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1. Introduction
During initial attach, the RN has not yet entered operation as an eNB and hence the Random Access is performed as a regular UE. This contribution focuses on some issues related to the RA procedure of the RN when in operation as an eNB. 
There seems to be some issues using RACH with random preamble for inband RNs since the donor eNB does not know the RACH attempt was sent by an RN. The consequence is that the DeNB cannot guarantee that the RA response is received by the RN, if it is transmitted during any subframe, since the RN might be actively transmitting on the Uu radio interface during this subframe. 

Hence, for inband RNs, there is an issue on how to distinguish between an RA coming from a regular UE and an RA from a RN, since the DeNB can only reach the RN during a Un subframe. 
Note that for RNs operating outband, this is not an issue, as long as the RA process (RA message and RA response) is performed on the carrier used for Un. This contribution thus mainly considers the inband case when the donor eNB communicates with RN using specific Un subframes.
The discussion in the paper is separated into two sections, first dealing with the RA procedure in normal operation, i.e. connected mode, and second with the RA procedure during re-establishment. 
2. RA procedure in connected mode
When the RN is in normal operation in connected mode, the RACH is used for

· Getting UL time alignment
· Requesting UL resources if no SR resource is assigned to the RN
The eNB can send TA messages to the RN at any time as long as the RN is in connected mode, keeping the RN UL time aligned. In case the RN for some reason loses UL synchronization, it will still decode the DL-CCH, implying that the donor eNB is completely in control of the RN’s time alignment. However, the eNB must be able to distinguish between an RN and a directly connected UE, in order to address the RA response correctly via the DL-CCH. The straightforward solution seems to be to assign dedicated preambles to the RNs.
Regarding using RACH for requesting UL resources, we note that it seems very unlikely that the donor eNB relies on the (slow) RA procedure for this purpose. More efficient is to either configure the RN with a periodic SR resource (note that this resource needs to be aligned with the UL Un subframes) or to rely on some kind of persistent scheduling. Thus, we conclude that relying on the RACH for requesting UL resources can and should be avoided.
Proposal 1: During connected mode the donor eNB should use PDCCH orders to initiate random access with dedicated preamble towards RN – enabling the donor eNB to distinguish between RNs and regular UEs upon RACH reception.
3. RA procedure during re-establishment
Even though the Un link is expected to be a good and reliable link from a radio propagation perspective, there is still a risk of RLF on Un. RLF may also be triggered when the maximum number of RLC re-transmission is reached.
Hence, our initial assumption is that there is a need for a re-establishment procedure, but also that this will occur very rarely.

In the case of RLF, the donor eNB cannot reach the RN and provide a dedicated preamble. Thus, the RN must rely on a regular random preamble, with the consequence that the donor eNB cannot distinguish it from a regular UE. In this case we find it appropriate that the RN is responsible for monitoring the PDCCH for the RA response. During the RA response window, which is typically around 10 ms long, the RN may not be able to transmit all broadcast symbols (e.g. cell-specific RS) to the users connected to the RN cell. However, during such a short period of time, the users in the RN cell will not suffer noticeably (no RLF).
Proposal 2: During connection re-establishment, supposed to be a rare occurrence, the RN should rely on the regular RA procedure until identified by the donor eNB. In general, if the RN is not provided a dedicated preamble – the RN should rely on the regular RA procedure.
If for some reason the RN re-establishment procedure is not successful, the RN is dysfunctional and will not be able to provide service to its own users. No handover procedures can be initiated either. Then the RN could release the UEs in the RN cell or just allow them to experience RLF.
4. Conclusions

It is proposed that:

Proposal 1: During connected mode the donor eNB should use PDCCH orders to initiate random access with dedicated preamble towards RN – enabling the donor eNB to distinguish between RNs and regular UEs upon RACH reception.
Proposal 2: During connection re-establishment, supposed to be a rare occurrence, the RN should rely on the regular RA procedure until identified by the donor eNB. In general, if the RN is not provided a dedicated preamble – the RN should rely on the regular RA procedure.
