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1 Introduction

Long-term coexistence is likely to occur between UMTS/HSPA and LTE in one operator’s network which places interworking mechanism and enhancements into a very important position. In RAN#58, a new Rel-12 SI on RAN Enhancements for UMTS/HSPA and LTE Interworking was approved. The main objective of the SI is to investigate and evaluate mechanisms to enhance inter-RAT call redirection, connected mode mobility and load balancing between UMTS/HSPA and LTE. And it was agreed by common understanding that the target deployment scenarios should be identified first. 

This contribution aims to identify possible target deployment scenarios as many to initial the discussion and propose the high priority scenarios to be discussed in this SI from our point of view.
2 Scenarios Discussion
When operators deploy the LTE network for capacity enhancement at initial or later stage, 3G network may have been provided and optimized as the overlay. 
Scenario 1:
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Figure 1 
In this scenario as is shown in Figure 1, E-UTRAN Cell C, D and other E-UTRAN cells are totally covered by the same legacy UTRAN Cell A and B. Cell A/B has been deployed to provide basic coverage of the services in the area, while other E-UTRAN cells boost the capacity and provide differentiated services. 

This scenario describes the deployment of E-UTRAN which is not continuous, and the E-UTRAN cells are only deployed for capacity enhancement, therefore, the continuity of LTE coverage could not be guaranteed. The legacy network provides the basic and continuous coverage for those UEs with multi-mode capability and the E-UTRAN only UEs could not be served when they are out of the coverage of E-UTRAN.
Scenario 2:
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Figure 2 
In this scenario as is shown in Figure 2, E-UTRAN Cell C, D and other E-UTRAN cells which are provided by small cells nodes are totally covered by the same legacy UTRAN Cell A and B. Cell A/B has been deployed to provide basic coverage of the services in the area, while other E-UTRAN small cells boost the capacity and provide differentiated services. 

This scenario describes the deployment of E-UTRAN at the initial stage, and the E-UTRAN small cells are only deployed for capacity enhancement at some hot spots, therefore, the continuity of LTE coverage could not be guaranteed. The legacy network provides the basic coverage for those UEs with multi-mode capability and the E-UTRAN only UEs could not be served when they are out of the coverage of E-UTRAN small cells.
Scenario 3:
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Figure 3
In this scenario as is shown in Figure 3, UTRAN Cell D provided by low power node is totally covered by the same legacy UTRAN Cell A. Cell A has been deployed to provide basic coverage of the services in the area, while Cell D boost the capacity and provide differentiated service. However, the newly deployed E-UTRAN Cell B is also able to cover the UTRAN cell D.
This scenario describes the deployment of both E-UTRAN cells and UTRAN cells provided by low power nodes are deployed for capacity enhancement and differentiated service. The legacy UTRAN network provides the basic and continuous coverage for those UEs with multi-mode capability. The interworking enhancements should concentrate on the interaction between E-UTRAN cells and UTRAN cells provided by low power node in such scenario.

Scenario 4:
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Figure 4
In this scenario as is shown in Figure 4, in each UTRAN cell (Cell A, B) has the same coverage area of a corresponding EUTRAN cell (Cell C, D)

This scenario describes the deployment of E-UTRAN at the later stage, the continuity of LTE coverage could also be guaranteed. Both the legacy network and E-UTRAN provide the basic coverage for those UEs with multi-mode capability while E-UTRAN also boosts the capacity and provides differentiated services. In this particular scenario optimizations may be possible, under the assumption, of UTRAN and E-UTRAN cell being under control of a Multi Standards Radio (MSR) base station. Therefore the UEs with multi-mode capabilities could gain from the common control by the MSR base station.
For some special cases in which 3G network may not be able to provide the full overlay, operators may deploy the LTE network for coverage compensation as well.
Scenario 5:
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Figure 5
In this scenario as shown in Figure 5, none of UTRAN Cell A and E-UTRAN Cell B is able to provide basic overlay. Instead, E-UTRAN Cell B could be understood as coverage extension of legacy UTRAN Cell A. The UE connecting with UMTS within the border area will be motivated to move to the LTE network by only radio coverage reason (e.g. lack of coverage).
Scenario 6:
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Figure 6
In this scenario as is shown in Figure 6, legacy UTRAN Cell A is totally covered by the newly deployed E-UTRAN Cell B, C and other E-UTRAN cells. E-UTRAN cells have been deployed to provide the overlay and the capacity enhancement. For example, in the typical use of the GSM and LTE reframing condition case, if LTE takes lower frequency from GSM to cover untraversed area of UMTS.
The above discussion is the classification of target interworking scenarios based on coverage relations and specific usage. Besides, each co-existence deployment scenario could be further divided into co-site case and non co-site case according to site deployment, which should be considered in detail later. It would be difficult and unnecessary to give analysis and enhancements to all the scenarios mentioned above. Therefore, it is essential to sort these scenarios or more by priority. Only a high priority of the scenarios will be possible to proceed to evaluations and enhancements.
Proposal 1: It is proposed RAN3 to identify the scenarios of interest based on scenarios description above. More scenarios classified by coverage relations could also be discussed if any, but only a high priority of the scenarios will be possible to proceed to evaluations and enhancements in this SI.
Proposal 2: At least Scenario 1, 2, and 4, which is defined as UTRAN served as overlay, should be studied as target scenarios with a high priority. 
3 Conclusion
In this contribution, possible deployment scenarios of RAN Enhancements for UMTS/HSPA and LTE Interworking have been classified and illustrated to initial the priority discussion. 

Proposal 1: It is proposed RAN3 to identify the scenarios of interest based on scenarios description above. More scenarios classified by coverage relations could also be discussed if any, but only a high priority of the scenarios will be possible to proceed to evaluations and enhancements in this SI.
Proposal 2: At least Scenario 1, 2, and 4, which is defined as UTRAN served as overlay, should be studied as target scenarios with a high priority. 
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