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1 Introduction
Currently, during handover, both non-contention based RA and contention based RA can be used in the target cell, according to the configurations in the MobilityControlInfo IE of HO command:



rach-ConfigDedicated



RACH-ConfigDedicated



OPTIONAL,
-- Need OP
Wherein, if the rach-ConfigDedicated IE is absent, or if the value of ra-PreambleIndex IE in rach-ConfigDedicated IE is 000000, the UE applies contention based random access. 

Otherwise, the UE will perform non-contention based RA using the dedicated ra-PreambleIndex.
In this paper, we will discuss the contention resolution issues for contention based RA during HO.
2 Discussion
In TS36.300, six events can trigger RA including UL data arrival while UL out-sync, handover, DL data arrival while UL out-sync and so on.
Meanwhile, in TS36.321, both MAC layer and PDCCH order can initiate RA. So it is expected to understand that whether RA trigged by handover is initiated by MAC layer or PDCCH order, because the contention resolution is different.
2.1 RACH trigger for HO 
One understanding is that the RA for HO is triggered by MAC layer itself. According to the current specification, UE RRC will submit HO complete message to lower layers for transmission, it is naturally understood that there will be UL data available for transmission which triggers a regular BSR, a followed SR, and accordingly, performing RA in the end, as shown in the following figure 1 (a).

However, the understanding seems not so identical between TS36.300 and TS36.321. According to TS36.300, UL data arrival while UL out-sync is only for contention based RA, however both contention based and non-contention based RA can be applied for HO case.
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Another understanding is that the RA for HO is triggered by PDCCH order (likely scheme). In this understanding, UE RRC will configure MAC with dedicated RA information which is quite the same as the content in the PDCCH order [TS36.212, DCI 1A] to trigger RA, and at the same time it submits HO complete message to lower layers for transmission, as shown in above figure 1(b). 

However, there may be some issues for this understanding. According to TS36.331, the rach-ConfigDedicated IE is optional in HO command, and when the IE is absent, the UE will perform contention based RA. Because there is no rach-ConfigDedicated information, the RA is triggered more likely by UE RRC or MAC layer itself other than PDCCH order.
Proposal 1: confirm that RA for HO case is triggered by MAC layer itself.

2.2 Impact on the contention resolution
In current specification, different contention resolution scheme is applied for RA initiation by PDCCH order and MAC layer itself, shown as follows [TS36.321].

· -
if the Random Access procedure was initiated by the MAC sublayer itself and the PDCCH transmission is addressed to the C-RNTI and contains an UL grant for a new transmission; or 

· -
if the Random Access procedure was initiated by a PDCCH order and the PDCCH transmission is addressed to the C-RNTI: 

-
consider this Contention Resolution successful;

If it is understood that the RA for HO is triggered by MAC layer itself, only UL grant addressed by C-RNTI for a new transmission can be considered as the condition of contention resolution. Else if it is understood that the RA for HO is triggered by PDCCH order, both UL grant and DL assignment addressed by C-RNTI for no matter new transmission or retransmission can be considered as the condition of contention resolution.
Normally, HO complete message may be included in Msg3 for HO case, as shown in the following figure.
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If the UE has no other UL packet for transmission, the understanding of initiation by MAC layer itself will cause waste of uplink resource allocated in Msg4. 
Even if the UE has other UL packet for transmission, the eNB may schedule the DL packet or UL PDCP status report as soon as possible.

Furthermore, for HO case, the NB knows well about the UE behaviour, i.e. the UE have to perform UL sync to complete the HO procedure and prepare the DL and UL data transmission. An eNB with reasonable implementation will not perform DL scheduling before identify the HO UE by C-RNTI included in Msg3, while after the eNB receives Msg3, it knows that the UE is the HO UE.

So it seems reasonable for the UE to consider the contention resolution is successful even when it receives a DL assignment addressed by the C-RNTI, and there will no confusion in this case.
Proposal 2: The contention resolution of RA for HO case can be considered as successful when it receives a DL assignment addressed by the C-RNTI.
3 Conclusion
In this paper, we discussed the understanding issues of RA for HO case, and the corresponding contention resolutions scheme. Based on the above analysis, we have the following proposals:
Proposal 1: confirm that RA for HO case is triggered by MAC layer itself.
Proposal 2: The contention resolution of RA for HO case can be considered as successful when it receives a DL assignment addressed by the C-RNTI.
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