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1 Introduction 
This document tries to identify what contents should be essential and thus included in release 10 RLF report. 
2 Discussion 
In the LS[1], RAN3 asked RAN2 to extend the RLF reporting solution so that the RLF report may be provided from UE also after fresh RRC connection setup. The LS includes a way forward, which is summarized as 
	· Information defined for RLF report in R9

· E-CGI (1) of the last cell that served the UE (where the RLF happened) (*)

· PCI (1) and frequency information of the cell that the HO was initialised toward (*)

· E-CGI (2) of the cell that the first re-establishment attempt was made at (if unsuccessful)

· E-CGI (3) of the cell that served the UE at the last HO initialisation (**)

· Time (1) elapsed since the last HO initialisation (**) until connection failure 
(*)
Depending on the conditions, only one of the two identifiers is needed: if the type of the connection failure is Radio Link Failure (RLF), UE shall include ECGI (1); if the type is HO failure (HOF), UE shall report PCI (1). Additionally, since the PCI is expected to be unique only at given frequency band, the frequency information shall be provided with the PCI.

(**)
HO initialisation is considered as the moment when message 7 (RRC Conn. Reconf.) was received at the UE, as presented in Figure 10.1.2.1.1-1 of TS 36.300. 

The MRO mechanism should enable detection of three connection failures in following six scenarios:

· Too late HO: RLF (HO is not initialised) and HOF (HO initialised, but not completed);

· Too early HO: RLF (soon after successful HO) and HOF (HO initialised, but not completed);

· Wrong cell HO: RLF (soon after successful HO) and HOF (HO initialised, but not completed);




In the followings, we discuss six scenarios (highlighted above) which SON MRO mechanism aims at resolves. 
2.1 Cases where HO initiated but failed
For HO failure where HO was initiated but failed, the HO failure can be classified into one of three types: too early HO, too early HO, wrong cell HO. According to 36.902[3], the signature of each HO failure type can be summarized as follows;

Too late HO 
· RLF in the source cell before the HO was initiated or during HO procedure,

· UE re-establishes the connection in a cell different than the source cell. 

Too early HO

· RLF occurred short time after the UE successfully connected to the target cell 

· UE re-establishes the connection in the source cell

Wrong cell HO

· RLF occurred short time after the UE successfully connected to the target cell 

· UE re-establishes the connection in a cell other than the source cell or the target cell

Figure1 illustrate the sequence of events UE experience where HO initiated but failed. UE then attempts to reestablish RRC connection. The reestablishment attempt is successful if the reestablishment cell is prepared. If the attempts fails UE goes to RRC_IDLE and setups fresh RRC connection. After entering RRC_CONNECTED by successful reestablishment or fresh connection establishment, UE sends RLF report. 

The contents of RLF report is then transferred from the eNB receiving the RLF report to the concerned eNB, carried by RLF INDICATION message. Here, receiving eNB of the RLF INDICATION is the eNB controlling the cell which initiated the failed HO. The receiving eNB then can retune its mobility parameters.   
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Figure1. HO initiated but failed
Depending on whether the reestablishment succeeds or fails, the sequence of UE events can be different to be one of the following two cases:
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Figure 2(a) UE events: HO initiated but failed. Subsequent Reestablishment succeeded. 
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Figure 2(b) UE events: HO initiated but failed. Subsequent Reestablishment failed. Fresh RRC connection established

According to RAN3 LS[1], re-establishment cell is included only if the re-establishment was unsuccessful. Regarding this, we think this should not be read as ‘re-establishment cell is not included in RLF INDICATION”. To our understanding, even if re-establishment is successful, the re-establishment cell (i.e., controlling eNB) can include its E-CGI in the corresponding RLF INDICATION. 
Now we suggest how the eNB receiving RLF INDICATION can decide which HO failure type actually occurred. For now we try to forget the eNB algorithm which is suggested in [2] to see if the suggested algorithm is the only one, and try to concluded on what contents are essential for HO failure type classification.  

Let us assume that UE sent RLF report. If the RLF report is sent, followings can be done in network side:

(Too Late HO)

· 
RLF INDICATION containing the RLF report is transferred to eNB controlling the cell which initiated the HO (Cell3 in figure above)
· 
eNB receiving the RLF INDCIATION interprets the RLF INDICATION containing RLF report as follows (different way than suggested in [2]):
· “The presence of PCI instead of E-CGI in RLF report indicates that there was HO failure”. If the HO failure was coverage problem, RLF 
· “Since reestablishment cell is the same as HO target, the HO failure is due to late HO”. 

 (too Early HO)

· 
RLF INDICATION containing the RLF report is transferred to eNB controlling the cell which initiated the HO 

·  
eNB receiving the RLF INDCIATION interprets the RLF INDICATION containing RLF report as follows (different way than suggested in [2]):

·  “The presence of PCI instead of E-CGI in RLF report indicates that there was HO failure” and

· “Since reestablishment cell is the same as HO source, the HO failure is due to early HO”. 

(Wrong cell HO)

· 
RLF INDICATION containing the RLF report is transferred to eNB controlling the cell which initiated the HO (Cell3 in figure above)

·  
eNB receiving the RLF INDCIATION interprets the RLF INDICATION containing RLF report as follows (different way than suggested in [2]):

·  “The presence of PCI instead of E-CGI in RLF report indicates that there was HO failure” and

· “Since reestablishment cell is neither the HO source nor the HO target, the HO failure is due to wrong HO”. 
2.2 HO not initiated so RLF happened (too late HO)
There is another type of “too late HO” where HO is not initiated (so too late) and so RLF happens as shown in Figure x.
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Figure3. HO not initiated so RLF happened (too late HO)
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Figure4. UE events: HO not initiated so RLF happened (too late HO)
Let us assume that UE sent RLF report. If the RLF report is sent, followings can be done in network side:

· 
RLF INDICATION containing the RLF report is transferred to eNB controlling the cell which initiated the HO  
· 
eNB receiving the RLF INDCIATION interprets the RLF INDICATION containing RLF report as follows (different way than suggested in [2]):

· “The presence of radio measurements including suitable neighbor cells indicates that there was RLF” 

· “The presence of radio measurements including suitable neighbor cells also indicates that the RLF was not caused by coverage problem but caused by some HO problem (too early or too late or wrong cell HO)”  
· “Since the re-establishment following the RLF was performed at another cell than the cell in which the RLF happened, the HO problem must be too late HO” 
2.3 Cases where HO initiated and succeeded but soon RLF happened ((too early HO or wrong cell HO)

Too early HO

There is another type of “too early HO” where HO is initiated and succeeds but RLF immediately follows as shown in Figure x. Typically the reestablishment would be performed on HO initiated cell in case of too early HO. 
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Figure4. HO initiated and succeeded but soon RLF happened
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Figure5. UE events: HO initiated and succeeded but soon RLF happened
Let us assume that UE sent RLF report. If the RLF report is sent, followings can be done in network side:

· 
RLF INDICATION containing the RLF report is transferred to eNB controlling the cell which initiated the HO  
· 
eNB receiving the RLF INDCIATION interprets the RLF INDICATION containing RLF report as follows (different way than suggested in [2]):

· “The presence of radio measurements including suitable neighbor cells indicates that there was RLF” 

· “The presence of radio measurements including suitable neighbor cells also indicates that the RLF was not caused by coverage problem but caused by some HO problem (too early or too late or wrong cell HO)”  

· “Since the re-establishment following the RLF was performed on the HO initiated cell, the HO problem must be too early HO” 
Wrong cell HO
There is another type of “wrong cell HO” where HO is initiated and succeeds but RLF immediately follows as shown in Figure x. It should be noted that the re-establishment will may fail because the re-establishment cell is not prepared (re-establishment cell is selected by cell selection during re-establishment because the cell is better than HO target cell in wrong cell HO scenario) 
Let us assume that UE sent RLF report. If the RLF report is sent, followings can be done in network side:

· 
RLF INDICATION containing the RLF report is transferred to eNB controlling the cell which initiated the HO  
· 
eNB receiving the RLF INDCIATION interprets the RLF INDICATION containing RLF report as follows (different way than suggested in [2]):

· “The presence of radio measurements including suitable neighbor cells indicates that there was RLF” 

· “The presence of radio measurements including suitable neighbor cells also indicates that the RLF was not caused by coverage problem but caused by some HO problem (too early or too late)”  

· “Since the re-establishment following the RLF was performed on the neither HO initiated cell nor HO target, this must be wrong cell HO” 
2.4 Summary
It is interesting to see that in the cases analyzed above that eNB can classify proper HO failure type without T1. What are needed for the classification was that 1) HO initiated cell, 2) HO target cell or last serving cell before RLF just in case RLF (immediately follows the HO), 3) re-establishment cell, and these three parameters are requested by RAN3. 

So our tentative conclusion is that those three parameters need to be included in r10 RLF reporting, but inclusion of T1 may not be essential
Proposal 1 RAN2 discuss if HO failure type classification can be well performed without T1. If seems so, T1 is removed from the list of contents of RLF report, and send LS to RAN3 to indicate this
3 Conclusion

In this contribution, we propose: 
Proposal 2 RAN2 discuss if HO failure type classification can be well performed without T1. If seems so, T1 is removed from the list of contents of RLF report, and send LS to RAN3 to indicate this
4 Referernce

[1] R2-106872, “Request to enable UE-originated RLF reporting after fresh RRC connection setup”
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