3GPP TSG GERAN #46
GP-100808 
Jeju, Korea
Agenda Item 7.1.5.4.2
May 17 – 21, 2010 

GERAN Telco #8 on VAMOS 

3GPP TSG GERAN #46
GP-100807  

Source: Com-Research
Downlink Advanced Receiver Performance Phase 3
1 Introduction

Recently Single Antenna Interference Cancellation has been successfully extended from GMSK to higher order modulation [1], [2]. For VAMOS, this will help specifying the desired improvement step in performance specification for VAMOS level II [3], which will enable the full capacity gain of VAMOS. Since the VAMOS downlink is based on receiving only a single timeslot dedicated to support circuit switched calls of two users, the complexity of these advanced receivers fits well even into the DSPs of low-cost platforms, so that VAMOS-II capability is expected to quickly grow in the market and mostly replace the baseline VAMOS-I capability.
The situation is different for packet switched data, where reception of multiple timeslots is key for achieving sufficient data rates in EGPRS and EGPRS2. Therefore DSP clock frequency of the hardware platform is often the limiting factor. There is currently only one level of performance specified for the typical situation of 8-PSK or higher in combination with a single receive antenna in the MS. This performance specification has always been a compromise which allows implementation even under severe hardware limitations and suboptimal selection of algorithms at the time of standardization. After several years of highly successful operation of EGPRS, a performance upgrade is certainly feasible on a majority of today’s platforms. Also EGPRS2 performance specification showed significant spread between the proposals and can also by improved further with more advanced receivers [1]. Specification of different levels of performance might be more appropriate than a single compromise for the entire lifetime, because this will encourage development of improvements by vendors to significantly improve network capacity and individual user throughput and thereby get the best out of the defined data services with evolving hardware. 

In this document, main parts of a Work Item proposal for DARP Phase 3 are given for information to discuss ways forward towards its approval.
2 Proposed Work Item 

(3)

Justification 

Since the introduction of EDGE, significant progress in receiver DSP algorithms has been achieved. In recent contributions to GERAN, feasibility of Single Antenna Interference Cancellation (SAIC) for 8PSK scenarios could be demonstrated under realistic conditions.  In contrast to SAIC for GMSK scenarios, which has been studied in TR 45.903 for introduction of DARP phase 1 (Rel-6), the improvement is rather independent of the Dominant-to-rest of Interference Ratio (DIR). These facts allow imposing more stringent MS receiver requirements than currently specified in the basic sensitivity, co-channel and adjacent channel performance tests for 8-PSK modulaton.

SAIC for 8-PSK will fruitfully complement DARP phase 1 in order to enhance throughput and capacity of EGPRS data services. Also quality and capacity of OTCH speech services (Rel-5) will be enhanced, especially with regard to the wideband AMR codec. These user and network benefits are achieved without need for a second antenna and radio receive path, which are required for DARP phase 2 (Rel-7). To implement the significant downlink receiver improvement in as many as possible MS devices and to make the resulting benefit quickly available to the EDGE networks, SAIC for 8-PSK may be specified as a release-independent MS capability DARP phase 3.

Though the throughput and capacity benefit starts already with existing EGPRS data services, it may be extended to 8-PSK and other higher order modulation schemes in EGPRS2 (Rel-7) as well.

(4)

Objective 

To improve the downlink performance of the MS for 8-PSK modulated circuit switched voice, EGPRS and EGPRS2 based on a single receive antenna, thereby improving the spectral efficiency of these services.
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