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1 Introduction 
In RAN #66 meeting, new proposal of study on the HSPA and LTE joint operation was presented [1], which included the initial considerations on the possible scenarios and directions. In this contribution, the further consideration on the new proposal of HSPA and LTE joint operation are summarised for information.
2 Introduction on New Study Item of HSPA and LTE Joint Operation
For a relative long time, there are still network evolutions of both UMTS and LTE network based on current network development status. Multi-carrier technologies, known as carrier aggregation and dual connectivity, are benefits for both UMTS and LTE networks to multiply the network capacity and improve user’s experience. In order to better utilize the existing UMTS and LTE spectrum resource, it is considered to combine the advantages of good coverage in UMTS and high data rate in LTE during long-term co-existing of UMTS and LTE.
2.1 Capacity Boosting of HSPA and LTE Joint Operation
So far as the standardization works, users could only camp on and access to either LTE or HSPA, and the users could be scheduled from one RAT to another RAT for inter-RAT load balance. The data rate is restricted by the available radio resource and the channel quality. Joint operation of HSPA and LTE aims to achieve the benefits on capacity boosting in the existing spectrum. It is noted that DC-HSPA/3C-HSPA could provide 42Mbps/63Mbps in 10MHz/15MHz bandwidth, which is a competitive data rate of Cate 3 LTE terminal with 100Mbps in 20MHz bandwidth. The solution of HSPA and LTE joint operation could enhance the user data rate as well as flexibly schedule UE on both the  spectrum of LTE and HSPA at the same time, which could provide a more efficient spectrum utilization manner. The comparison results of single user’s peak data rate with or w/o HSPA and LTE joint operation are obvious as shown in figure 1. It’s observed that the available spectrum of LTE user increases as LTE user 3 is allocated some HSPA spectrum, and it is a similar case that the user firstly camping on UMTS network is scheduled some additional LTE spectrum.
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Figure 1. An illustration of HSPA and LTE joint operation
It’s also expected that the solutions of HSPA and LTE joint operation can improve the robustness of mobility as well as maintain the high data rate experience of users. As one user access to two RATs, it is beneficial for user enhancing mobility performance during the discussion of HSPA and LTE joint operation, for example, CS voice over UMTS while high data rate of PS service over LTE at the same time without the need of CSFB.
2.2 Use cases of HSPA and LTE Joint Operation

The important use case of HSPA and LTE joint operation include inter-site scenarios, as shown in figure 2. In this scenario, the HSPA carrier and LTE carrier could be simultaneously transmitted from both two-RAT macro cells with non-ideal backhaul.
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Figure 2. HSPA and LTE joint operation of inter-site scenarios
2.3 Initial Considerations on the Scope of Study on HSPA and LTE Joint Operation
To simplify the scope of the new study proposal, the main work is consisted of splitting architecture, control plane design and user plane design. The purpose of study on HSPA and LTE joint operation aims to study some practical solutions based on the standardization outcomes of dual connectivity as well as maintain the minimum standard impacts for both LTE and HSPA standards.
2.3.1 Architecture
The new proposal is restricted to consider the RAN-side based solution for HSPA and LTE joint operation, the anchor RAT is firstly needed to determine. Considering the aspects of coverage quality, spec impact, service strategy etc., it is advisable to select the anchor node as UMTS shown in figure 3. For simplicity, the first choice of anchor node is selected as RNC where PDCP layer splits between RNC and eNodeB for user layer. 
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Figure 3. Architecture node in UMTS for HSPA and LTE joint operation
Based on the analysis above, the interactions between HSPA and LTE including control plane and user plane is definitely derived to the interface issue between RNC and eNodeB. Network architecture is obviously the main work of RAN3 groups, here whether eNodeB is co-located with NodeB will have a direct impact on the final conclusion; once there is a conclusion for the architecture, the work for control plane and user plane, i.e. RAN3 and RAN2 issues, could then be started. Hence, it is advised to determine architecture first, and then discuss the control plane and user plane splitting.
2.4 Impact Analysis of HSPA and LTE Joint Operation

The possible impacts to current standard are foreseen as follows.
· New interface for signalling configuration of joint operation on both user plan and control plane, it is advisable to consider similar interface as current Iub/Iur/X2 interface.

· User plan functionalities anchored in UMTS as data splitting need to be discussed.

· Anchor-in-UMTS based RRC signalling configuration and mechanisms need to be discussed.
3 Conclusions
This contribution presents some further considerations on the HSPA and LTE joint operation studies, such as the anchor node selection, control plane design and user plane design, etc. It is suggested to firstly decide the network architecture and then start the discussion on CP and UP within the time table of Rel-13.
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