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Work plan of SI “Signal Precoding Enhancements for EGPRS2 DL (SPEED)”
1 Introduction
The document contains the status and work plan for the study item on SPEED (Signal Precoding Enhancements for EGPRS2 DL).
The ‘Description’ of each Milestone in Table 1 contains the proposed work flow while the outcome is captured in the ‘Outcome’.
The document contains the status until SPEED telco#7.

2 Schedule

Table 1. Work plan
	Mile-

stone
	Description
	Outcome
	Date

	M1
	GERAN#46
Study item proposed
	· Study item approved at the closing plenary
	2010-05-05

	M2
	Telco#1
· Draft TR
· Work plan

· Common assumptions
	· Draft TR presented w/ comments received.
· Draft work plan presented and noted
· Discussion on simulation assumptions initiated. Further discussions are needed before all assumptions can be agreed.
	2010-06-30

	M3
	GERAN#47
· Draft TR

· Work plan

· Common assumptions (cont.)
· Design of DAS-12/DBS-12
· Burst format
	· TR updated and presented at closing plenary with comments received at telco#1 and WG1 session regarding common simulation assumptions and TR objectives.

· Work plan presented without comments.
· Design of DAS-12/DBS-12:
· Interleaving and puncturing for DAS-12b and DBS-12b presented based on current methods in 3GPP TS45.003 used for EGPRS2. Puncturing method slightly modified for PS3 to ensure reception of all bits with the three puncturing schemes.
· Burst format:

· Aspects of burst formatting presented where CP-length, FFT-size and burst ramping is discussed. An FFT size of 144 for PCE2-A and 168 for PCE2-B proposed.
· Training symbol placement evaluated based on ‘balancing SNR’ and ‘MMSE’ criteria. The final proposed design showed that there is a trade off in performance depending on scenario investigated.
· A concept of eliminating some of the sub carriers on the carrier edge together with increasing the modulation order (the same modulation is used in the whole burst) was presented and investigated in CCI and ACI scenarios.
· Other:
· Possible issues with the precoding technique identified and discussed, such as, non-uniform transmission power of sub carriers, intercarrier interference impact, TSC detection.
· Impact on PCE2 performance from E2 interference and E2 perforamnce impact on PCE2 interference evaluated.


	2010-08-30 –
2010-09-03

	M4
	Telco#2
· Burst format (cont.)
· Blind detection
· PAR reduction
	· Design of DAS-12/DBS-12:

· Burst formatting investigated to achieve good data and header performance. The concept of mixed mode modulation used in the evaluation together with bit-swapping of header.

· Burst format:

· Investigation on trade off between data and header performance. Bit-swapping and burst shifting used to enhance header performance. Final design evaluated with IR performance.

· Mixed mode modulation concept optimized based on RawBER for sensitivity and evaluated in both interferer and sensitivity conditions. 

· Blind modulation detection:

· Detection of EGPRS2 and PC-EGPRS2 evaluated by the use of cyclic shifted TSC.
· Other:

· Proposals to align simulation assumptions between companies to ease comparison. Agreement to include RX details in simulations to ease comparison.
· Request to clarify/modify objectives of the TR.
· WoW on TR inclusion discussed and agreed. The concept of pseudo-CR will be used.
	2010-10-27

	M5
	GERAN#48

· PAR reduction (cont.)
· Reference performance
	· TR45.860:
· Objectives revised

· Inclusion of 8 pseudo-CRs
· Burst format:
· Concept of Padded HOM investigated on:

· Different number of TSC symbols

· Repeat-padded pattern, i.e. repeating information on padded symbols in the burst

· Concept of Mixed Mode Modulation investigated as in telco#2 
· Burst mapping of PCE2 as in telco#2 with the addition of results for PCE2B.
· New concept on modified burst structure for PCE2 presented where the current TSC is kept in the burst with two IDFT modulated blocks on each side. Simulation results shown.
.

· Blind modulation detection:

· Detection of EGPRS2 and PC-EGPRS2 evaluated by the use of cyclic shifted TSC.

· Design of DAS-12/DBS-12:
· Channel coding/Mixed mode modulation investigated to achieve good header and data performance trade off as in telco#2.
· Other:
· Further discussion on proposals to align simulation assumptions between companies to ease comparison.
	2010-11-22 –
2010-11-26

	M6
	Telco#3

· PAR reduction (cont.)
· Reference performance
	· Design of DAS-12/DBS-12:
· Proposal to widen the scope of the study item to allow for re-definitions of all 32QAM modulated MCSs.

· PAR reduction:
· Investigation on PAR reduction by soft clipping, soft clipping+hard clipping and soft clipping+hard clipping+symbol rotation in terms of complexity and performance.
	2011-01-27

	M7
	GERAN#49

· Remaining topics
	· Burst format:

· Further simulation evaluation of ‘Zero Padded HOM’ by converting HSR to NSR.
· Analysis on the Frequency mapping and possibility of using carrier nulling to avoid impact from DC component.

· Method on how to apply spectrum shaping in frequency domain presented
· Modification to the burst format presented at GERAN#48 (where the placement of the TSC is kept as today) with inclusion of also the USF symbols in the time domain to accommodate USF multiplexing with legacy users.
· Simulation evaluation of modified burst format proposed at GERAN#48 with different CP length and at different channel propagation.
· Complexity estimation:
· Analysis of the complexity of different Precoded EGPRS2 methods.

· Further details on complexity analysis for different aspects of the methods proposed asked for.
· Design of DAS-12/DBS-12:
· Evaluation of the re-design of current MCSs and a proposal to widen the scope of the study item to allow for re-definitions of DAS-11/DBS-11.

· PAR reduction:
· Similar investigation as for telco#3.
· Impact on PAR from circularly shifting the TSC investigated.
	2011-02-28 – 2011-03-04

	M8
	Telco#4

· Remaining topics
	· Burst format:

· Evaluation of USF performance for the burst format proposed at GERAN#49 where USF symbols are transmitted in time domain to allow USF multiplexing with legacy users. Evaluation done for legacy MSs receiving the new burst format.
· Complexity estimation
· Discussions on whether to agree on a working assumption on maximum Radix size to be used in the study.
	2011-04-19

	M9
	GERAN#50

· Remaining topics
	· Complexity estimation

· Discussion on limitation of Radix size of FFT to 5. Different opinions expressed but not agreement reached.
· Working assumption proposed with the aim to re-use functionality from LTE. A statement will be incorporated in the TR that such aspects can be taken into account in the evaluation
· Burst format
· Coding scheme identification of ‘unified symbol rate’ by the use of stealing flags presented.

· Impact on USF performance of legacy terminals by the use of the modified burst format proposed at GERAN#49.
· Changes to the burst format proposed at GERAN#48 (with the TSC left in the time domain) by using a single OFDM symbol to reduce overhead from CP. 

· Design of DAS-12/DBS-12:

· Evaluation of the re-design of current MCSs and a proposal to widen the scope of the study item to allow for re-definitions of DAS-11/DBS-11 further discussed
· PAR reduction.
· PAR reduction of SBPCE2 investigated using PAR targets aligning with backoff allowed for EGPRS2.

· Blind modulation detection
· Evaluation of blind modulation detection with SBPCE2 updated with ADJ-interferer scenario

· Comparison of candidate techniques
· A simulated comparison of SBPCE2 with Padded HOM presented.
· Agreed pCRs

· Blind modulation detection for SBPCE2
· PAR reduction for SBPCE2

· Comparison: Padded HOM and SBPCE2
	2011-05-16
2011-05-20

	M10
	Telco#5
	· Impact on legacy services
· Initial investigation on potential USF multiplexing issue for SBPCE2, also including potential gains with the modified burst format with TSC and USF modulated in time domain.
· Reference performance

· Frame work agreed in TR on comparison of Precoded EGPRS2 with EGPRS2.
	2011-30-06

	M11
	GERAN#51

· Remaining topics
	· WID
· Modification to the WID agreed to allow MCS re-definitions of DAS-10/11 and DBS-10/11 in addition to already agreed DAS-12 and DBS-12.
· TR

· TR put under change control. Completion level of study estimated to 85%.
· Comparison of candidate techniques

· Second simulated comparison of SBPCE2 with Padded HOM presented.
· PAR reduction
· Complexity estimation of PAR reduction for SBPCE2 presented.
· Burst format
· Complexity reduction for SBPCE2B proposed to reduce smallest Radix size needed in the FFT to 3, instead of 7 as earlier proposed. 
· Design of DAS-12/DBS-12

· New concept by reducing the number of TSC symbols to lower code rate of data investigated.

· Impact to legacy services
· USF/PAN multiplexing investigated.
· USF multiplexing evaluated by simulations
· Complexity
· Complexity issues with the rotation based PAR reduction identified.
· Impacts of SBPCE2 to basestation and MS implementation presented.
	2011-08-29
-

2011-09-02

	M12
	Telco#6
	· PAR reduction

· Complexity reduction of rotation based PAR reduction presented with simulation results
· Reference performance
· Draft CR on reference performance of SBPCE2 updated with re-design of MCSs agreed at GERAN#51.

· Complexity

· Draft CR with update to complexity estimate of SBPCE2
	2011-10-25

	M13
	GERAN#52

· Remaining topics
· Conclusion of the study
	· Complexity
· Complexity reduction of rotation based PAR reduction for SBPCE2 investigated and proposed

· Update of complexity estimate of SBPCE2
· Compliance to Radix sizes used in LTE, introduced for the complexity evaluation, in TR
· Design of DAS-10/11/12/DBS-10/11/12
· New MCS design for Padded HOM introduced in the TR

· TSC optimization for SBPCE2 evaluated resulting in proposed shortening of TSC in TR
· Reference performance

· Update of SBPCE2 reference performance in TR
· Inclusion of EGPRS2-A reference performance from one MS vendor in TR
· Assumption taken to base conclusion of study on Section 8 in TR.

· Clarification on simulation assumptions for reference performance evaluations in TR
· Conclusion of study

· Conclusion of the study proposed but not agreed.
	2011-11-21

-

2011-11-25

	M14
	Telco#7
	· Design of DAS-10/11/12/DBS-10/11/12

· Further TSC optimization for SBPCE2 evaluated 
· Puncturing and interleaver optimization for SBPCE2-A (DAS-10b/11b/12b)
· Complexity

· Impacts of Padded HOM to base station and MS implementation presented

	2012-01-17

	M15
	GERAN#53

· Conclusion of the study
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