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1
Opening of the meeting

The Chairman opened the meeting Monday the 11th October 2007 at 09:00 and welcomed the delegates to the meeting. The Chairman informed the delegates of their IPR obilgations as follows:

	The attention of the delegates to the meeting of this Technical Specification Group was drawn to the fact that 3GPP Individual Members have the obligation under the IPR Policies of their respective Organizational Partners to inform their respective Organizational Partners of Essential IPRs they become aware of.

The delegates were asked to take note that they were thereby invited:

-
to investigate whether their organization or any other organization owns IPRs which were, or were likely to become Essential in respect of the work of 3GPP.

-
to notify their respective Organizational Partners of all potential IPRs, e.g., for ETSI, by means of the IPR Statement and the Licensing declaration forms (http://webapp.etsi.org/Ipr/ ).


2
Approval of the Agenda

The Chairman presented the agenda in AHG1-070051. The agenda was agreed without comments.

3
Technical work

3.1
Matters common to HUGE and RED HOT

3.1.1
MCS design

There were no contributions to this agenda item.

3.1.2
Channel interleaver

AHG1-070053
Bit Interleaver Analysis for RED HOT and HUGE
Source:
Ericsson
Presented by:
Mårten Sundberg

The document is identical to the one presented at the 8th telephone conference on RED HOT and HUGE.

The bit interleaver spreads the bits between the bursts over which the code word is interleaved and an interleaver pattern is used for each burst to spread the bits. The same interleaver pattern is used for all bursts and it can be optimized with regards to a parameter ‘a’. Until now, only results for convolutional coded data, i.e. HUGE, has been evaluated, see GP-071241 and AHG1-070003 but the bit interleaver has also been proposed for turbo coding, i.e. RED HOT. In this document, the impact of ‘a’ on performance is shown for both convolutional codes and turbo codes. A way to find reasonably good ‘a’s for convolutional codes is proposed.

It has been seen that the worst performing ‘a’s of the convolutional encoder is with a normalized ‘a’ close to a fraction with denominator <10. Since there is a strong correlation between the different BLERdeg profiles of different convolutionally encoded MCSs it should be possible to use the same interleaver map for different MCSs with the same header type and interleaving depth. In general there is a lower BLERdeg for turbo codes than for convolutional codes. Also, the strong correlation in BLERdeg between different MCSs is not seen. Thus, if an optimized performance is sought, one interleaver per MCS could be considered. However, the difference in performance is fairly small comparing different ‘a’s (standard deviation < 0.1 % BLER @ 10 % target BLER has been seen). Thus, the trade off between possible performance gain and increased complexity should be considered.

Comments:

Units for BLER degradation is defined in %, so in figures a BLER degradation of 0.02 means additional 2 absolute percent degradation. Title of figure 4 is wrong. 

Question how sensitive is the BLER to interleaver differences? Fig 7 reference BLER is is the best performing 'a'. Therefore there is no 'a' with BLER degradation to zero, as there is no 'a' optiomal to all interleaving scenarios.

AHG1-070054
Bit Interleaver evaluation for RED HOT and HUGE
Source:
Ericsson
Presented by:
Mårten Sundberg

The paper is an update of what was presented at the 8th telephone conference on RED HOT and HUGE.

The interleaver spreads the bits evenly between the bursts over which the word is interleaved. An interleaver pattern, dependent on a parameter ‘a’, is used to interleave the bits within each burst. The interleaver mappings have been evaluated in three different scenarios in order to evaluate the bit interleaver in different diversity and channel quality conditions:

TU3iFH
Evaluates the spreading of the bits between the bursts, since the channel qualities will be uncorrelated between the bursts.

TU3nFH
Evaluates the impact of having minimal diversity between the bursts.

HT100nFH
Evaluates the spreading of bits within a burst since the high speed will cause noticeable degradation of the channel estimate the longer from the training sequence a bit is placed.

The working point of the data is assumed to be approximately 10 % BLER. Thus, the target BLER for the data simulations is 10 % BLER. For the header evaluations a target BLER of 5 % has been used. The interleavers have been evaluated with a mean calculation over the BLER degradation (in % BLER from the best performing a) for the three different scenarios. Only one C/I has been simulated per channel scenario and MCS. It is assumed that the same interleaver relations are valid across the interesting C/I-range. 

For convolutional codes the same interleaver is proposed to be used for all MCS with the same header type and interleaving depth. Thus, no correlation between the puncturing and the interleaving is assumed.

For turbo codes the variance in the BLER degradation is much smaller, with only little correlation between puncuring and interleaving. It is therefore suggested to use the same interleaver for each header type and interleaving depth also for turbo codes.

Comments:

There were no objections to base the CRs on the results and proposals contained in this document.

3.1.3
Puncturing and rate matching

There were no contributions to this agenda item.

3.1.4
Pulse shaping

AHG1-070067
Optimised pulse shape for EGPRS2-B
Source:
Nokia Siemens Networks
Presented by:
Eddie Riddington.

Several pulse shapes based on closed expression formulae have been proposed for the wide pulse shape such as the RRC at bandwidths up to 325 kHz and the linearised GMSK scaled to 325 ksymbols/s.

In this contribution, it is considered whether the pulse shape can be tailored further to the boundary conditions and performance objectives in order to better balance throughput performance and adj-channel protection.

This document is an update to GP-071340. It proposes a pulse shape for higher symbol rate which is spectrally wider than today's linearised GMSK.

The simulations described in the paper demonstrates that a pulse shape with superior properties can be obtained by computer aided optimisation rather than by tuning parameters of a pulse shape based on closed expression formula such as the linearised GMSK pulse. This is because computer optimisation based on a set of filter taps has more degrees of freedom to search for a pulse shape with good throughput performance at a given ACP requirement.

A numerically optimised Tx pulse was proposed and tested with an MS PA, and it was shown to fulfil the ACP requirement for the 2nd adjacent channel with sufficient implementation margin. This minimises the need to switch to the narrow pulse shape. 
Comments:

Contribution for both up- and downlink. On DL, system level modifications need to be given some consideration, but the pulse shape improvements are applicable for both directions.

Comment that for W-RRC the difference to current pulse shape the difference might be lower than indicated.

It was clarified that the 200 kHz target in Table 1 had not presented significant difficulties, but the 400 kHz target is difficult to reach.

Question if Fig 4 takes into accout that for a given tx power but different pulse shapes, the received power will differ. It was clarified that the effective power is the same for the different pulse shapes, but if receiver bandwith is restricted and cuts the slopes, it may off course affect the received power. 

The document was revised into AHG1-070069.

AHG1-070069
Optimised pulse shape for EGPRS2-B
Source:
Nokia Siemens Networks
Presented by:
Eddie Riddington.

Revision of AHG1-070067.

Comments:

This contribution is an analysis of impact on latency to speach services, assuming linarised GMSK receiver filter from earlier Ericsson contribtuion. Motorola asked for co-channel intereference to be further detailed.

Curves in Figure 7 assumes same output power from both terminals. Assessmene for the cases of different output is not covered. NSN informed that the performance will not differe with different output power. HUGE B, Lin. Gaussian has been simulated, but is not drafted as curve in the plot. Co-channel interference performance has not been included, but performance is expected to be similar.  Corrigation for back-off has not been taken into account in the curves in figure 7. Applicability to downlink to be further studied. 

Motorola asked for details on ACP values in table 2. Motorola belive that with wideband receivers, the need for adjacent channel protection is higher. This would affect the values in the 200 kHz case. Unclear what ACP is needed with interference cancellation in the receivers. NSN belive that the effective ACP with interference cancellation is much higher, making this uncritical. 

Agreement:

Several companies proposed the 2nd optimised pulse shape as working assumption. Ericsson proposed to phrase it "baseline" in the meaning as something weaker than working assumptions, to keep it as a reference against which other proposals can be compared. Motorola was not ready to accept it as working assumption as this would imply there should be somewhat stronger reasons to change to another pulse shape later on. It was agreed that the 2nd optimised pulse shape is used as a baseline for uplink, to form a reference for further work.

3.1.5
Performance / performance requirements

There were no contributions to this agenda item.

3.1.6
Specification impact of HUGE and RED HOT

AHG1-070061
DRAFT CR 45.003: Introduction of channel coding for RED HOT and HUGE (Rel-7)
Source:
Ericsson
Presented by:
Stefan Eriksson

This draft CR to 45.003 specify modulation and coding schemes for RED HOT and HUGE. The main modifications are update of the definitions and figures for Channel Coding and Interleaving Organization for EGPRS2. The CR is yet in a rather sketchy state, with much of the details labelled for further study.

The Chairman informed that SA has asked for the category of the late additions to Rel-7 to clearly indicated the true category of the proposals. 

It needs to be confirmed that the steps for mean_BEP coding for 16-QAM and 32-QAM can be taken to be the same as those used today for 8-PSK and that the steps taken for QPSK can be the same as those used today for GMSK. Maximum APD values for use of 16-QAM and 32-QAM on the BCCH carrier need to determined.
It was clarified that the CR is subject to (much) futher work and study, and will be re-submitted in updated version together with supportive documents to the GERAN WG1 meeting in November 2007.

AHG1-070062
Draft CR 45.008: Introduction of EGPRS2-A and EGPRS2-B (Rel-7)
Source:
Ericsson, Nokia, Nokia Siemens Networks
Presented by:
Stefan Eriksson

New features EGPRS2-A  and EGPRS2-B need to be included in this specification according to the revised WIDs in GP-071080 and GP-071083. Details of change:

1)
Radio Link Failure Criterion is extended to EGPRS and EGPRS2.

2)
Requirements for transmit power range are defined for allocation of   EGPRS2-A and / or EGPRS2-B channels on the BCCH carrier, in that a specific reduction of maximum transmit power compared to maximum transmit power for GMSK channels is accepted for all timelslots with the exception that this reduction is decreased for the timelslots preceeding a BCCH or CCCH timeslot. 

3)
Neighbour cell monitoring performance requirements are described in case EGPRS2-A and / or EGPRS2-B channels are allocated on the BCCH carrier.

4)
Current measurement quantities MEAN_BEP and CV_BEP are reused for DL measurement reports. Definition of MEAN_BEP and CV_BEP is added for each new modulation type (QPSK, 16-QAM and 32-QAM) and without distinction between EGPRS2-A and EGPRS2-B. Ranges for MEAN_BEP for QPSK modulation are identical to those specified for GMSK modulation, whilst ranges for 16-QAM and 32-QAM are identical to those specified for 8-PSK modulation.

5)
DL measurement reporting for EGPRS2-A and EGPRS2-B is specified in accordance to 3GPP TS 44.060.

6)
MCS selection in case of EGPRS2-A or EGPRS2-B is added to Annex D.

LG: recommend rephrasing to prevent misunderstanding about what modulations are allowed for EGPRS. Furhter, Iu mode is mentioned in a number pf places, which is not in line with the agreement on GERAN evolution, which should not include Iu mode. Agreement to remove Iu mode, though Ericsson informed they were prepared to attempt to make the equivalent development for Iu mode in parallel, but as a separated effort.

Exact values have not yet been specified for higher order modulation, they are for further study.

The Chairman asked for justification for the decision to reuse range values for 16/32 QAM in the MEAN BEP table. Ericsson informed the values in the table needs to be verified by simulations and have only been included as a starting point. Ericsson invited inputs from MS manufacturers.

It was agreed to use this draft CR as a baseline for a further developed CR to 45.008 to be produced for the next meeting.

3.1.7
Others

AHG1-070058
Tail symbol sequences and time masks for EGPRS2
Source:
Ericsson
Presented by:
Stefan Eriksson

This paper proposes tail symbol sequences for 16QAM and 32QAM at LSR and HSR as well as corresponding time mask specifications. A time mask for QPSK at HSR is also proposed based on the existing tail symbol sequence in 45.002.

The tail symbol sequences make the start and end of a burst well defined. They can be utilized as known states at the start/end of a trellis-based demodulator. Further, at the transmitter the output signal power will be well defined if a set of fixed symbols is transmitted. The power masks versus time for higher order modulation at legacy symbol rate (LSR) and for the modulations at high symbol rate (HSR) specified in 45.005 need to be harmonized with a proper selection of tail sequences. 

This paper addres the definitions required, argues that a single time mask for 16- and 32-QAM will be sufficient and argue that switching transients will not be a problem for the new modulations in EGPRS2.

NSN noted a symbol is missing in table 2, for each of the higher moduclation schemes. NSN is not convinced the switching transients for new modulations will be less than GPSK, and need further analysis before they can be considered negligible. NSN asked for more time to study this before being able to agree on tail symbols. The best compromise has to be found for the power in the tail symbols between equalizer performance and possible impact on switching transients.

It was clarified this investigation is sofar for the legacy pulse shape. Ericsson agreed that a tail shape should be chosen which is suitable for both uplink and downlink. 

Further work required.

3.2
Matters specific to HUGE

3.2.1
MCS design

There were no contributions to this agenda item.

3.2.2
Channel interleaver

There were no contributions to this agenda item.

3.2.3
Puncturing and rate matching

AHG1-070059
Header puncturing for EGPRS2 uplink 
Source:
Ericsson
Presented by:
Stefan Eriksson

In this contribution puncturing patterns for EGPRS2 uplink headers are proposed. Performance is evaluated by means of simulations.

For all headers except the header for UAS-7/8/9, periodic puncturing patterns have been used. The number of bits before puncturing is divisible by the number of bits to puncture or repeat. Therefore, the correct puncturing rate can be achieved without use of “increased” or “reduced” puncturing patterns. All periodic patterns are simulated and the best is chosen (on average, measured at 1%, 5% and 10% header BLER).

It was clarified that the results are for level A only, with level B being for further study.

3.2.4
Pulse shaping

There were no contributions to this agenda item.

3.2.5
Performance / performance requirements

There were no contributions to this agenda item.

3.2.6
Specification impact of HUGE

There were no contributions to this agenda item.

3.2.7
Others

AHG1-070056
Bit swapping and burst mapping for HUGE 
Source:
Ericsson
Presented by:
Stefan Eriksson

The paper proposes bit swapping and burst mapping for RED HOT.

In EGPRS bit swapping is used to put header and USF bits on strong bit positions for 8PSK modulated blocks. It has also been proposed to use bit swapping for the headers of RED HOT to ensure a robust header and good IR performance. Currently it is proposed not to swap the USF bits for RED HOT since antipodal coding of the USF symbols for RED HOT A and B is taken as a working assumption. The proposed burst mapping of RED HOT will place the stealing flags on strong bit positions right before the training sequence. The USF bits will be placed on full symbols following the training sequence to enable antipodal USF coding and common USF multiplexing. Bit swapping places the weak header bits from the burst mapping on strong bit positions.

The proposal was accepted.

3.3
Matters specific to RED HOT

3.3.1
MCS design

There were no contributions to this agenda item.

3.3.2
Channel interleaver

AHG1-070052
Performance Comparison of Channel Interleavers for DAS-8 
Source:
Samsung
Presented by:
Jongsoo Choi

This contribution compares performance between two interleaver structures, the Bit interleaver and the Parallel bit interleaver with SMP for DAS-8, with the same ‘a’ values as investigated in "Performance of Parallel Interleaver with SMP for RED HOT" presented at Telco #8 by Ericsson. Simulation results demonstrate that the use of the Parallel bit interleaver with SMP is advantageous in BER and BLER as well as throughput. It is proposed that the Parallel bit interleaver with SMP should be taken into account in EGPRS2 specification.
Comments:

Ericsson noted that the coding chain desctiption of DAS-8 as presented in this paper shows differences to the Ericsson assumptions, which may explain some of the discrepances between the simulations. NSN notes that this proposal does cause additional complexity which need to be weighted against the potential gains. Further analysis on gains and complexity was invited in order to justify a decision on channel interlever. Samsung replied that the bit locations performance is nothing new and hardly need more study, and the complexity would be negligible.

Telia-Sonera asked for more simulations covering all scenarios, TU3iFH, TU3nFH and HT100nFH.

AHG1-070055
Performance of parallel interleaver with SMP for RED HOT
Source:
Ericsson
Presented by:
Mårten Sundberg

This document is identical to a contribution presented at the 8th telephone conference on RED HOT and HUGE.

A parallel channel interleaver structure using symbol mapping based on priority (SMP) has been proposed to be used for RED HOT. In simple terms, the interleaver uses two interleavers, where bits from one of the interleavers are placed on strong bit positions and bits from the other interleaver are placed on weak bit positions in the modulation constellation. The systematic bits from the turbo encoder are used in the interleaver using strong bit positions. Two interleavers for turbo codes have been compared in this document, the parallel interleaver as proposed in AHG1-070019 from Samsung, and the bit interleaver as proposed in GP-071240 by Ericsson. From simulations shown in this paper there seems to be no, or very little, additional gain by using the parallel interleaver compared to the bit interleaver for turbo codes.

It is therefore proposed that the bit interleaver should be used also for turbo coded MCSs in the specifications for EGPRS2.

Comments:

The Chairman noted that it is important to produce the performance analysis before next GERAN meeting to be able to decide on an interleaving mechanism. Until GERAN decides otherwise, the working assumption continues to be the bit interleaving mechanism.

3.3.3
Puncturing and rate matching

AHG1-070063
Rate Matching for RED HOT 
Source:
Marvell Communications
Presented by:
Paul Spencer

This document is an updated to GP-071251 presented at previous GERAN meeting. The paper propose a rate matching algorithm based for RED HOT. The algorithm proposed deterministically ensures completion of the mother Turbo code, and good distribution of Chase combined bits. Also the proposal has been updated to enable self decodeability. Key changes are addition of systematic swap in the Rate Matching parameters and disucssion of implementation complexity.

Comments;

Discussion with NSN on the exact parameters and the tradeoff between low header error rate and higher throughput. NSN asked for a bitmap approach to simulate and compare the proposals including an evaulation of the resulting implementation complexity. 

AHG1-070064
Rate Matching for RED HOT - Simulation Results
Source:
Marvell Communications
Presented by:
Paul Spencer

This paper reports performance results of the Rate matching algorithm described in the accompanying document AHG1-070063.

This paper provide an extensive comparison of the performance the Rate matching algorithm proposed in AHG1-070063 to the current 25.212 rate matching (GP-071263), and to the proposal in GP-071265. The results demonstrate a notable benefit of the proposed rate matching.

At high code rate, self decodability in every RV of a MCS causes a large throughput loss. In order to avoid those losses, it is proposed to ensure self decodability of the 2nd and 3rd RV together, rather than self decodability of both RV separately. In order to achieve this demand, only a small swap rate is needed. 

Improvement of the degradation in the performance of DBS-6 with PAN is under further study, for example by examining different swap rate. However, it is noted that the relevance of DBS-6 to the overall throughput is negligible, and there is no performance loss in the hull curve.

The 1st RV performance of high rate MCS in some channels did not achieve 10% BLER. In those cases, N/A was placed in the tables for those MCSs. 

Comments:

Block with given MCS three possible redundancy versions, first and second erroneously decoded version are not decodable alone, the third is required. It was clarified that three RVs are required to ensure correct decoding. Nokia: The coding schemes should not challenge the latency reduction features we specified under LATRED i.e. that latency reductions features defined under LATRED must allow to reach the same latency improvements irrespective of the coding scheme. E.g. self-decodability is to this respect essential.  NSN expressed concern of any scheme that would reduce througput. 

AHG1-070065
Draft CR 45.003: Introduction of EGPRS-2 (RED HOT rate matching)
Source:
Marvell Communications
Presented by:
Paul Spencer

The draft CR was presented as an example of how implementation of RED HOT rate matching into the spec in practice is done as addition without major modifications required to the existing procedures. NSN note that symbol definitions are still missing. An explicit reference to 25.212 is not included. NSN belived the proposal as drafted in 065 is complex and might lead to implementation errors unless clarified. Ericsson asked for other companies to provide simulation results based on this draft CR to verify the gains and in particular to verify the implementability of the coding.

AHG1- 070066
Puncturing schemes for RED HOT
Source:
Nokia, Nokia Siemens Networks
Presented by: 
Eswar Kalyan Vutukuri

A set of puncturing patterns are proposed for data puncturing for RED HOT. The proposed puncturing patterns have performance comparable to UTRAN rate matching for the first transmission (only DBS-6 and DBS-7 seem to have slightly suboptimal performance whilst some coding schemes showed slightly better performance) and at the same time the 2nd and the 3rd transmission are all self decodable with the proposed puncturing patterns whilst this is not true for the UTRAN rate matching. Since self decodability has always been ensured for transmissions on the downlink in GERAN, it is proposed that this property shall be retained. 

Instead of redistributing the systematic bits, search has been performed for good self decodable patterns for subsequent transmissions with minimal number of systematic bits thus allowing all the systematic bits to be still transmitted in the first transmission thereby ensuring the best performance.

Comments:

Marvell commented that their simulations had shown different results for similar cases. Marvell requests more simulation results to verify the behaviour and note that the results are very dependent on the modulation assumptions. Marvell belive there is an error in the number of bits in the DBS-9 simulation. To be verified.

The Chairman noted that table 4 incidate high difference in performance between first and second transmission, and wonderd if that is a problem. NSN informed that it is the intended feature of the first transmission to have high throughput performance. Marvell belive header error rate need to be accounted for. 

The schemens all have some drawbacks. It is not easy to decide the best way forward and is not clear what impact the drawbacks have on system performance. Eg in VoIP scenario only a very limited number of retransmissions can be allowed. Under high first transmssion error rate the second transmission is also likely to fail due to even worse performance. If second transmission is not self-decodable, third transmission may be required, impacting latency severely. The Chairman propose equal probability of decoding. 

The Chairman noted it is required at this point in the work to take an overview  of what we are doing. Incremental errorcorrection when several blocks are combined is also an option. Even the choise of turbocodes may be changed if the overall benefits turn out to be negative. NSN emphasized that decodability is of utmost importance. The Chairman noted that link level simulations of some sort would be most helpful in estimating the overall impact if available.

Offline discussion recommended.

AHG1-070060
Header puncturing for EGPRS2 downlink
Source:
Ericsson
Presented by:
Stefan Eriksson

In this contribution puncturing patterns for EGPRS2-A downlink headers are proposed. Performance is evaluated by means of simulations. EGPRS2-B is left for further study.

Periodic puncturing patterns have been used. For DAS-8/DAS-9, all periodic patterns with period 69 are simulated and the best is chosen (on average, measured at 1%, 5% and 10% header BLER). For DAS-11/DAS-12, all periodic puncturing patterns with period 15 and maximum dfree were simulated.
Comments:

These results have not yet been included in the CR, but were together with RED HOT B results when available expected to be included in the final version of the CR to be presented at a future meeting.

AHG1-070071
Outcome of Offline Session on Rate Matching and Puncturing
Source:
Ericsson, Marvell, Nokia, Nokia Siemens Networks, Samsung
Presented by:
Jürgen Hofmann

In order to progress the work on specification of rate matching and puncturing schemes for RED HOT the sourcing companies believe that the following requirements should apply for the design:

1.
The property of self-decodability of each transmission and retransmission should be kept. 

2.
Overall throughput performance of the self-decodable scheme should be compared against the baseline, which is represented by the UTRAN rate matching proposal in 25.212 assuming no header errors. Throughput performance of each modulation and coding scheme should be close to the baseline.

3. 
The integrity of the transmissions at 10% BLER should to some degree be balanced, in that 

a)
the relative performance loss of the first transmission should be less than 0.1 dB compared to the first transmission according to the baseline.

b)
the relative performance loss of the second transmission should be less than 3 dB compared to the first transmission.

c)
the relative performance loss of the third transmission should be less than 4 dB compared to the first transmission.

4.
The IR combining loss at 10% BLER after second or third transmission as compared to the baseline should be no higher than

a)
[0.5] dB after second transmission and 

b)
[1] dB after third transmission. 

c)
The values above are preliminary and will be fixed within short-term over the GERAN1 reflector or the next 3GPP GERAN teleconference.

5. 
The radio channel will be TU3idFH for co-channel interference performance and HT100noFH for sensitivity performance.

6.   For modulation coding schemes with two redundancy versions item 3 and 4 only apply for the first and second transmission, for those with three redundancy versions item 3 and 4 apply for the first, second and third transmission.

7.
If the performance of the self decodable scheme is considerably less than the base line, the requirement of the property of self-decodability of each transmission and retransmission should be revisited. 
Comments:

Clarification that each decodability is not dependent on whether combining is used ot nor. Requirement 2 defines the baseline for this investigaton. Requirement 4 follows from Requirement 2, but is more narrow in its scope. The Chairman wondered if requirement 3b) is sufficiently strong, considering e.g. voip applications. To be considered. The impact on VoIP bearers in terms of coverage, spectrum efficiency etc need to be analysed. Nokia noted all the new system improvements have impact, but are difficult to translate into requirements. It was noted that in this proposal, while focusing on retransmissions, delay sensitive services have been kept in mind. The Chairman disagrees, and note that the requirements here listed show a focus on high througput rather than low latency. Marvell noted that the normal case will use normal reduncancy, and the following transmissions improve the error rate without really affecting the latency.

A Nokia proposal was agreed, that should these requirements (in particular item 3) challenge the feasibility of VoIP bearers, they may need to be revisited. Companies were invited to investigate this. 

3.3.4
Pulse shaping

There were no contributions to this agenda item.

3.3.5
USF encoding and multiplexing

AHG1- 070068
Support of Common USF Multiplexing for RED HOT
Source:
Nokia Siemens Networks, Nokia
Presented by: 
Eddie Riddington

This document is an update of the contribution to telco #8, Support of common USF multiplexing for RED HOT (revised from GP-071269).

This contribution discusses common USF multiplexing for RED HOT A and RED HOT B transmissions. Based on the defined compatibility objective in the GERAN Evolution Feasibility study the aim is to avoid resource segregation if both types are multiplexed on the same PDCH. Two solutions have been addressed:

-
definition of one MS support level including RED HOT A and RED HOT B,

-
mandating RED HOT A mobiles to read the USF in RED HOT B transmissions.

It is believed that either of these solutions will both increase efficiency of packet channel utilization and lead to a faster introduction of higher order modulation features in GERAN networks. However due to concerns expressed by companies in the 4th GERAN Telco on RED HOT / HUGE the first solution is considered as inappropriate from a standard point of view.

Hence the second solution is put forth as the way forward. A USF coding for detection by a receiver with 271 ksamples/s and a corresponding detection method with reasonably small additional complexity have been proposed. 

The method has been evaluated assessing sensitivity, co-channel and adjacent channel USF BLER performance as well as false USF detection rate for different propagation channels and various combinations of TX pulse shape and RX filter bandwidth. Results including impacts due to blind modulation detection and RF impairments showed a margin of more than 1.5 dB to the current performance requirements for USF as defined for EGPRS MCS-5 to MCS-9. With the linearised GMSK Tx pulse which fits to the current working assumption of a spectrally narrow transmit pulse for RED HOT B, there is even more than 3 dB margin. Hence it is proposed to conclude that USF detection in RED HOT B radio blocks by RED HOT A terminals is feasible according to the criteria defined at GERAN#34 [6]. 

It should be noted that the additional requirement inherent to the second solution does not add dependencies between RED HOT A and RED HOT B standardization, in that it would add only an MS implementation requirement, as depicted in section 3.2. Hence RED HOT A specification may fully remain independent from RED HOT B specification in this respect.

Comments:

Motorola: how are targets chosen for USF performance? Seems targets for EGPRS USF vary from 2,5 dB to 10 dB tighter than for DBS5 data.  Recommends to set more resonable targets for a fair comparison. Not convinced about new complexity indicated under 3.2.2, notes that most new complexity will be additive, not requiring modifications to existing parts. Questions the reduction in payload, seems more a re-shuffling than reduction. Concerned about scenario where the USF cannot be decoded, even if the payload can. 

NSN acks most of the issues listed by Motorola, but not as concerns. NSN argues the gains justify additional complexity.

Ericsson vs Motorola vs NSN debate on the coding and extraction of USF information.  NSN note that the USF information should be absolute in the RLC mapping. Motorola does not belive USF is an absolute value. It must not be possible for data to be decoded when USF cannot. MCS5 performance requirement is -95 dB for data and for USF -97 dB. With the proposed around 6 db improvement to DBS5 data, this would drop to -101 dB, around 4 dB lower than for USF. Thus there will be a gap in the performance requirements, where USF might not be decodable, but where the data is. It was noted that currently USF requirements are much tighter than for data; this principle should be maintained for higher order modulations. Ericsson noted that the same issue must exist in the currently specified EGPRS.  RIM belive choise of modulation sheme for data should match the choise for USF. 

Multiplexing shold in view of NSN be allowed only under the restriction that USF RED HOT performance for a MS would not be worse than today. It was clarified that a MS may need to extract USF on all its supported slots. Motorola note the additional complexity is severe, and question if it is justified. NSN does not view the new complexity as additive. Motorola belives that due to need to add the new decoding in hardware, it will in practice be additive complexity, even if it does not burden the main processor significantly more than currently.  Motorola also expressed doubt if the multiplexing of USF with different diversity on the same slot would work. At least complexity would increase even further. RED HOT A diversity mobiles are not covered by this contribution. The assumption that improvements to data extraction would automatically apply also to USF extraction is no longer valied. Motorola thus emphasize that USF extraction performance requirements are needed. 

Discussion if mixed TBF is allowed. MPX of REDHOT A and B is unrestricted on downlink. The actual performance hit need to be determined. Triggered by Vodafone, NSN assesed the increased cost of mobiles to be zero (for RED HOT A mobiles).  NSN invited someone to clarify what is the increased complexity, as they saw none. Motorola stated the added complexity in their view was no less than 1 - 1,5 Mips per slot, and in addition they find numerous derived complexities, power consumption, logic control, hardware integration etc, did not attempt to list all.

The Chairman stopped  the discussion at this stage, concluding that from a pure radio point of view, there seem to be little additional complexity by multiplexing different mobiles on same timeslot. He also noted that information on other possible combinations than described in this paper would be helpful and should be investigated, possibly at later telcos before firm decisions can be made. 

3.3.6
Performance / Performance requirements

There were no contributions to this agenda item.

3.3.7
Specification impact of RED HOT

There were no contributions to this agenda item.

3.3.8
Others

AHG1- 070057
Bit swapping and burst mapping for RED HOT 
Source:
Ericsson
Presented by: 
Mårten Sundberg

The paper proposes bit swapping and burst mapping for RED HOT. In EGPRS bit swapping is used to put header and USF bits on strong bit positions for 8PSK modulated blocks. It has also been proposed to use bit swapping for the headers of RED HOT to ensure a robust header and good IR performance. Currently it is proposed not to swap the USF bits for RED HOT since antipodal coding of the USF symbols, see GP-071250, for RED HOT A and B is taken as a working assumption.

The document was not discussed, but was noted as basis for further work.

4
Work plan and future meetings

Meeting Schedule:

	Meeting
	Date
	Place

	Telco on EGPRS2
	31 October 14:00-17:00 UTC+1
(to be confirmed)
	Host TBD

	GP-36 and WGs
	12 - 16 Nov 2007 
	Vancouver, Canada

	GP-37 and WGs
	11 - 15 Feb 2008 
	Seoul, South Korea

	GP-38 and WGs
	12 - 16 May 2008 
	

	GP-39 and WGs
	25 - 29 August 2008
	

	GP-40 and WGs
	17 - 21 Nov 2008 
	


5
Any other business

The Chairman presented the slides which will form the basis for his presentation of the outcome of the ad-hoc to the forthcoming ordinary meeting. The slides are provided in document AHG1-070070. The presentation was noted.

6
Closure of the Meeting

The Chairman closed the meeting at 12:00, Friday the 12th October 2007.
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