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1 Introduction 
UMTS networks are the world-widely deployed commercial communication networks, serving more than 1.47 billion subscribers, while LTE networks are the most rapidly growing market which is reaching more than 200 million subscribers. It’s expected that the subscribers of UMTS networks will undergo a steady growth in the next five to ten years, while the number of subscribers of LTE networks are expected to exceed that of UMTS network within the next decade. Thus, UMTS and LTE will be co-existing in the next five to ten years, and operators will need more efforts to migrate subscribers from UMTS to LTE networks. It’s critical for operators to consider the efficient management methods on these two RATs, as well as earn more revenues and profit profile in the future.
In this contribution, the motivation of the study on joint operation of HSPA and LTE are presented.
2 Discussion

2.1 Motivations of HSPA and LTE Joint Operation
There are several reasons why the joint operation of HSPA and LTE is proposed for enhancing performance. As widely known that both HSPA and LTE will be co-existing for most operators in the next five to ten years, the spectrum refarming from HSPA to LTE is considered to need more efforts devoting for this challenging work. The other fact is that dual mode of HSPA and LTE terminals are large proportion in the marketing, and it’s easier for terminal to support the joint operation of HSPA and LTE. 
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Figure 1. Service rate combination of HSPA and LTE
As shown in figure 1, the HSPA could provide competitive service rate with LTE in the same bandwidth. If such two bands is combined, it would be easier for operators to provide competitive service rate of same bandwidth of ‘HSPA + LTE’ instead of spectrum refarming from HSPA to LTE.
2.2 Typical Scenarios of HSPA and LTE Joint Operation

Two typical deployment scenarios, i.e., collocated and non-collocated deployment, for HSPA and LTE are shown in figure 2 and figure 3. In the collocated scenario, it is assumed that there are ideal backhauls between the HSPA and LTE sites. One special case for collocated scenario is one Multi-Standard Radio (MSR) site supporting both HSPA and LTE modes, which is quite normal for the small cells. In the non-collocated scenario, there are non-ideal backhauls between HSPA and LTE sites. Capacity limitation and latency should be considered for the type of non-ideal backhaul. 
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Figure 2. Carrier aggregation of HSPA and LTE in the collocated scenario
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Figure 3. Dual-connectivity of HSPA and LTE in non-collocated scenario
2.3 Possible Directions
There are some possible directions for HSPA and LTE joint operation for both scenarios. HSPA carrier and LTE carrier are aggregated to transmit simultaneously to one user, which is the inter-RAT carrier aggregation solution required for some modifications and enhancements on the PHY layers of two RATs. Also, dual-connectivity has been done a lot of studies during Rel-12, which splits or merges the high layer data of two LTE carrier. The inter-RAT dual-connectivity functionality is shown in figure 4, in which the user’s data is splitted or merged between HSPA and LTE. Moreover, the anchor node selection and related mechanisms for data splitting/merging needs to be studied. The above two potential solutions could be promising ways for the joint operation.
The study of HSPA and LTE joint operation could be consisted of two stages.
· In the first stage, joint operation of HSPA carrier and the LTE downlink carrier in both licensed and unlicensed spectrum is considered.

· In the second stage, joint operation of HSPA carrier and the LTE uplink/downlink carrier in both licensed and unlicensed spectrum is considered.
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Figure 4. Possible interaction between HSPA and LTE for data splitting/merging
3 Conclusions
This contribution presents our initial considerations on the HSPA and LTE joint operation. We analyze the motivations, deployment scenarios and possible directions, which would benefit for operators to provide competitive service in current spectrum configuration for UMTS and LTE.
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