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1. Introduction
Currently RAN2 has agreed that for handover case if contention-free random access procedure fails UE switch to contention-based random access procedure in MAC layer. One end-time is set for dedicated preamble in the Handover Command message as well as contention based PRACH configuration (i.e. preamble split). Another usage of dedicated preamble in stage 2 is for DL data arrival. And so far nowhere in stage 2 or stage 3 has put what shall UE do if contention-free RACH procedure fails in case DL data arrival. This document try to address the same issue in case DL data arrival and figure out the difference between DL data arrival and handover case.
1.1.  discussion
The end-time set for dedicated preamble in handover case is because of the uncertainty of X2 signaling delay. If the X2 signaling delay is almost fixed then it seems not so necessary because target eNB can approximately predict when the UE will access the target eNB. In case DL data arrival the assignment signaling of dedicated preamble is transmitted directly from eNB to the UE i.e. it will never go through any X2 interface, so it is not necessary to put an end-time for the dedicated preamble in case of DL data arrival.

Proposal 1: no end-time is necessary for dedicated preamble in case of DL data arrival

If no end-time is set for dedicated preamble in case of DL data arrival then the only failure condition is that UE has transmitted random access preamble for maximum allowed times but still fails to receive any Random Access Response message correctly. Another possibility is the random access procedure is aborted manually which is also described in current MAC specification. 
Proposal 2: whole contention-free random access procedure fails only after UE transmitting dedicated preamble for maximum allowed times in case of DL data arrival
If UE has failed to access network based on dedicated preamble but still do not want to give up there seems two possible way to go: either assign another dedicated preamble to UE or let UE switch to contention-based random access preamble. It make no sense to assign another dedicated preamble because it make no difference. But it is also not desired for one UE to keep a dedicated preamble for long time since dedicated preamble is precious resource. If no explicit priority is set among UEs dedicated preamble shall be shared evenly among UEs. It is true for handover case as well as for DL data arrival. Furthermore Dedicated preambles can be shared both for DL data arrival and handover . Once a dedicated preamble is released it can be reallocated either for handover or for DL data arrival purpose .So if UE failed accessing to network based on dedicated preamble UE shall also release the dedicated preamble and switch to contention-based random access procedure.
Proposal 3: UE switch to contention-based RACH procedure after failure of contention-free RACH procedure
Uplink synchronization is maintained via timing alignment procedure. eNB update timing alignment periodically by sending Time Alignment Command. UE will loss uplink synchronization after Time Alignment Timer expires but still fails to receive this command. It could happen when UE is out of coverage, or in high speed or more likely configured with a long DRX cycle which is longer than periodicity to update time alignment etc. in these condition it is also possible for UE to miss BCCH information change notification. For example it is ZTE’s understanding that when in DRX mode UE will not wake up to receive BCCH information change notification except during on-duration period. And since BCCH information change notification is to be broadcasted also discontinuously UE is more likely miss the notification if on-duration period mismatch with notification occasion.

So when eNB ask UE to send random preamble UE may need update BCCH information to fetch new RACH configuration if UE miss the notification in latest BCCH modification period. But it takes time. In order to avoid to introduce any delay due to reading BCCH information all related RACH configuration including dedicated preamble shall be sent to UE in dedicated signalling.
It is also desired for UE not to read BCCH information once contention-free RACH procedure fails and contention-based RACH is about to proceed. So information related to common preamble shall also be included in the same dedicated signalling. It could be some sort of split information similar to that in handover command.
Proposal4: detail RACH configuration as well as dedicated preamble and preamble split information are sent to UE via dedicated signaling
2. Conclusion
No end-time is needed for dedicated preamble assigned for DL data arrival case. That is the difference between two application scenario based on contention-free RACH procedure.
We propose to capture proposal1, 2,3 and 4 in stage 3 MAC specification.
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