
3GPP TSG-RAN WG3 #70
R3-103243
Jacksonville, US, Nov 15th – 19th, 2010
Source:                    
CATT
Title:  
Handling of RLF indication duplication
Document for:        
Discussion and Decision
Agenda Item:         
16.1.1
1. Introduction
In RAN3 #69bis meeting, extension of RLF report had been discussed and some agreement had been reached. With the extension, one problem arises, i.e. one eNB can receive two RLF INDICAITON messages related with the concerned UE，which results in wrong statistics of handover failure. Some solutions have been raised to resolve the problem in [1].This contribution makes some analysis and put forward a solution to resolve the duplication of RLF indications without modification of specification.
2. Discussion
2.1 Scenario of duplication
2.1.1 R10 UE and R10 eNB
Based on the extension of RLF report, R10 (or later) eNB can generate and send R10 RLF INDICATION to the eNB controlling the failure cell.  

The signaling flow since RLF is illustrated as below.
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Figure 1.  R10 UE and R10 eNB interaction
In such case,  the eNB A where failure had occurred would receive two RLF INDICATION messages, one without RLF information from the eNB B at which re-connection attempt, and one containing the RLF information from the eNB where a new connection setup. 

According to description in [1], since lack of RLF related information from UE, the eNB A may get a wrong verdict upon reception of first RLF INDICATION.  For example, assuming RLF occurred before handover initialization, eNB may diagnose the root cause is ‘HO too late’, whereas the real is ‘coverage hole’. As a result, the ‘HO too late’ counter is incremented one.  
2.1.2 R9 UE and R10 eNB
In this scenario, R9 UE doesn’t send the rlf-available bit in the RRCConnectionsSetupComplete message, thereby the network will not retrieve RLF information. As such, no RLF INDICATION will be generated and sent out.  The signaling flow is illustrated as below.
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Figure 2.  R9 UE and R10 eNB interaction

2.2 Solution
In above two scenarios, it is observed that only for R10 UE there would be two RLF INDICATION messages received by the eNB where failure occurred. Taking it into account, if the receiving eNB can obtain the release version of UE, it can know whether there will be second RLF indication.  Once it get known, the first RLF INDICATION message should be discarded, since the second one has more useful information, i.e. RLF report from UE, which can help the node to deduce the real cause.
The handling of multiple RLF indications is as follows,
(1) Upon the reception of RLF INDICATION message, the eNB check the content of message, if RLF report information is present which means the RLF INDICATION is sent after a successful RRC CONNECT SETUP procedure or a successful RRC REESTABLISHMENT procedure , it perform the detection of problem based on the information; otherwise, continue the next step, 

(2) the eNB lookups the UE’s context based on the C-RNTI contained in the message;

(3) If the concerned context could be found, get the capability of this UE, which includes the release version, 

a)  if the release is ‘Rel-9’, then the processing is same as that depicted in [2],

b)  if the release is ‘Rel-10’, current message should be discarded.

(4)  If the concerned context couldn’t be found, current message should be discarded.
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Figure 3.  Handling of RLF INDICATION
2.3 Pros and Cons
· Pros
The above proposed solution has following benefits,

· No need to change specification

This solution is based on the implement of network node, without additional time or other information.  The only needed is the release number of UE, which can be obtained within the node, thereby both the radio interface and the network interface are not impacted.
· Simplicity and efficiency
Based on the release number of the concerned UE, the eNB can determine how to process the RLF indication message, and the implementation in eNB is rather simple. Moreover, the network will not get wrong verdict, thus no reverse action is needed.
· Cons

· In case RLF related report in R10 UEs is not available, maybe due to e.g. UE capability or memory limitation, there is no second RLF INDICATION generated on fresh RRC connection after re-establishment failure. Since the first RLF INDICATION message had been discarded, one failure event could not be counted by the concerned node. 
However, in our understanding, above scenario is a rare case. Considering that the data is rather small and most is free for UEs, it is reasonable that most of R10 UEs will record the RLF related information when the re-connection attempt fails. Consequently, the weakness of abovementioned mechanism is neglectable. 

2.4 Conclusion
According to the analysis, it can be seen that the problem of multiple RLF indications could be resolved by the above mechanism, which is implemented in eNB without any change to standard. We hope RAN3 to discuss and agree the solution. 
3. Proposal
This paper provides a solution for duplication of RLF indications, and gives the following suggestion. 
Proposal 1:  It is proposed for RAN3 to agree the above solution for multiple RLF indications without change of specification.
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