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1   Introduction
The Single Radio Voice Call Continuity (SRVCC) is a technique that can guarantee the continuous voice calls in case of the inter-RAT handover. This contribution mainly discusses the issues if the QCI=5 bearer is handed over to the UTRAN PS domain once the target UTRAN has the PS HO support in the SRVCC from E-UTRAN to UTRAN, and gives possible solutions to solve the issues. 
2   Discussion
2.1   Background Introduction
IP Multimedia Subsystem (IMS) services can be divided into real-time services and non real-time services. The services, e.g. conversational voice, conversation video and real time gaming, are real-time services. And the services, e.g. instant messages, are non real-time services. According to [1], the support of SRVCC requires QCI=1 bearer only be used for IMS voice bearer, and QCI=5 bearer be used for the IMS signalling bearer in which the control signalling for voice, non real-time IMS services and so on are carried. 
2.2   Potential Issue Analysis 

According to [2], in case the target UTRAN has no PS HO support, the source eNB shall indicate “CS only” in the SRVCC HO Indication IE and initiate the voice bearer handover to the UTRAN CS domain. In case the target UTRAN has PS HO support, the source eNB shall indicate “PS and CS” in the SRVCC HO Indication IE, and hands over the voice bearer to the UTRAN CS domain and other bearers to the UTRAN PS domain.  From the current specification, it can be known that once the target UTRAN has the PS HO support, the QCI=5 bearer is handed over to the UTRAN PS domain when the SRVCC from E-UTRAN to UTRAN is performed. If so, it will bring into the potential issues in the following two scenarios.
Scenario 1: There is no non real-time IMS service, and the target UTRAN has PS HO support. 
Based on the section 4.2.2 in [3], in the SRVCC from E-UTRAN to UTRAN case, the voice component is transferred to UTRAN CS domain anchoring in the IMS, and the non-voice PS bearer is handed over to UTRAN PS domain. That is to say, the voice related control signalling is not transferred to UTRAN PS domain, and the non real-time services are transferred to UTRAN PS domain. Since there is no non real-time service, the handover of QCI=5 bearer into the UTRAN PS domain will cause the waste of the UTRAN’s radio resource. Further, the UTRAN’s wireless capacity and throughput will be affected. But as we all know, the capacity and throughput are key performances in UTRAN network with the mobile traffic explosion nowadays, and currently a variety of solutions are being studied and discussed in order to improve the network capacity and throughput. In addition, comparing with the separate handover of QCI=1 bearer to UTRAN CS domain, the simultaneous handovers of QCI=1 bearer to UTRAN CS domain and QCI=5 bear to UTRAN PS domain will cause low rate of handover success which may result in the frequent dropped calls. As a consequence, it will lead bad user experience due to the discontinuous voice. 
Scenario 2: There is non real-time IMS service, and the target UTRAN has PS HO support, but the target UTRAN does not support the non real-time IMS services. 

The Signalling Indication IE [4] is used to indicate an IMS signalling. When the RNC does not support the non real-time IMS services, it may result in the handover failure from EUTRAN to UTRAN PS domain. But the voice bearer is still continued handing over to UTRAN CS domain anchoring in the IMS, which introduces the delay to the procedure of SRVCC from EUTRAN to UTRAN. In addition, only the release 11 or the release 11 later RNC is allowed to continue the CS handover to UTRAN when the PS handover to UTRAN fails. 
2.3   Possible Solution 

In order to avoid the potential issues mentioned above, the capability whether the target UTRAN supports the handover of QCI=5 bearer can be introduced. In case the target UTRAN supports the handover of QCI=5 bearer, the source eNB initiates the handover of QCI=5 bearer to UTRAN PS domain. Otherwise, the source eNB will not trigger the handover of QCI=5 bearer to UTRAN PS domain. When there is no non real-time IMS service (scenario 1), the operators can configure the capability whether the target UTRAN does not support the handover of QCI=5 bearer. In this way, it can effectively avoid the waste of the UTRAN’s radio resource so that it can prevent the network capacity and throughput reducing. Meanwhile, the handover success rate can be significantly improved when only the QCI=1 bearer is handed over to UTRAN CS domain, and there is no other bearers except the QCI=5 bearer. When there is non real-time IMS service, but the target UTRAN does not support the non real-time IMS services (scenario 2), the operators can configure the capability whether the target UTRAN does not support the handover of QCI=5 bearer. As a result, there is no delay caused by handover of QCI=5 bearer in the procedure of SRVCC from EUTRAN to UTRAN, and there is no impact on the legacy RNC. 
Proposal 1: The capability whether the target UTRAN supports the handover of QCI=5 bearer can be configured by operators when the SRVCC from EUTRAN to UTRAN is performed. 
In current specification [2], whether the source eNB only initiates the handover to UTRAN CS domain when the SRVCC is performed from EUTRAN to UTRAN just depends on whether the PS HO is supported in target UTRAN. However, whether the source eNB only initiates the handover to UTRAN CS domain should also consider the condition whether target UTRAN supports the handover of QCI=5 bearer. 
Proposal 2: Not only the condition whether the PS HO is supported, but also the condition whether target UTRAN supports the handover of QCI=5 bearer should be considered when the source eNB decides whether only initiate the handover to UTRAN CS domain in the SRVCC from EUTRAN to UTRAN.  
3   Conclusion

In the contribution, section 2.1 gives a general introduction about IMS services. Section 2.2 analyzes the potential issues on the two scenarios if the QCI=5 bearer is handed over to the UTRAN PS domain once the target UTRAN has the PS HO support in the SRVCC from E-UTRAN to UTRAN. Section 2.3 describes the possible solution in order to avoid the potential issues mentioned in the section 2.2. Based on section 2.1, 2.2 and 2.3, it is proposed RAN3 to agree the following proposals and the related CR in [5]:
Proposal 1: The capability whether the target UTRAN supports the handover of QCI=5 bearer can be configured by operators when the SRVCC from EUTRAN to UTRAN is performed. 
Proposal 2: Not only the condition whether the PS HO is supported, but also the condition whether target UTRAN supports the handover of QCI=5 bearer should be considered when the source eNB decides whether only initiate the handover to UTRAN CS domain in the SRVCC from EUTRAN to UTRAN. 
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