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1 Introduction
In last RAN2 #70 meeting, SR failure over Un link and possible options for failure recovery were initially discussed but no final agreement is made. In this contribution, we attempt to further discuss this issue and present our view. 
2 Discussion and proposal
Although Un link normally holds good channel quality most of the time when RN communicates with DeNB, SR failure can still occur, i.e. SR_COUNTER is up to the configured number of SR transmissions. Considering the properties of RN deployment in Rel-10, SR failure is normally considered as a temporary failure. There are three options to consider as recovery mechanism.

         a) Contention based RACH, RN continue after RACH (RN does not release Un subframe)

         b) Handle as RLF, i.e. re-establishment after RACH (RN has released Un subframe )

         c) Non-contention based RACH with subframe limitation
As for option c), it is assumed that RN performs non-contention based RA while keeping Un subframe configuration in case of SR failure. It seems that this option is fast, and no impact is imposed to UEs served by RN since RN can continue to serve them whilst receiving RA response on the configured Un subframes. However, there still exist some drawbacks. 
· In order to allocate different RACH resources (e.g. sequence, time or frequency) to RNs, some level of specification work is needed. It becomes even unpractical considering the fact that these RACH resources are only used in such a rare case. 
· Macro-UEs more or less are impacted if different RACH resources are exclusively allocated to RNs, e.g. the number of preambles used by macro-UEs becomes less if dedicated preambles are preserved exclusively for RNs. 
Therefore, Option c) is not pursued in our view. Remaining Option a) and b) are analyzed in detail below.

Option a): RN continues after RACH (RN does not release Un subframe configuration)
In this option, it is assumed that RN falls back to UE mode and performs RACH procedure following Rel.8/9 RA procedure. The signalling procedure is depicted in Fig. 1.
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Fig. 1 signalling procedures of Option a) 
Upon detecting SR failure over Un link, according to the Rel.8-9 procedures, RN shall release PUCCH/SRS configuration including CQI, SRS, SR resources etc, clear any configured downlink assignments and uplink grants, and initiate a RA procedure as a normal UE. Note that during these procedures, RN shall keep Un subframe configuration information. After successful RA procedure, DeNB identifies the RN identity via msg 3 and initiates RRC connection reconfiguration procedures. During these procedures, it can be seen that RN shall monitor both PDCCH for RA responses and R-PDCCH for scheduling information of DL data. Some level of specification work is needed in this case to enable RN monitoring both R-PDCCH and PDCCH at the same time.
Option b): Handle as RLF, i.e. re-establishment after RACH (RN has released Un subframe configuration)

In this option, it is assumed that RN will release Un subframe configuration and performs RRC connection re-establishment procedure, just like handling RLF case. The signalling procedures are given in Fig. 2.
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Fig. 2 signalling procedures of Option b) 
It indicates that different from Option a), Option b) also releases Un subframe configuration along with PUCCH/SRS information. After successful RRC connection re-establishment procedure, DeNB initiates RRC connection reconfiguration and Un subframe reconfiguration procedure. 
From the analysis above, the main difference between these two options is whether RN releases Un subframe configuration or not in case of SR failure. Option b) needs Un subframe reconfiguration for normal operation after successful RA.. Another difference is that for option b) the RBs are suspended, which needs RRC connection reconfiguration procedure to resume them, whereas option a) could continue to serve RBs during SR failure recovery procedures.
In our view, in case of SR failure, RN would apply default physical channel configuration to PUCCH/SRS, e.g. release resources used for CQI/SRS/SR etc. When RA succeeds, RRC connection reconfiguration is still needed for normal operation. In this sense, it is much easier for RN to release its subframe configuration as well. Furthermore, applying the same recovery procedures of RLF to implement SR failure recovery could minimize the specification work as both are rare cases to handle. Therefore, we propose that Option b) is used for SR failure recovery. 
Proposal: Option b) is suggested as the SR recovery mechanism, i.e. connection reconfiguration and Un subframe reconfiguration after successful re-establishment are used similar as RLF recovery procedures.
3 Conclusion
We analysed SR failure issue when RN is in RRC connected state. RAN 2 is suggested to consider the following proposals.
Proposal: Option 2 is suggested as the SR recovery mechanism, i.e. connection reconfiguration and Un subframe reconfiguration after successful re-establishment are used similar as RLF recovery procedures. 
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