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1. Introduction
In last RAN3 meeting, the problem description on the outcome of the RRC re-establishment and four corresponding solutions are agreed in TR37.822 [1]. In this paper, three evaluation criteria are defined and the corresponding evaluation is provided for each solution. 
2.  Evaluation
We propose that the solutions are evaluated according to the following criteria: 
Impact on MRO: 
The problem description shows two different views: 1) the outcome of the RRC re-establishment has no impact on MRO. However, such view is under the assumption that some error cases related to the RRC re-establishment are discarded for MRO evaluation. In other words, the network should have the ability to identify those error cases. 2) the outcome of the RRC re-establishment has impact on MRO, which results in different corrective actions. This view indicates that the network should have the ability to identify the detailed outcome of RRC re-establishment so as to take the appropriate corrective action. Thus, based on those two different views, the impact on MRO can be evaluated from two aspects:
· Ability of identifying the error cases related to the outcome of RRC re-establishment.
· Ability of identifying the detailed outcome of RRC re-establishment. With such detailed information, different corrective actions can be applied. For example, if the RRC re-establishment is successful or rejected, the network can make MRO verdict based on the re-establishment cell ID in the RLF report. If no suitable cell can be selected before the expiry of T311, the network can take actions considering it as coverage issue. If the selected cell becomes unsuitable or no RRCConnectionReestablishment message was received before the expiry of T301, the network can take actions considering the re-establishment cell has DL/UL coverage issue.
Impact on the non-MRO functions: ability to provide additional information for other functions, such as MDT.
Specification impact: the solution has impact on X2 interface or Uu interface. 
After that, the evaluation table is given as follows:
	
	Impact on MRO
	Impact on the non-MRO functions 
	Specification impact

	
	Ability of identifying the error cases related to the outcome of RRC re-establishment
	Ability of identifying the detailed outcome of RRC re-establishment
	
	

	Network-based solution 1
	Yes with the condition that the RLF indication triggered from the RRC re-establishment must be combined with the RLF report triggered at the RRC connection setup. 

The error cases, including cases 2 to 4 as defined in [2], can be identified.

	Yes with the condition that the RLF indication triggered from the RRC re-establishment must be combined with the RLF report triggered at the RRC connection setup.
In [2], case 2 indicates the coverage issue, and cases 3 & 4 indicate the DL/UL coverage issue of the re-establishment cell.
	Yes, the new flag can be used by MDT to identify the issues of the re-establishment cell. 
	Has impact on the X2 interface, i.e., a new flag is added in the RLF indication. Moreover, the specification should indicate that using such flag requires combining two RLF indications.

	Network-based solution 2
	2a
	No. The same indication (e.g., matched or unmatched) can be due to different outcomes of RRC re-establishment.
	No. The same indication (e.g., matched or unmatched) can be due to different outcomes of RRC re-establishment.
	No. The indication of matched or unmatched can be derived through the RLF report so that no extra information is provided for MDT. 
	Has impact on the X2 interface, i.e., a new indication, e.g., matched or unmatched, is added in the RLF indication. 

	
	2b
	No. The same comparison result can be due to different outcomes of RRC re-establishment. 
	No. The same comparison result can be due to different outcomes of RRC re-establishment.
	No. The comparison result can be derived through the RLF report so that no extra information is provided for MDT.
	Has impact on X2 interface, i.e., the existing IE called Re-establishment cell ECGI in the RLF Indication should be used to signal the cell where the RLF report has been retrieved even if re-establishment is failed. 

	Network-based solution 3
	No. The measurement results are recorded when RLF is declared, which may not reflect the outcome of re-establishment.
	Maybe detect the coverage issue, if the recorded measurement results contain all cells when RLF is declared. 


	No. No extra information can be provided to MDT.
	No

	UE based solution
	4a
	Yes. The error cases includes T311 expires, T301 expires, and the selected cell becomes unsuitable. 
	Yes, the expiry of T311 can be regarded as coverage issue. Moreover, if the recorded results indicate expiry of T301 or the selected cell becomes unsuitable, it can help the network detect the DL/UL problem of the re-establishment cell.
	Yes, the result of re-establishment can be used by MDT to identify the issues of the re-establishment cell or the coverage issue.
	Has impact on the Uu interface, i.e., the result of re-establishment should be added in RLF report. 

	
	4b
	Yes, the RLF report without re-establishment cell ID can be regarded as the error cases 
	No. For the RLF report without re-establishment cell ID, the network cannot differentiate the coverage issue or the DL/UL coverage issue of the re-establishment cell.
	No. Moreover, the re-establishment cell ID is missed in some RLF reports compared to the legacy RLF report. 
	Has impact on the Uu interface, i.e.,  the re-establishment cell ID would not be included in the RLF report if RRC re-establishment procedure is failed after selecting a cell. 

	
	4c
	No. The network can only receive the RLF report when the re-establishment is successful or rejected so that the error cases would not introduce the transmission of RLF report. 
	No. The network can only receive the RLF report when the re-establishment is successful or rejected so that the error cases would not introduce the transmission of RLF report.
	No. Moreover, the network can only receive the RLF report when the re-establishment is successful or rejected.
	Has impact on the Uu interface, i.e., the RLF report can be only sent if the re-establishment is successful or rejected. 


Proposal: RAN3 kindly considers the above evaluation on the proposed solutions.
3. Conclusion

This contribution evaluates the solutions for the outcome of the RRC re-establishment and we propose that 
Proposal: RAN3 kindly considers the above evaluation on the proposed solutions.
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Annex: Text Proposal for TR 37.822
4.3.1
Taking the outcome of the RRC re-establishment into account for MRO
Evaluation

The criteria used for evaluation are presented below:

Impact on MRO: 

· Ability of identifying the error cases related to the outcome of RRC re-establishment.

· Ability of identifying the detailed outcome of RRC re-establishment.
Impact on the non-MRO functions: ability to provide additional information for other functions, such as MDT.

Specification impact: the solution has impact on X2 interface or Uu interface. 

The evaluation of the solutions is summarised in the Table 4.3.1-1

Table 4.3.1-1 Evaluation of the solutions to the outcome of the RRC re-establishment

	
	Impact on MRO
	Impact on the non-MRO functions 
	Specification impact

	
	Ability of identifying the error cases related to the outcome of RRC re-establishment
	Ability of identifying the detailed outcome of RRC re-establishment
	
	

	Network-based solution 1
	Yes with the condition that the RLF indication triggered from the RRC re-establishment must be combined with the RLF report triggered at the RRC connection setup. 

The error cases, including cases 2 to 4 as defined in [2], can be identified.


	Yes with the condition that the RLF indication triggered from the RRC re-establishment must be combined with the RLF report triggered at the RRC connection setup.

In [2], case 2 indicates the coverage issue, and cases 3 & 4 indicate the DL/UL coverage issue of the re-establishment cell.
	Yes, the new flag can be used by MDT to identify the issues of the re-establishment cell. 
	Has impact on the X2 interface, i.e., a new flag is added in the RLF indication. Moreover, the specification should indicate that using such flag requires combining two RLF indications.

	Network-based solution 2
	2a
	No. The same indication (e.g., matched or unmatched) can be due to different outcomes of RRC re-establishment.
	No. The same indication (e.g., matched or unmatched) can be due to different outcomes of RRC re-establishment.
	No. The indication of matched or unmatched can be derived through the RLF report so that no extra information is provided for MDT. 
	Has impact on the X2 interface, i.e., a new indication, e.g., matched or unmatched, is added in the RLF indication. 

	
	2b
	No. The same comparison result can be due to different outcomes of RRC re-establishment. 
	No. The same comparison result can be due to different outcomes of RRC re-establishment.
	No. The comparison result can be derived through the RLF report so that no extra information is provided for MDT.
	Has impact on X2 interface, i.e., the existing IE called Re-establishment cell ECGI in the RLF Indication should be used to signal the cell where the RLF report has been retrieved even if re-establishment is failed. 

	Network-based solution 3
	No. The measurement results are recorded when RLF is declared, which may not reflect the outcome of re-establishment.
	Maybe detect the coverage issue, if the recorded measurement results contain all cells when RLF is declared. 


	No. No extra information can be provided to MDT.
	No

	UE based solution
	4a
	Yes. The error cases includes T311 expires, T301 expires, and the selected cell becomes unsuitable. 
	Yes, the expiry of T311 can be regarded as coverage issue. Moreover, if the recorded results indicate expiry of T301 or the selected cell becomes unsuitable, it can help the network detect the DL/UL problem of the re-establishment cell.
	Yes, the result of re-establishment can be used by MDT to identify the issues of the re-establishment cell or the coverage issue.
	Has impact on the Uu interface, i.e., the result of re-establishment should be added in RLF report. 

	
	4b
	Yes, the RLF report without re-establishment cell ID can be regarded as the error cases 
	No. For the RLF report without re-establishment cell ID, the network cannot differentiate the coverage issue or the DL/UL coverage issue of the re-establishment cell.
	No. Moreover, the re-establishment cell ID is missed in some RLF reports compared to the legacy RLF report. 
	Has impact on the Uu interface, i.e.,  the re-establishment cell ID would not be included in the RLF report if RRC re-establishment procedure is failed after selecting a cell. 

	
	4c
	No. The network can only receive the RLF report when the re-establishment is successful or rejected so that the error cases would not introduce the transmission of RLF report. 
	No. The network can only receive the RLF report when the re-establishment is successful or rejected so that the error cases would not introduce the transmission of RLF report.
	No. Moreover, the network can only receive the RLF report when the re-establishment is successful or rejected.
	Has impact on the Uu interface, i.e., the RLF report can be only sent if the re-establishment is successful or rejected. 
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