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1. Introduction
In RAN2#69, the random access (RA) procedure over Un in connected mode was discussed. There were no agreements on the topic and this contribution is an attempt to take the discussion forward. This contribution is similar to R2-102030 submitted to RAN2#69bis.
During start-up, the relay node performs initial attach just like a UE, i.e. following the existing RA procedure and not requiring any new functionality. This contribution thus considers the case when the relay node is applying resource partitioning between the Un and the Uu interfaces.
The issue identified in e.g. [1] and discussed at RAN2#69, was that since the Donor eNB does not know the identity of the UE performing RA with a random preamble, it may not address the relay node in a way certain to be received by the relay node. One example is in case the relay node only decodes a potential R-PDCCH, hence any attempt to reach the relay node on the PDCCH will be unsuccessful. 
It is clear that the issue described relates only to relay nodes requiring resource partitioning between the Un and Uu interfaces.
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 relay node 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 relay node
It seems like the Donor eNB can control how frequently the relay node performs RA. If desired, the Donor eNB can even prevent the relay node to ever perform an RA in connected mode by certain configurations of parameters related to SR resource allocation, dedicated SR counter and TA timer. It also has the opportunity to send TA messages in order to prevent relay node-triggered RA procedures.

Further, the Donor eNB has the opportunity to use PDCCH orders to initiate RA with a dedicated preamble from the relay node. This enables the Donor eNB to distinguish the relay node identity from regular UEs, implying that the Donor eNB can reach the relay node on the correct resources (e.g. on a potential R-PDCCH and/or during a subframe configured for Un downlink).
Conclusion: In connected mode, the Donor eNB can make sure that the relay nodes only performs PDCCH ordered RA using dedicated preambles, hence enabling the Donor eNB to distinguish relay nodes from regular UEs.
We formulate this as two proposals for decision: 

Proposal 1: The regular Rel-8 RA procedure is used on the Un interface. 

Proposal 2: If the relay node uses the RACH with a dedicated preamble, it is the responsibility of the network to address the relay node on a resource that is received by the relay node (e.g. during a Un subframe and/or on the R-PDCCH).
3. RA procedure during re-establishment
Albeit the Un link is expected to be a reliable link from a radio propagation perspective, there is still a risk of RLF on Un, leading to a connection re-establishment procedure. The details of such a procedure are currently discussed in RAN2, and several alternatives are possible (see e.g. [2]). In this section, the assumption is that some re-establishment procedure will be adopted by RAN2, but here only the RA-related aspects are considered. We think the general RA aspects discussed in this section are valid for all re-establishment procedures under consideration.
In the case of RLF, the Donor eNB cannot reach the relay node and provide a dedicated preamble. Thus, the relay node 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 relay node is responsible for monitoring the PDCCH for the RA response. During the RA response window, which is configurable and between 2 and 10 ms long, the relay node may not be able to serve the UEs connected to the relay node nor to transmit all broadcast symbols (e.g. cell-specific RS). However, during such a short period of time and because of the averaging of measurements performed in the UE, the users in the relay node cell will not suffer noticeably and the experience will be similar to a fading dip. We believe that the mobility measurements will be slightly skewed but not that the number of triggered handovers will change noticeably. No RLF triggering is expected due to the short interruption, and for additional control of RLF, RLF-related timers can be set to appropriate values.
Conclusion: RLF of Un can happen but will occur very rarely. During re-establishment, it is proposed that the relay node performs a regular RA attempt using a random preamble. We do not see the interruption of 2‑10 ms on Uu as an issue.
This conclusion is captured in the following proposal:
Proposal 3: If the relay node uses the RACH with random preamble, it is the responsibility of the relay node to listen and decode the RA response. During this period of time, the relay node may not be able to serve its UEs nor to transmit all broadcast symbols.

4. Conclusions and Proposals
In connected mode the Donor eNB can make sure that the relay nodes only performs PDCCH ordered RA using dedicated preambles, hence enabling the Donor eNB to distinguish relay nodes from regular UEs.
RLF of Un can happen but will occur very rarely. During re-establishment, it is proposed that the relay node performs a regular RA attempt using a random preamble. We do not see the interruption of 2-10 ms of Uu as an issue.
The conclusions are also captured in the three proposals below:
Proposal 1: The regular Rel-8 RA procedure is used on the Un interface. 
Proposal 2: If the relay node uses the RACH with dedicated preamble, it is the responsibility of the network to address the relay node on a resource that is received by the relay node (e.g. during a Un subframe and/or on the R-PDCCH).

Proposal 3: If the relay node uses the RACH with random preamble, it is the responsibility of the relay node to listen and decode the RA response. During this period of time, the relay node may not be able to serve its UEs nor to transmit all broadcast symbols.
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