can be solved by UE implementation as in Rel-8/9.
Case2: RA Collision between SCells
Firstly, the number of SCell TAG supported by UE is limited (usually less than two), hence eNB triggers RA on multiple SCells simultaneously is a rare case. Secondly, since RA on SCell can only be triggered by eNB and parallel RACH is not supported by UE, eNB will not trigger RA on more than one SCell simultaneously. Hence we give the following observation#2.
Observation 2: RA collision between SCells can be avoided by eNB.
Case3: RA Collision between PCell and SCell
The analysis on RA collision is based on the RA trigger on SCell and PCell listed in Table-1.
Table-1
RA Trigger in Rel-11 

	RA Trigger Scenario
	PCell
	SCell

	1. Initial access from RRC_IDLE
	√
	×

	2. RRC Connection Re-establishment procedure
	√
	×


	3. Handover
	√
	×

	4. UL/DL data arrival during RRC_CONNECTED but UL is out-of-sync
	√
	×

	5. UL data arrival during RRC_CONNECTED but no DSR or DSR failure
	√
	×

	6. UL data increase during RRC_CONNECTED and need more cells
	×
	√


For SCell RA is only used for initial sync in SCell TAG for UL transmission, the collision case is based on the scenario#5 and scenario#6.
For scenario#5, the probability of no DSR configured or DSR failure is small, hence such kind of RA on PCell will not be triggered for requesting UL-SCH resources frequently. Even In the uncommon scenario#5, whether the RA collision could happen is based on whether eNB would trigger RA on out-sync SCell for more UL data transmission. There are two cases:

· Case 3a: RA-SR on PCell and the uplink data amount learned by eNB is small or zero.
In this case, it is unnecessary for eNB to transmit UL data on other out-sync SCell.
· Case 3b: RA-SR on PCell and the uplink data amount learned by eNB is large.
In this case, it is possible for eNB to trigger RA on SCell, and RA collision may happen, which can be shown in Figure-1.
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Figure-1
RA Collision between PCell and SCell

Observation 3: RA Collision between PCell and SCell may exist, but its probability is small.
2.2. Solutions for RA Collision
As discussed in section2.1, the new RA collision case introduced by multi-TA is only case3b. In the new collision case, as shown in Figure-1, once UE sent Msg3 carrying the UE’s C-RNTI information (during T2), eNB can ensure it will not trigger RA on SCell. Therefore only during T1, RA collision may exist. There are three ways：

· Alt1: Only continue the RA procedure on PCell;
· Alt2: Only continue the RA procedure on SCell;
· Alt3: Which RA procedure can be continued is up to UE implementation. 
The disadvantage of alternative 1is that some delay will be introduced for getting the SCell’s UL sync, but the delay will not exceed 100ms normally. The disadvantage of alternative 2 is that new BSR report may be delayed, but considering the Msg2 on SCell will carry UL grant, hence new BSR can be reported as soon as possible. Thus either of these two alternatives can work well, and both will not bring much impact on system performance. Considering the probability of RA collision between PCell and SCell is very low, it had better leave it to UE implementation, which will be compatible with the solution for avoiding RA collision on PCell and can bring more UE flexibility. 
Proposal: When there is RA collision, which RA procedure can be continued is up to UE implementation.
3. Conclusion
According to the discussion in section 2, it is proposed:
Proposal: When there is RA collision, which RA procedure can be continued is up to UE implementation.
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