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Introduction
A solution to keep the voice bearer in both UE and core network during redirection procedure was endorsed in RAN3#91bis. However, there are still some open issues to support redirection for VoLTE:
· The gain needs to be evaluated, i.e. how much delay can be reduced;
· Whether reusing existing cause value is possible or not.
This paper ties to discussion the open issues.
Discussion
In order to evaluate the gain of the solution, some test has been done using some commercial UEs. Take one typical UE as an example in the paper.
Test 1
In the test 1, cause value “Time Critical Handover” is used in the UE CONTEXT RELEASE REQUEST message for redirection. The detailed test results are provided in the Annex A. The summary of the results is:
· Based on the log in the eNB, it is showed that the QCI=1 GBR bearer cannot recovered in the Initial UE Context Setup procedure. Instead, the QCI=1 GBR bearer is setup in the E-RAB Setup procedure after the Initial UE context Setup procedure. The delay caused by redirection (i.e. between upon sending RRC Connection Release to UE and upon sending RRC Connection Reconfiguration with bearer setup) is 3.27s. 
· Based on the log in the MME, it is showed that the MME shall trigger the MME Initiated Dedicated Bearer Deactivation procedure to delete the GBR voice bearer

Test 2
In the test 2, cause value “User inactivity” is used in the UE CONTEXT RELEASE REQUEST message for redirection. Based on the section 5.3.5 of TS 23.401, if the cause of S1 release is because of User inactivity, Inter-RAT Redirection, the MME shall preserve the GBR bearers, which means that the MME shall not trigger the MME Initiated Dedicated Bearer Deactivation procedure to delete the GBR voice bearer. The detailed test results are provided in Annex B:
· Based on the log in the eNB, it is showed that hat the QCI=1 GBR bearer shall be recovered in the Initial UE Context Setup procedure and the delay caused by redirection (i.e. between upon sending RRC Connection Release to UE and upon sending RRC Connection Reconfiguration with bearer setup ) is only 0.348s;
· Based on the log in the MME, it is showed that the MME shall NOT trigger the MME Initiated Dedicated Bearer Deactivation procedure to delete the GBR voice bearer

The delay can be reduced by about 3s if the MME preserves the GBR voice bearer during redirection comparing the 2 tests. Additional Tests have also been made in different scenarios with different type UEs. The results shows that the delay can be reduced around 3-6s.
Proposal 1: The delay can be reduced by about 3-6s if the MME preserves the GBR voice bearer during redirection.
Based on the section 5.3.5 of TS 23.401, if the cause of S1 release is because of User inactivity, Inter-RAT Redirection, the MME shall preserve the GBR bearers. However, the cause values User inactivity and Inter-RAT Redirection are not appropriate according their definition in TS 36.413:
	User Inactivity
	The action is requested due to user inactivity on all E-RABs, e.g., S1 is requested to be released in order to optimise the radio resources.



	Inter-RAT Redirection
	The release is requested due to inter-RAT redirection. When it is included in UE CONTEXT RELEASE REQUEST message, it indicates the PS service suspension is not required in the EPC.



Proposal 2: A new cause needs to be defined so that the MME can preserve the GBR voice bearer.
Conclusion
Based on the discussion in this paper, we propose:
Proposal 1: The delay can be reduced by about 3-6s if the MME preserves the GBR voice bearer during redirection.
Proposal 2: A new cause needs to be defined so that the MME can preserve the GBR voice bearer.
A corresponding text proposal is provided in [1].
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Annex A: Test 1 Results
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Annex B: Test 1 Results
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