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1 Introduction

One of the objectives of “HetNet Mobility Enhancements for LTE” is improvements to help with recovery from RLF in HetNet. In this document, we would like to see one possible option to make that objective come true. 
2 Discussion
In LTE, a UE experiencing Radio Link Failure (RLF) will have to execute certain steps before being able to access a cell to perform a re-establishment on. These potential steps include performing a cell search and reading required system information. It is crucial that the UE accesses such a (new) cell as soon as possible since the time the UE spends before sending the RRCConnectionReestablishmentRequest directly contributes to the service interruption the user will experience. Currently the re-establishment delay requirement is defined as follow [1]. 

6.1.2.1
UE Re-establishment delay requirement

The UE re-establishment delay (TUE_re-establish_delay) is the time between the moments when any of the conditions requiring RRC re-establishment as defined in clause 5.3.7 in TS 36.331 [2] is detected by the UE to the time when the UE sends PRACH to the target PCell. The UE re-establishment delay (TUE_re-establish_delay) requirement shall be less than:
TUE-re-establish_delay = 50 ms + Nfreq*Tsearch + TSI + TPRACH

Tsearch: It is the time required by the UE to search the target PCell.


Tsearch = It is 100 ms if the target PCell is known by the UE; the target PCell is known if it has been measured by the UE in the last 5 seconds.


Tsearch = It is 800 ms if the target PCell is unknown by the UE; the target PCell is unknown if it has not been measured by the UE in the last 5 seconds.


TSI = It is the time required for receiving all the relevant system information according to the reception procedure and the RRC procedure delay of system information blocks defined in TS 36.331 [2] for the target PCell.


TPRACH = The additional delay caused by the random access procedure; it will be at least 10 ms due to random access occasion and there might be additional delay due to ramping procedure.


Nfreq: It is the total number of E-UTRA frequencies to be monitored for RRC re-establishment; Nfreq = 1 if the target PCell is known.

With the above requirement, we can see one of possible enhancements to help with recovery from RLF is to reduce Tsearch, TSI, and Nfreq.. For Tsearch and Nfreq, if the target PCell is known, i.e. being measured in the last 5s, the delay can be significantly reduced from (800 * N)ms to (100*1)ms. For TSI, if the valid system information is stored in the UE, it can also omit part of the system information acquisition delay. It can be argued probably stored information cell selection can be applicable for this purpose. However several limitations are identified for the stored information cell selection as follow: 
· The NW has very little control on F/Cell the UE will attempt to camp. For instance, the UE might attempt to find Fs/Cells which actually do not have coverage in the location of the UE, which will delay the time until successful re-establishment. 

· Tsearch and Nfreq are decreased only if the new cell is one of the previously visited cells 

· The UE is still required to check the value tag in SIB1 to see if the stored information is still valid. This can take up to 120ms and if the SI changed, the UE will have to acquire the updated SI (up to 1280ms) 

With the above limitations, we think it would be good if it is allowed for the NW to configure the candidate of cells for re-establishment. For instance when the UE is in a small cell where RLF is likely to occur, an overlapping macro cell might be configured as the fallback cell. Once the fallback cell is configured by the NW, the UE will keep the fallback being known. In addition in order to omit TSI, cell configuration info can be also given to the UE. 

[Proposal]: RAN2 is asked to discuss NW configured fallback cell to reduce the re-establishment delay.
3 Conclusion

In this document, we see the gain of reducing the re-establishment delay and in order to do that, RAN2 is asked to discuss NW configured fallback cell. 
4 Reference
[1] TS36.133
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