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Abstract of the contribution: Regarding the scenario of LTE deployment with IMS & LTE-1xRTT SRVCC, this paper discusses how to reuse LTE-1xRTT SRVCC when LTE is widely deployed.
1. Discussion
For the scenario of LTE early deployment, LTE-1xRTT SRVCC architecture is to be deployed to provide Voice Service continuity. When LTE is widely deployed and SRVCC is no needed any more, it should be investigated how to protect & reuse the deployed the LTE-1xRTT SRVCC. 
In the following cases, people always crowd into communication system: 
· In case of festival time, people always crowd into shopping malls and viewpoints and airports, etc, and then the communication system will probably be overloaded.
· In case of emergency situation, people always crowd into communication system just to call someone and then the communication system will probably be overloaded. 
Also, according to S2-080718:
Radio resource management functions are concerned with the allocation and maintenance of radio communication paths, and are performed by the radio access network. 

To support radio resource management in E-UTRAN the MME provides the parameter ‘RAT/Frequency Selection Priority’ (RFSP) to an eNB across S1. The RFSP is a ‘per UE’ parameter that is used by the E-UTRAN to derive UE specific cell reselection priorities to control idle mode camping. The RFSP may also be used by the E‑UTRAN to decide on redirecting active mode UEs to different frequency layers or RATs. 

It is can be concluded that if the LTE cell is overloaded, then the ongoing IMS voice session associated with some active mode UE with lower subscriber type may be probably dropped. 
Also, if the LTE Cell is overloaded, UEs served by the LTE Cell will fail to initiate or receive the IMS voice Call which results in bad user experience especially for MT case.
Regarding the above two cases, one alternative for operators is to increase the’ network capability which, however, will be a great waste of network resource since the above cases will not occurs in the majority. 
But if operators fail to provide a solution, there will be a bad user’s experience or life loss in case of emergency call.

The following sections will discuss how to reuse the deployed LTE-1xRTT SRVCC to provide load balance between IMS and 1xRTT.
2. Load Balance for established IMS Voice Session
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Figure 1: Load balance for established IMS Voice Session
1. Ongoing VoIP session over the IMS access leg established over EPS/EUTRAN access.

2. The LTE Cell is overloaded and the EUTRAN makes a determination to initiate an inter-technology handover to cdma2000 1xRTT Rev A by sending Measure Control towards UE.
3. The EUTRAN signals the UE to perform an inter-technology handover.

4. The UE performs signalling for establishment of the CS access leg. The 1xRTT CS signalling exchanged between the UE and the MSC is tunnelled inside EUTRAN/EPS tunnelling to the MME and then further tunnelled inside S102 messages to the IWS.

5. Once the UE receives the traffic channel information from the cdma2000 1xRTT Rev A system, the UE retunes to the 1xRTT radio access network and performs traffic channel acquisition with the 1xRTT BSS.

6. The UE sends a 1xRTT handoff completion message to the 1xRTT BSS.

7.  The 1xRTT BSS sends an assignment complete message to the 1xRTT MSC. 

8. Ongoing voice call over the CS access leg established over 1xRTT access.
9. The EUTRAN/EPS context may be released based on the normal EUTRAN/EPS procedure.

3. Load balance for newly establishing IMS Voice Call 
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Figure 2: Load balance for newly establishing IMS Voice Call
1. For the UE, there is a newly establishing IMS Voice Call over EPS/EUTRAN access.
2. Regarding the dedicated voice bearer establishment procedure: 
a) AF triggers the dedicated voice bearer establishment procedure and MME sends bearer establish request message towards eNodeB. 

b) Upon receiving bearer establish request message, eNodeB fail to allocate the related radio resource due to LTE overloading or some other exception cases. 

c) eNodeB cheats PCC by sending back bearer establishment response indicating that ETURAN has succeeded in allocating the related radio resource.

d) At the same time, eNodeB sends Measure Control towards UE.

e) UE sends back Measurement Report towards eNodeB.
3. The EUTRAN signals the UE to perform an inter-technology handover.

4. The UE performs signalling for establishment of the CS access leg. The 1xRTT CS signalling exchanged between the UE and the MSC is tunnelled inside EUTRAN/EPS tunnelling to the MME and then further tunnelled inside S102 messages to the IWS.

5. Once the UE receives the traffic channel information from the cdma2000 1xRTT Rev A system, the UE retunes to the 1xRTT radio access network and performs traffic channel acquisition with the 1xRTT BSS.

6. The UE sends a 1xRTT handoff completion message to the 1xRTT BSS.

7.  The 1xRTT BSS sends an assignment complete message to the 1xRTT MSC. 

8. Ongoing voice call over the CS access leg established over 1xRTT access.
9. The EUTRAN/EPS context may be released based on the normal EUTRAN/EPS procedure.
3. Conclusions
Based on above discussion, we can see that if 1xRTT voice capability is A and LTE’s voice capability is B, the overall capability for Network can be up to A + B by reusing LTE-1xRTT SRVCC.
So, even when IMS is deployed, LTE-1xRTT SRVCC can also be reused to provide load balance. Here, Huawei proposes to update TS 23.213 according to Annex A.
Annex A

*************************Start 1st Change ***********************************

Procedures and flows

6.1
SRVCC from EUTRAN to 1xCS

Editor’s note: need to add some introductory texts and any further refinement to the figure/section.

Figure X3 illustrates a high-level call flow for the LTE-to-1x voice service continuity procedure.
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Figure 6.1-1: LTE VoIP-to-1x CS voice service continuity
1. Ongoing VoIP session over the IMS access leg established over EPS/EUTRAN access.

2. The EUTRAN (e.g., based on some trigger,  measurement reports or ETRAN overloading) makes a determination to initiate an inter-technology handover to cdma2000 1xRTT Rev A.

3. The EUTRAN signals the UE to perform an inter-technology handover.

4. The UE performs signalling for establishment of the CS access leg. The 1xRTT CS signalling exchanged between the UE and the MSC is tunnelled inside EUTRAN/EPS tunnelling to the MME and then further tunnelled inside S102 messages to the IWS.

5. Once the UE receives the traffic channel information from the cdma2000 1xRTT Rev A system, the UE retunes to the 1xRTT radio access network and performs traffic channel acquisition with the 1xRTT BSS.

Editor’s note: It is FFS how eNodeB determines that the UE left the eNodeB due to 1xRTT handoff or due to bad radio coverage (e.g. dead spot).

6. The UE sends a 1xRTT handoff completion message to the 1xRTT BSS.

7.  The 1xRTT BSS sends an assignment complete message to the 1xRTT MSC. 

8. Ongoing voice call over the CS access leg established over 1xRTT access

9. The EUTRAN/EPS context may be released based on the normal EUTRAN/EPS procedure.

6.2  Load balance for newly establishing IMS Voice Call
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Figure 6.2-1: Load balance for newly establishing IMS Voice Call
1. For the UE, there is a newly establishing IMS Voice Call over EPS/EUTRAN access.
2. Regarding the dedicated voice bearer establishment procedure: 
a) AF triggers the dedicated voice bearer establishment procedure and MME sends bearer establish request message towards eNodeB. 

b) Upon receiving bearer establish request message, eNodeB fail to allocate the related radio resource due to LTE overloading or some other exception cases. 

c) eNodeB cheats PCC by sending back bearer establishment response indicating that ETURAN has succeeded in allocating the related radio resource.

d) At the same time, eNodeB sends Measure Control towards UE.

e) UE sends back Measurement Report towards eNodeB.
3. The EUTRAN signals the UE to perform an inter-technology handover.

4. The UE performs signalling for establishment of the CS access leg. The 1xRTT CS signalling exchanged between the UE and the MSC is tunnelled inside EUTRAN/EPS tunnelling to the MME and then further tunnelled inside S102 messages to the IWS.

5. Once the UE receives the traffic channel information from the cdma2000 1xRTT Rev A system, the UE retunes to the 1xRTT radio access network and performs traffic channel acquisition with the 1xRTT BSS.

6. The UE sends a 1xRTT handoff completion message to the 1xRTT BSS.

7.  The 1xRTT BSS sends an assignment complete message to the 1xRTT MSC. 

8. Ongoing voice call over the CS access leg established over 1xRTT access.
9. The EUTRAN/EPS context may be released based on the normal EUTRAN/EPS procedure.

*************************End of 1st Change ***********************************
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