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1	Introduction
In previous meeting, there were some agreements on the use cases and new parameters for handover related SON aspects [1]. In this paper, we will discuss the remaining FFS for SHR and give our considerations on the potential solutions.
MRO (CHO RLF report + DAPS RLF report + SHR)
Proposal 6    [Company-tdoc] RAN2 to consider one or more of the following solutions to address the issue of SHR and RLF report are generated for the same HO:
1. Indicator in the RLF-Report (SHR) indicating that the SHR (RLF-Report) has been already sent to the network for this HO
1. Indicator in the RLF-Report (SHR) indicating that there is an SHR (RLF-Report) associated to the same HO
1. C-RNTI to be included in the SHR, RLF-Report
1. Timestamps in the SHR and RLF-Report to link them in time
1. RLF-Report should be merged with the SHR if the SHR has not been sent yet at the moment of RLF-Report generation, or the SHR should be merged in the RLF-Report.
1. If RLF occurs within a certain time window after the generation of the SHR, the SHR should be discarded if not yet transmitted
Proposal 11 [Company-tdoc] Given that the T312 is associated to the measurement identity, RAN2 to discuss whether to clarify in the specification in which cases the SHR is generated, e.g. one of the following:
1. The UE shall log the SHR always when a T312 is running for any measurement identity configured to the UE. In this case, the UE shall indicate which frequency related measurements had triggered the timer T312.
1. The SHR shall be generated only if the T312 associated to the measurement identity associated to the target cell is running
Proposal 12 [Company-tdoc] RAN2 to discuss whether the T312 threshold for the SHR generation should be configured per measurement identity or if that can be common for all measurement identities configured to the UE.

2	Discussion
2.1 SHR and RLF-Report being generated for same HO
Issue#6: Solutions to resolve the issue of SHR and RLF report being generated for the same HO
Proposal 6    [Company-tdoc] RAN2 to consider one or more of the following solutions to address the issue of SHR and RLF report are generated for the same HO:
a. Indicator in the RLF-Report (SHR) indicating that the SHR (RLF-Report) has been already sent to the network for this HO
b. Indicator in the RLF-Report (SHR) indicating that there is an SHR (RLF-Report) associated to the same HO
c. C-RNTI to be included in the SHR, RLF-Report
d. Timestamps in the SHR and RLF-Report to link them in time
e. RLF-Report should be merged with the SHR if the SHR has not been sent yet at the moment of RLF-Report generation, or the SHR should be merged in the RLF-Report.
f. If RLF occurs within a certain time window after the generation of the SHR, the SHR should be discarded if not yet transmitted
In previous meetings, it is a shared understanding that the network cannot identify the SHR and RLF report generated for the same HO. Several solutions have been mentioned to resolve the issue of SHR and RLF report being generated for the same HO. The summaries and the cons according to rapporteur’s understanding are listed in the following tabular.
	Solution
	Solution description
	Cons according to rapporteur’s understanding

	A
	Indicator in the RLF-Report (SHR) indicating that the SHR (RLF-Report) has been already sent to the network for this HO
	If it is assumed that a specific SHR needs to be linked to a specific RLF-Report, this solution does not guarantee such a link.

	B
	Indicator in the RLF-Report (SHR) indicating that there is an SHR (RLF-Report) associated to the same HO
	Might not work for scenarios wherein SHR is sent before the RLF occurs

	C
	C-RNTI to be included in the SHR, RLF-Report
	The UE has to include the C-RNTI as allocated in target cell, but this C-RNTI might be reused by the target cell. Hence there is no guarantee that an SHR and RLF-Report indicating the same C-RNTI are really associated to the UE, i.e. to the same HO event.  

	D
	Timestamps in the SHR and RLF-Report to link them in time
	Overhead. The SHR should always include the timestamp since at the time of SHR generation it is unknown whether an RLF will happen in the target cell

	E
	RLF-Report should be merged with the SHR if the SHR has not been sent yet at the moment of RLF-Report generation, or the SHR should be merged in the RLF-Report
	It does not work if the SHR has been already sent to the network at the time of RLF.

	F
	If RLF occurs within a certain time window after the generation of the SHR, the SHR should be discarded if not yet transmitted
	It does not work if the SHR has been already sent to the network at the time of RLF.


For the solutions a~d, the UE reports both SHR and RLF report. To assist the network to correlate them, new information should be introduced. First of all, the network should know whether to perform correlation. This can be enhanced by introducing some indicators, e.g., solution a or b, to indicate whether there is the related report. In the way, the network can just realize it should correlate one SHR with one RLF report. However, it is worth noting that the network cannot perform the correlation of SHR and RLF report only with the indication in solution a or b.
Observation 1: Solution a or b cannot guarantee the correlation of SHR and RLF report.
Technically speaking, to correlate SHR and RLF report, the network should know the UE ID, e.g., C-RNTI in solution c, and the HO related time information, e.g., timestamp in solution d, in both reports. With both the C-RNTI and the timestamp, it is possible for the network to uniquely identify the UE. This will introduce massive signalling overheads. In addition, correlating the SHR and RLF report at network side also brings too much burden on the network implementation.
Observation 2: Solution c and d should be combined to guarantee the correlation of SHR and RLF report, but bring signalling overhead.
For solution e, obviously, there will be lots of duplicated information, e.g., cell info and measurement results, in the SHR and RLF report generated in the same HO. In our understanding, it makes no sense to report such duplicated information, which will bring unnecessary signalling overhead. 
Observation 3: Solution e will report duplicated information.
For solution f, the UE should discard the RLF report if the RLF occurs shortly after the successful HO. That is, the UE starts a timer upon the storage of SHR or the successful handover. If the UE detects the RLF and the SHR generated in the same HO is not reported, the UE discards the SHR and only stores RLF report. 
Talking about the report of SHR, the first step is that the UE indicates the available SHR indicator to the network. Secondly, if the network decides to retrieve the SHR, the network sends the request of SHR. Finally, the UE can send the SHR to the network. 
According to the rapporteur’s understanding, the only cons of solution f is that the SHR may have been sent to the network before the RLF is detected during the same HO procedure. From network implementation perspective, we believe this can be avoided if the request of SHR can be delayed. When the network receives the SHR available indicator and realizes that the UE is handed over to the new cell, it can delay to request the SHR. The delaying time can refer to the time threshold to decide HO failure type. With this delaying scheme, if there is no RLF during the delaying period, the network can continue the request of the SHR. Otherwise, when the UE detects the RLF, it can delete the SHR generated for the same HO. Consequently, only the RLF report will be reported for the same HO. Meanwhile, no correlation is needed for the network. This reduces the unnecessary signalling overhead and reduce the complexity for network.
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Observation 4: For solution f, the network can delay the SHR request to avoid the SHR reporting before the RLF is detected.
Based on the above analysis, we prefer to consider the solution F.
Proposal 1: For SHR and RLF report generated at the same HO, the solution F is considered:
· UE side:
· The UE starts a new timer at the storage of SHR; 
· If the timer is running and RLF is detected at the target cell, the UE discards the SHR.
· Target Network side:
· If the target network realizes that the UE is handed over in the target cell, it delays the request of SHR for some period, e.g., the time threshold to decide the HO failure type.
2.2 T312 related SHR triggering configuration
Issue#11: T312 related SHR triggering configuration
Proposal 11 [Company-tdoc] Given that the T312 is associated to the measurement identity, RAN2 to discuss whether to clarify in the specification in which cases the SHR is generated, e.g. one of the following:
a. The UE shall log the SHR always when a T312 is running for any measurement identity configured to the UE. In this case, the UE shall indicate which frequency related measurements had triggered the timer T312.
b. The SHR shall be generated only if the T312 associated to the measurement identity associated to the target cell is running
Proposal 12 [Company-tdoc] RAN2 to discuss whether the T312 threshold for the SHR generation should be configured per measurement identity or if that can be common for all measurement identities configured to the UE.
Currently, the T312 is running per measurement object or measurement frequency according to legacy specifications. For SHR triggering condition as showed below in [2], it introduces the thresholdPercentageT312, which indicates the threshold for the ratio in percentage between the elapsed T312 time and the configured one.
SuccessHO-Config-r17                        SEQUENCE {
    thresholdPercentageT304                              ENUMERATED {p40, p60, p80, spare5, spare4, spare3, spare2, spare1}                OPTIONAL, --Need M
    thresholdPercentageT310                              ENUMERATED {p40, p60, p80, spare5, spare4, spare3, spare2, spare1}                OPTIONAL, --Need M
    thresholdPercentageT312                              ENUMERATED {p20, p40, p60, p80, spare4, spare3, spare2, spare1}                OPTIONAL, --Need M
    ...
}
In our understanding, this relative threshold can be commonly applied to each T312 configured per measurement object. This can ensure the alignment to decide the SHR based on T312 related triggering condition and reduce the unnecessary complex at network side.
Proposal 2: The T312 threshold for the SHR generation should be common for all measurement identities configured to the UE.
Although the T312 is configured per measurement object, if any of the T312 expires, RLF is declared and the UE triggers the reestablishment procedure. For SHR, it is introduced to inform the network of the potential failure during a successful handover procedure. Therefore, when the running timer of the T312 is above the SHR triggering threshold, no matter whether this T312 is related to the frequency of the target cell, it can almost result in the failure. This should be recorded and reported to the network. 
With the aforesaid considerations, we prefer that the SHR is generated if any of the T312 runs above the SHR triggering threshold. 
Proposal 3: The UE shall log the SHR always when a T312 is running for any measurement identity configured to the UE.
The timer T312 is started upon the transmission of measurement report for the measurement frequency. It depends on network implementation to whether configure the corresponding handover command. With the measurement results in the SHR, the network can know the potential optimization. There is no need to report the measurement frequency information.
Proposal 4: The UE doesn’t indicate the frequency information of the T312 triggering SHR.

3	Conclusion
In this paper, we discuss open issues for handover related SON aspects, and it is proposed:
Observation 1: Solution a or b cannot guarantee the correlation of SHR and RLF report.
Observation 2: Solution c and d should be combined to guarantee the correlation of SHR and RLF report, but bring signalling overhead.
Observation 3: Solution e will report lots duplicated information.
Observation 4: For solution f, the network can delay the SHR request to avoid the SHR reporting before the RLF is detected.
Proposal 1: For SHR and RLF report generated at the same HO, the solution F is considered:
· UE side:
· The UE starts a new timer at the storage of SHR; 
· If the timer is running and RLF is detected at the target cell, the UE discards the SHR.
· Target Network side:
· If the target network realizes that the UE is handed over in the target cell, it delays the request of SHR for some period, e.g., the time threshold to decide the HO failure type.
Proposal 2: The T312 threshold for the SHR generation should be common for all measurement identities configured to the UE.
Proposal 3: The UE shall log the SHR always when a T312 is running for any measurement identity configured to the UE.
Proposal 4: The UE doesn’t indicate the frequency information of the T312 triggering SHR.
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