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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
In pre-RAN2#117-emeeting, the rapporteur has marked a few of the open issues where companies are encouraged to submit their contributions. 

This paper intended to discuss those SON open issues.
2. Discussion
2.1 SON open Issues 
2.1.1 Correlating SHR and RLF for a HO

Several solutions have been proposed by companies to address the issue of “correlating SHR and RLF reports generated for a single HO”. These options were summarized in [1] as below:

[bookmark: _Toc93932606][bookmark: _Toc92978165][bookmark: _Toc90578206][bookmark: _Toc94273115][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. [bookmark: _Toc90578207][bookmark: _Toc92978166][bookmark: _Toc93932607][bookmark: _Toc94273116]Indicator in the RLF-Report (SHR) indicating that the SHR (RLF-Report) has been already sent to the network for this HO
b. [bookmark: _Toc92978167][bookmark: _Toc93932608][bookmark: _Toc90578208][bookmark: _Toc94273117]Indicator in the RLF-Report (SHR) indicating that there is an SHR (RLF-Report) associated with the same HO
c. [bookmark: _Toc92978168][bookmark: _Toc93932609][bookmark: _Toc90578209][bookmark: _Toc94273118]C-RNTI to be included in the SHR, RLF-Report
d. [bookmark: _Toc92978169][bookmark: _Toc93932610][bookmark: _Toc90578210][bookmark: _Toc94273119]Timestamps in the SHR and RLF-Report to link them in time
e. [bookmark: _Toc92978170][bookmark: _Toc90578211][bookmark: _Toc93932611][bookmark: _Toc94273120][bookmark: _Toc92978171][bookmark: _Toc90578212][bookmark: _Toc93932612][bookmark: _Toc94273121]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
Furthermore, the cons of different options are summarized in [1] as below:
	Solution
	Solution description
	Cons

	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 with 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 the 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 associated with 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
It will not work when multiple HOs are performed in the cell simultaneously and more than one of them generates both SHR and RLF reports. 

	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.



We can observe from the table above that none of the solutions works in correlating SHR and RLF reports generated from the same handover. Solution A and Solution B can be useful in indicating to the network that the RLF and SHR reports have been generated for a HO, however, they might not provide sufficient information in correlating them. Solution C has an issue if C-RNTI is reused by the target cell for another UE. Solution D has too much overhead and even with this high overhead, it is not sufficient to uniquely correlate SHR and RLF reports. Solution E and solution F do not work if SHR has been already reported to the network.  
Observation 1: None of the proposed solutions works independently for correlating SHR and RLF reports. 
In my understanding, the following two scenarios can happen when both SHR and RLF is generated for the same HO:
· SHR availability is indicated to the target cell  Target extracts SHR report from UE  RLF happens at the UE  UE sends RLF report to reestablishment cell or reconnect cell  Reestablishment cell sends RLF report to the target to correlate  target correlates the SHR and RLF reports and sends to the source cell [see Fig. 1]
· Indicator in the RLF report that SHR is already sent to the network for this HO is sufficient
· 
The target cell waits for an early HO failure detection timer to expire. If no RLF is detected before the expiry of the timer, the target cell forwards SHR to the source. If RLF before the expiry of the timer is detected, the target cell sends SHR to the source cell with an indication that the source cell should expect an RLF report corresponding to the SHR.
Fig. 1: SHR availability is indicated to the target cell  Target extract SHR report from UE  RLF happened at the UE  UE sends RLF report to reestablishment cell or reconnect cell  Reastbalishment cell sends RLF report to the target to correlate  target correlates the SHR and RLF reports and sends to the source cell
· SHR availability is indicated to the target cell  RLF happens at the UE before SHR is extracted by the target cell  UE report both SHR and RLF availability to the reestablishment cell or reconnect cell  reestablishment cell or reconnect cell correlates the SHR and RLF report and sends to the source cell [see Fig. 2]
· In RRCxxxComplete message indicate that RLF and SHR are generated for the same HO. Upon such indication, the network is required to retrieve the RLF report and SHR together. 
· Reestablishment or reconnect cell required to retrieve SHR and RLF together on indication that SHR and RLF report belong to the same handover.

        
Fig. 2: SHR availability is indicated to the target cell  RLF happened at the UE before SHR is extracted by the target cell  UE report both SHR and RLF availability to the reestablishment cell or reconnect cell  reestablishment cell or reconnect cell correlates the SHR and RLF report and sends to the source cell
Observation 2: The following two scenarios can happen when both SHR and RLF is generated for the same HO:
· SHR availability is indicated to the target cell  Target extracts SHR report from UE  RLF happens at the UE  UE sends RLF report to reestablishment cell or reconnect cell  Reestablishment cell sends RLF report to the target to correlate  target correlates the SHR and RLF reports and sends to the source cell [see Fig. 1]
· SHR availability is indicated to the target cell  RLF happens at the UE before SHR is extracted by the target cell  UE report both SHR and RLF availability to the reestablishment cell or reconnect cell  reestablishment cell or reconnect cell correlates the SHR and RLF report and sends to the source cell [see Fig. 2]
Proposal 1: In a scenario, where SHR is successfully reported to the target and thereafter RLF happens at the target, solution A is sufficient.
Proposal 2: In a scenario, where SHR is successfully reported to the target, the target cell waits for an early HO failure detection timer to expire. If no RLF is detected before the expiry of the timer, the target cell forwards SHR to the source. If RLF before the expiry of the timer is detected, the target cell sends SHR to the source cell with an indication that the source cell should expect an RLF report corresponding to the SHR.
Proposal 3: In a scenario, where RLF happens before SHR is successfully reported to the target, UE indicates in the RRCxxxComplete message that RLF and SHR are generated for the same HO. 
Proposal 4: Upon indication that the RLF report and SHR belong to the same HO, the network is required to retrieve the RLF report and SHR together. 

2.1.2 T312 related SHR triggering configuration 

Ericsson in [2] pointed out that T312 is configured at the UE per measurement object, therefore, there might be different T312 values that UE may be handling for different measurement objects. Therefore, there can be two options for logging SHR reports as pointed out in [1][2] outlined below, for which companies are encouraged to submit their view. Furthermore, this also raises the question regarding how the T312 threshold should be configured at the UE. 
[Company-tdoc] Given that the T312 is associated with 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. 
2. The SHR shall be generated only if the T312 associated with the measurement identity associated with the target cell is running 
[bookmark: _Toc92978196][bookmark: _Toc93932635][bookmark: _Toc94273135][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.
In our understanding, the purpose of the SHR report is to determine the underlying lower layer issues associated with a successful handover procedure. Therefore, the SHR should be generated at the UE when UE suffers any lower layer issue during the ongoing handover procedure. This avoids unnecessary reporting of SHR that has no impact on the ongoing handover procedure. Furthermore, as there can be multiple T312 values configured at the UE per measurement object having different values, the threshold value associated with the target cell should be configured appropriately. Therefore, we argue that the T312 threshold value should be configured per measurement identitiy.
Observation 3: The purpose of the SHR is to report physical layer issues detected at the UE during an ongoing handover procedure. Therefore, SHR report generation should be avoided when T312 is not associated with the ongoing handover procedure. 
Proposal 5: The SHR shall be generated only if the T312 associated with the measurement identity associated with the target cell is running. 
Proposal 6: T312 threshold for the SHR generation should be configured per measurement identity.
3. Conclusion 
Observation 1: None of the proposed solutions works independently for correlating SHR and RLF reports. 
Observation 2: The following two scenarios can happen when both SHR and RLF is generated for the same HO:
· SHR availability is indicated to the target cell  Target extracts SHR report from UE  RLF happens at the UE  UE sends RLF report to reestablishment cell or reconnect cell  Reestablishment cell sends RLF report to the target to correlate  target correlates the SHR and RLF reports and sends to the source cell [see Fig. 1]
· SHR availability is indicated to the target cell  RLF happens at the UE before SHR is extracted by the target cell  UE report both SHR and RLF availability to the reestablishment cell or reconnect cell  reestablishment cell or reconnect cell correlates the SHR and RLF report and sends to the source cell [see Fig. 2]
Proposal 1: In a scenario, where SHR is successfully reported to the target and thereafter RLF happens at the target, solution A is sufficient.
Proposal 2: In a scenario, where SHR is successfully reported to the target, the target cell waits for an early HO failure detection timer to expire. If no RLF is detected before the expiry of the timer, the target cell forwards SHR to the source. If RLF before the expiry of the timer is detected, the target cell sends SHR to the source cell with an indication that the source cell should expect an RLF report corresponding to the SHR.
Proposal 3: In a scenario, where RLF happens before SHR is successfully reported to the target, UE indicates in the RRCxxxComplete message that RLF and SHR are generated for the same HO. 
Proposal 4: Upon indication that the RLF report and SHR belong to the same HO, the network is required to retrieve the RLF report and SHR together. 
Observation 3: The purpose of the SHR is to report physical layer issues detected at the UE during an ongoing handover procedure. Therefore, SHR report generation should be avoided when T312 is not associated with the ongoing handover procedure. 
Proposal 5: The SHR shall be generated only if the T312 associated with the measurement identity associated with the target cell is running. 
Proposal 6: T312 threshold for the SHR generation should be configured per measurement identity.
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