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1. Introduction
The objective of the HSPA evolution study item was to develop a framework for the evolution of the FDD mode of the 3GPP HSPA WCDMA based radio access technology beyond Release 7 [TR25.999], which was initiated in [RP-060217] work item description of Scope of future FDD HSPA evolution and supported by a significant large number of companies {Cingular, Rogers, Vodafone, Three, China Mobile, Telefonica, O2, NTT DoCoMo, Orange, Telecom Italia, Telia Sonera, Andrew, Ericsson, HP, Lucent, Motorola, Nokia, Nortel, Samsung, Siemens} 
In TR25.999 it states - The importance of on-going and future efforts to enhance the capabilities and performance of HSPA-based radio networks is widely recognized by 3GPP operators. HSPA networks will form an integral part of future 3G systems. HSPA operators are just as interested in the potential performance and cost savings which may be achieved through HSPA Evolution as they are in the future LTE system.
This document discusses aspects of the methodology adopted to progress the HSPA evolution study item in terms of potential performance. As a result of these discussions it may be necessary to update the guiding principle in TR25.999 if work is intended to progress in developing new deployment scenarios. 
2. HSPA Spectrum efficiency


In the section 5 of TR25.999 it states in terms of objective 

Beyond Release 7, the following elements should be considered as guiding principles for HSPA Evolution:

1.
HSPA Spectrum Efficiency, Peak Data Rate and Latency should continue to evolve favourably. The tradeoffs necessary to achieve performance comparable to LTE in 5 MHz should be analyzed;
In this area a number of contributions [see RP-060694] were presented over 3 working group meetings in RAN1 to progress the work.  It was clear from the outset that in deployment scenarios being used in LTE performance evaluation – e.g. TS 25.814 scenarios Case 1 and Case 3 – that 64-QAM provided very modest enhancements in user or sector throughputs when practical transmitters and receivers were considered. 
However in this case, new scenarios were proposed for evaluation that moved beyond those considered for LTE – such as near flat-fading (PA) channel models, isolated cell scenarios (with surrounding cell sites transmitting at lower power levels), tilted vertical antenna patterns with 40 dB high front-to-back ratios (with no corresponding analysis of impact on coverage of common control channels) – that favoured 64-QAM deployment. Additionally, further deviations from the usual deployment scenarios were suggested [R1-063500, “64QAM for HSDPA – Indoor Performance with/without MIMO”) based on a highly localized scenario (similar to home-based WLAN scenarios).
Hence in this case, we have observed scenarios where non-trivial gains accrue, but these scenarios are generally restricted to small cells with highly localized coverage.

In this case the objectives as defined in TR25.999 should focus on small cells with highly localized coverage that this should be clearly understood and captured in TR25.999 so companies can progress the work in this new direction.  

3. Node B ,UTRA & Terminal Impacts

If the objective of HSPA evolution is to support small cells or “tuned” macro deployment we would need to consider this requirement from a performance aspect.  For example, do we need to define UE capability in terms of supporting a highly localized as well as the more general cellular macro deployment? 
Currently there is no text proposed for section 9.5 (Node & UTRA) and section 9.6 (Terminal Impacts) of TR25.999. The main reason for this is the work has not progressed in other working groups, as essentially these other working groups require a certain baseline from RAN1 to start the work in other areas. In particular RAN4 would need to consider the impact of Rx SNR, Tx EVM, back-off, dynamic range as part of performance requirements which are not considered in other working groups 
The introduction of dual port reference receivers into 3GPP has opened up discussions about supporting higher order modulation for these new enhanced Node B and UE receiver structures.  Some improvement can be expected with more stringent Node-B and UE EVM requirements. In terms of Node B enhancements further discussion would be needed in terms of constraints and backward compatibility 

For UE implementation, leaving aside MIMO, we would also expect the baseband complexity to increase linearly by (crudely) a factor of 1.5 over single stream HSDPA Class 10 devices (i.e. 6 bits per 64-QAM symbol/4 bits per 16-QAM). Hence we must be careful not to impose requirements that have a significantly negative impact on UE size, weight, and battery life for the general cellular deployment scenario and this aspect would need to be linked to discussions on UE capability. Accurate tradeoffs must be made between UE complexity, user experience, and network performance since the proposed enhancements may benefit a select few users under very limited conditions.
The above implementation and complexity concerns should not be seen as limiting factors in order to progress the HSPA evolution work but rather they should be considered as part of the discussions in TSG RAN towards a work item phase as indicated in TR25.999


4. Conclusion 
The importance of on-going and future efforts to enhance the capabilities and performance of HSPA-based radio networks is widely recognized by 3GPP operators.. It is therefore important that the work done in this area is progressed in measured way so the potential gains are inline with the 3GPP HSPA operator’s expectation and deployment plans. 

One way forward is to reach consensus amongst all working groups and the operator community in RAN by taking action in the following areas;
· Specify that the scope of the proposed work item applies only to special cases related to small cell or indoor scenarios. These scenarios should be specified by WG4.
· Assess impact on UE complexity, size, weight, and battery life, with specific attention to achievable SNR and EVM. This work would complemented by an assessment of Node-B impact in the same areas. Again, WG4 is in a position to execute this work.























































