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Introduction

In recent meetings the topic of migration to SAE/LTE while keeping the current HSPA technology on an evolution path consistent with the findings of SAE effort has been getting more and more attention from a number of players in the industry. Undoubtedly, a smooth migration path to LTE is a necessary precondition for its success. This contribution addresses the topic and proposes a way forward.

Discussion

At SA#31 it has been formally agreed that the study of the evolution of HSPA and the migration aspects are strictly part of the SAE effort. It has also been agreed in tdoc SP-060201 that:

“In order not to jeopardize LTE and SAE time scales we encourage to endorse the following recommendations:

· As a working principle, the study phase on HSPA+  is not expected to be used  to question agreed LTE/SAE working assumptions  

· The study phase on HSPA+ is not expected to impact the SAE timeplan 
(i.e. key decisions and the proposed meetings where these decisions are to be made, as identified in the Joint Meeting of SA WG2, RAN WG2 and RAN WG3 in February 2006).”

As such there are some firm and solid grounds based on which discuss the way forward. We propose that these could be some initial points to be considered.

1. To maximize HSPA+ compatibility with the evolved system architecture, the HSPA+ RAN should support the S1 interfaces. 

2. From point 1 it follows that S1 interface, to facilitate commonality to LTE and HSPA+ RAN, should be technology agnostic

3. The HSPA+ RAN must be able to flexibly select upper nodes

4. When the HSPA+ RAN needs to enable sharing the same carrier with embedded HSPA, then one RAN supporting both HSPA+ and HSPA is required. So, HSPA+ must allow for concurrent support of HSPA in the same RAN.

5. For deployments where HSPA+ and HSPA can use separate carriers, separate nodes for HSPA and HSPA+ can be used

6. The reuse of the same mobility management states and NAS protocols for HSPA+ and LTE allow for simplified handling of handoff between the 2 technologies, and enables reusing core network assets for HSPA+ and LTE. This implies that evolving HSPA to share common MM and session management with LTE is beneficial.

In view of the basic assumptions outlined above, it is possible to foresee some possible migration paths like illustrated here below.

Scenario A: Upgrade path
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Figure 1 Migration path based on upgrade

In this scenario, some of the legacy RAN nodes are going to be upgraded to concurrently support legacy HSPA and CS and the HSPA+ users. These nodes will interface to the evolved core and the legacy core, as it is capable to support both legacy users and new users. Where operators may be able to acquire additional spectrum, some LTE nodes may also be deployed. LTE or HSPA+ only nodes may eventually be used to re-farm HSPA spectrum when HSPA will be phased out. In this scenario, the legacy system is connected to the MME/UPE as a way to make intersystem mobility easier.

This scenario poses some questions/issues:

· Encryption and header compression are handled at the UPE in the evolved system. They are handled by RNC in the legacy system. So, when session is handed off between HSPA and HSPA+ in the same node (HSPA RNC upgraded to support HSPA+), the encryption must be moved away or brought back in to the node (depending on HO direction) to/from UPE). This could add complexity to the handover procedure and needs further study.  

· One possible way to mitigate this issue with Encryption and header compression at intersystem HO between HSPA and HSPA+ would be to move the UPE function in the upgraded RNC. This would solve the issue, but complicate the intersystem Handoff for other cases (to GPRS/UMTS CS), if it is executed by relying on the UPE to be the anchor of the session. This would be a non-issue if the anchor of the session was the Inter-AS anchor. So, if it was possible to rely on IASA for Intersystem HO, then moving UPE to the upgraded node would be a possible way forward.

· It should be noted that the upgraded RAN must retain all the existing RAN function and add on top of that add the new HSPA+ functions. This adds significant additional functionality in the RNC on top of what is arguably the most complicated node in the UMTS system.  The coexistence of SAE and traditional features in the RNC may prove to be a considerable technical challenge and solving these challenges may prove costly. Care would then be required to limit the additional complexity while still maximising the benefits of a faster and high performance LTE/SAE system.

· There may also be some performance issues when both technologies are mixed together, to be further studied. For instance, the significantly increased capacity and performance of HSPA+ (which justifies per se the introduction of HSPA+) may require a network re-planning and replacement of existing HW.

Scenario B: Overlay path

In this scenario, new-dedicated RAN nodes will handle the HSPA+ users, LTE users or a mix of them. HSPA+ may be deployed in conjunction with the SAE core network before LTE is deployed, and then these nodes should be upgradeable to also support LTE. The deployment of HSPA+ here is linked to relative timing of LTE and HSPA+ products (if LTE products and HSPA+ products come to market at comparable time, the LTE-only route might be the preferred one?). Ultimately, these nodes will be LTE capable only. Legacy may eventually be refarmed. In this scenario, the legacy system is connected to the MME/UPE as a way to make intersystem mobility easier. 
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Figure 2 Migration path based on Overlay deployment
This model is quite straightforward and allows for an easy rollout of both HSPA+ and LTE, however it may not be applicable for operators that have no possibility to deploy the new system as an overlay (e.g. due to spectrum constraints).

Conclusions

This document has introduced two models for the migration from HSPA to LTE. Operators may also opt for hybrid approaches depending on the availability of spectrum, on the deployment patterns of the existing HSPA system and other possible business considerations. The upgrade path to evolution through HSPA+ poses some challenges that need to be addressed early to make sure it can be viable.
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