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1. Introduction

RLF handling and Random Access (RA) procedure for relay have been discussed during the last RAN2 #69bis meeting, and the following agreements were made [1]: 
1) Specification will not mandate when the RN has to start/stop RN-Uu; is up to RN implementation

2) RN RLF should be handled, though not necessarily in an optimized manner

There were also some open issues left for further discussion:

1) When RLF happens on the Un, the RN is assumed to switch to a radio configuration without Un subframe limitation and perform a normal contention based RACH.

2) After the re-establishment, the RN subframe allocation has to be reconfigured

3) Probably the RN could reselect another DeNB cell (preconfigured) after having gone to IDLE (can really not re-establish), and start from scratch. But should the RN also be able to try re-establishment on another cell (should probably only be the same DeNB) ?

This paper provides our views on the above mentioned open issues.

2. Discussion

A RN would likely be installed at a site where good channel conditions can be expected on the link between the DeNB and the RN and since the RN location is fixed it is safe to assume that uplink synchronization with the DeNB is always kept. Furthermore, the RN is a network equipment and it always needs uplink resource for S1/X2 and OAM connectivity, even if it has no active UE. Then, it is reasonable to guarantee some uplink resources that are always available for the RN for scheduling request (SR) or control plane traffic. Therefore, dedicated preamble is not required for the RN, and as discussed in the following section the normal UE random access procedure should be reused. 

2.1 Handling of the Uu during Un RLF and Un Recovery
It was agreed that Un RLF should be handled, though not necessarily in an optimized manner, since Un RLF is expected to happen very rarely. Furthermore, when RLF happens, 

· IDLE UEs camped on the RN can not be paged;

· RN-UEs' traffic on the Un interface will be interrupted;
· When the RN switches to UE mode and sends random access preamble (msg1) it uses timing advance value of 0. Because of this, RN may have problems receiving UL from Uu interface (preamble and Uu reception may overlap).

· In order to receive random access response (msg2) the RN must be able to receive normal PDCCH and PDSCH from the DeNB and it can not send the L1/L2 control channel and reference signals  to its connected UEs like in normal backhaul operation using MSFN subframes (they are sent in the first one/two OFDM symbols). Also, random access response may be in the subframe that is not configured as a backhaul subframe, so the RN can not transmit anything to Uu interface on those subframes

· After contention based RACH procedure, it takes some time before the DeNB can figure out that the RN sent the preamble, the RN subframe allocation is configured and R-PDCCH/R-PDSCH channels are used

· As long as the RN is in UE mode and R-PDCCH/R-PDSCH channels are not used, the RN can not properly operate the Uu interface

Conclusion 1: RN closes its Uu interface when T310 expires.
About whether RN performs a normal contention based RACH procedure after RLF, this is exactly aligning the current agreement, i.e, RN RLF should be handled, though not necessarily in an optimized manner. Thus it is proposed to conclude that after RLF, to recover the RLF, RN will fallback to UE mode and perform normal contention based RACH.
Proposal 1: After RLF, to recover the RLF, RN will fallback to UE mode and perform normal contention based RACH.
2.2 Successful RRC Reestablishment after RLF
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As proposed in section 2.1, the Uu interface is closed when T310 expires because as described above the RN is not able to serve the connected UEs. With this scenario, if the same DeNB before RLF is found as suitable DeNB for RN during T311, RN uses contention based RACH and RRC connection re-establishment as a normal UE. After successful RRC connection re-establishment, the DeNB will know it is a RN, and can use stored context of this RN to activate the Un again, with an RRC message, which are the same with those during initial RN startup procedures. 

Proposal 2: RRC connection reconfiguration procedures and Un subframe reconfiguration after successful RRC connection re-establishment should be the same with those during initial RN startup procedures. 

With successful RRC Reestablishment scenario shown above, the RRC_Connected state can be kept and the S1/X2 and OAM will not be lost, since RRC Connection recovery in lower layers is quick enough. 

In case RRC connection re-establishment is rejected, for the various reasons in DeNB, RN may go to Idle. This case is discussed in section 2.3.
2.3 RN Goes To IDLE after RLF
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There are two scenarios that RN may go to Idle,

· If RRC connection re-establishment to original DeNB before RLF is rejected by DeNB, for the various reasons; or 

· If RN found a suitable DeNB during T311 which is not the same DeNB before RLF; 

When RN goes to Idle, it may connect to any DeNB following the result of cell selection and preconfigured relationship between RN and DeNBs. If RN connects to different DeNB with original DeNB before RLF, RN should start the connection from the beginning because RN S/P-GW will be changed as DeNB is changed. In this case, it is reasonable for the RN to follow the initial RN startup procedures to setup new connection with DeNB, which includes RACH, Network Attach, auto-configuration, S1/X2 setup and Un subframe configuration. 

If RN connects to original DeNB before RLF, as S/P-GW in DeNB will remove the UE context, UE should also start the connection from the beginning as RN start-up.
Proposal 3: Initial RN startup procedures of power on sequence are executed in case RN goes to IDLE after RLF. 

3. Conclusion

Conclusion 1: RN closes its Uu interface when T310 expires.
Proposal 1: After RLF, to recover the RLF, RN will fallback to UE mode and perform normal contention based RACH.
Proposal 2: RRC connection reconfiguration procedures and Un subframe reconfiguration after successful RRC connection re-establishment should be the same with those during initial RN startup procedures. 

Proposal 3: Initial RN startup procedures of power on sequence are executed in case RN goes to IDLE after RLF.  
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