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1 Introduction
Procedures for recovery from radio link failure have been designed primarily for the case where the mobile station experiences a temporary radio problem (such as going through a tunnel or being obstructed by a building). The assumption made is that the UE will try to reestablish the connection on the same cell or another cell of the same eNB. 
In a shared carrier CSG deployment, the cause of radio link failure can be very different. A UE can experience RLF due to a sudden change increase in interference (for example, when a user enters a building or opens a door to where an intra-frequency CSG cell is deployed).
In a dense deployment of CSG cells on a shared carrier, RLFs can be much more frequent than in a macro-only deployment. Therefore we think that the impact of RLFs should be minimized – that is, the speed of recovery from RLF should be improved.
2 Discussion
Upon experiencing a radio link failure, a UE finds a cell to perform recovery on and then proceeds to re-establish the connection on the cell. In order to perform the reestablishment procedure, which includes a random access procedure, UE needs to first acquire MIB, SIB1 and SIB2 of the recovery cell (if the recovery cell is different from the serving cell). Rough time estimates for the system information acquisition are: 30-70 ms for MIB, 40-80 ms for SIB1, and 80-160 ms for SIB2, which adds up to a total of 150-310 ms
. The time required to acquire system information is more than the time to perform the re-establishment procedure (i.e., the RACH procedure followed by the RRC connection reestablishment request/RRC connection reestablishment message), which is of the order of 100 ms. 
The occurrence of RLFs is unavoidable in a shared carrier deployment. That is, it is very difficult to avoid situations where a UE enters a building where a CSG cell is present and simultaneously experiences a big drop in the serving macro cell signal and sudden increase in interference from the CSG cell. In such situations, the network is unlikely to be able to prepare and handover the UE in sufficient time to avoid an RLF. Moreover, rather than the recovery occurring on the serving cell, the UE is likely to recover on the CSG cell or on an alternate frequency if the CSG cell is not allowed. Due to the unplanned & uncoordinated nature of the deployment, a UE can experience RLF much more frequently than in a planned deployment such as a macro cell only deployment. 
Given that RLFs are likely to occur quite frequently on a shared carrier, we think it is beneficial to improve the speed of recovery from RLF. The longest step in the recovery from RLF is the acquisition of the system information of the recovery cell. We think that pre-reading system information of (potential) recovery cells enables a significant shortening of the recovery from RLF.
Obviously, pre-reading MIB, SIB1 and SIB2 of neighbour cells raises several questions:

1. How much impact does this have to an ongoing call?
2. How many potential recovery cells does the UE have to acquire system information from?

3. How does the UE or network determine when to acquire system information of potential recovery cells?

4. How does the UE determine which cells can be considered to be potential recovery cells?

Regarding the first question, it should be noted that for inbound handover to CSG cells, a mechanism to read MIB and SIB1 is being designed. It is necessary to design acquisition of SIB2 in addition to MIB and SIB1 so that the incremental impact is negligible. 
Regarding the second question, it is important to avoid unnecessary system information acquisition (i.e., of cells on which UE is unlikely to perform recovery if RLF occurs). We think that such system information acquisition needs to occur only when UE detects a CSG cell. Moreover, if the CSG cell is likely to be an allowed CSG cell (based on fingerprint match and PCID match), the system information of the CSG cell should be acquired. If the CSG cell is unlikely to be an allowed CSG cell, the system information of the best inter-frequency handover candidate should be acquired. Therefore, we think that in most cases system information acquisition of only a single neighbor cell is needed.
Regarding question 3, since it is difficult to determine if and when a UE will actually experience RLF due to interference from a CSG cell, it is preferable to acquire system information of the recovery cell well before the interference from the CSG cell becomes a problem.
Regarding question 4, as mentioned above, we think that the fingerprint can be used to identify the potential recovery cell. If there is a fingerprint and PCID match when the CSG cell is detected, the CSG cell is the potential recovery cell. Otherwise the best inter-frequency cell is the potential recovery cell.
In summary, we think that RAN2 should investigate means to shorten recovery upon RLF in the presence of CSG cells.
Proposal: RAN2 should design procedures for faster recovery upon RLF in a shared carrier CSG deployment. The need for and benefits of faster recovery upon RLF are identified above. 
3 Conclusion
We have discussed the limitations of the current reestablishment procedure in a shared carrier CSG deployment and made the following proposal:
Proposal: RAN2 should design procedures for faster recovery upon RLF in a shared carrier CSG deployment. The need for and benefits of faster recovery upon RLF are identified above.
� For MIB and SIB1 assumes that 2 to 4 transmissions are needed. For SIB2, a repetition period of 160 ms is assumed, and the delay before the SIB2 transmission window is assumed to be 80-160 ms.
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