
Work plan, working assumptions and meeting minutes for RED HOT and HUGE
1 Introduction
1.1 Purpose of this document
This is a living document for the purpose of supporting the work on the RED HOT and HUGE work items ‎[1]

 REF _Ref159929223 \r \h 
‎[2]. It contains
· A time plan for telephone conferences in section ‎1.3
· A list of impacted specifications, and responsible editors for RED HOT/HUGE CRs to these specifications, in section ‎2
· Meeting details and minutes from the telephone conferences in section ‎3
· Working assumptions and open issues (initially based on GP-070519) in ‎Annex A.

1.2 General working procedures

· Work will be done for both uplink and downlink in parallel, and common CRs for uplink and downlink will be written.
· Telephone conferences will be held every second week until GERAN #34 (in total 5 occasions). The outcome should be stage 2 CRs (43.055, 43.064) and essential stage 3 CRs (45.002, 45.003, 45.004). The planning between GERAN #34 and #35 is left for further study,

· The organising and chairing of the conferences will be shared among the rapporteurs of the RED HOT and HUGE work items (Ericsson, Marvell, Nokia, Siemens Networks).
· The starting time of telephone conferences will be rotated between different times since delegates from different time zones will participate.
· Contributions to a telephone conference should be submitted at least 24 hours before the starting time of the meeting.

· All agreements will be captured in this document (to be updated after each telephone conference).
1.3 Timeplan
Table 1 shows a time plan for work on the RED HOT and HUGE work items until GERAN #35. Further details can be found in section ‎3.
Some agenda items are handled at two consecutive occasions; part 1 for initial discussions and proposals and part 2 for conclusions.

	Week
	Meeting
	Agenda

	7
	GERAN #33
	

	8
	
	

	9
	
	

	10
	Telco #1

Host: Ericsson
	Timeplan

CR editorship

32QAM bit to symbol mapping

Burst format/Training sequences/tail bits, part 1
QPSK/8PSK for higher symbol rate

	11
	
	

	12
	Telco #2

Host: Nokia
	CR Editorship

Burst format/Training sequences/tail bits, part 2
Channel coding for USF, SF, part 1

	13
	(GERAN2 #33bis)
	

	14
	Telco #3

Host: 

Nokia Siemens Networks
	CR Editorship

USF and stealing flags coding (conclusions) 

Channel coding for header and data (incl.interleaving, puncturing, etc)

Payload sizes and MCS's

TSC design (remaining issues)

Blind modulation detection (remaining issues)



	15
	
	

	16
	Telco #4

Host: Marvell
	CR editorship

Channel coding for header and data, conclusions

Payload sizes/MCS:s, conclusions

Tx pulse shaping

TSC design (remaining issues)

Blind modulation detection (remaining issues)

USF and stealing flags (remaining issues)



	17
	
	

	18
	Telco #5

Host: Ericsson
	TSC design 

USF

Payload sizes/MCS:s

Various open issues

Discussion and conclusions 

Planning of future work 

 

	19
	
	

	20
	GERAN #34
	CRs to 43.055, 43.064, 45.002, 45.003, 45.004

	21
	
	

	22
	
	

	23
	
	

	24
	
	

	25
	[Ad hoc meeting]
	This is a proposal. To be decided by GERAN WG1.

	26
	
	

	27
	
	

	28
	
	

	29
	
	

	30
	
	

	31
	
	

	32
	
	

	33
	
	

	34
	
	

	35
	GERAN #35
	CRs to 24.008, 44.018, 44.060, 45.001, 45.005 (with tbd?), 45.008

LS to CT1


Table 1. Timeplan for RED HOT/HUGE work until GERAN #35.

2 CR editors
Affected specifications and responsible CR editors are listed in Table 2. Please volunteer for editorship of one or more of the specifications for which no editor is appointed.
	Spec
	Editor
	Target meeting
	Comments

	24.008
	Ericsson
	GERAN #35
	

	43.055
	Siemens
	GERAN #34
	

	43.064
	Marvell
	GERAN #34
	

	44.018
	Motorola
	GERAN #35
	

	44.060
	Nokia (HUGE) & InterDigital
	GERAN #35
	

	45.001
	Nokia
	GERAN #35
	

	45.002
	Nokia
	GERAN #34
	

	45.003
	Ericsson
	GERAN #34
	

	45.004
	Nokia
	GERAN #34
	

	45.005
	Ericsson
	GERAN #35/#36
	Receiver performance tbd at GERAN #35?

	45.008
	Siemens
	GERAN #35
	

	45.010
	Siemens
	GERAN #35
	


Table 2. CR editors.
3 Details of telephone conferences

3.1 Telephone conference #1

Host: Ericsson
Date/time: Thursday, March 8th, 13-15 CET (week 10)
Agenda:
· Timeplan

· Editorship for CRs

· 32QAM bit to symbol mapping
· Burst format for higher symbol rate, initial discussions and proposals
· Optimisation criteria

· Number of training symbols
· Number of tail symbols
· Training sequences

· Relation of training sequences to modulation detection

· QPSK or 8PSK for higher symbol rate

Participants:
Alcatel-Lucent
Jacques Achard, Ghislain Costagliola

Ericsson

Gustav Almquist, Tomas Andersson, Stefan Eriksson, Anders 





Molander, Mårten Sundberg, Margareta Zanichelli

Huawei

De Chen, Gunnar Hedby

Infineon

Holger Neuhaus
InterDigital

Prabhakar Chitrapu, Stephen Dick, Ahmad Vafaei

Marvell

Paul Spencer, Amir Winstok

Motorola 

Timothy Chappel, Ilya Gonorovsky, Sandeep Krishnamurthy,



Howard Thomas, Jim Wu

Nokia

Kent Pedersen, Eddie Riddington

Nortel

Thomas Chatelet


NXP

Hans Kalveram
Research In Motion
Johanna Dwyer, Werner Kreuzer, Mariana Lyu
Samsung 

Jongsoo Choi
Siemens Networks 
Jürgen Hofmann, Eswar Vutukuri, Hartmut Wilhelm
TeliaSonera 

Christian Bergljung, Ulf Tegth

Texas Instruments 
Timothy Schmidl

ZTE 

Xinhui Wang
3.1.1 Meeting minutes
1. Time plan

The time plan (see Table 1) was presented by Stefan. No concerns were raised. However the time plan may need to be updated depending on the progress.
It was agreed that input documents to the telephone conferences should be distributed at least 24 hours in advance.

It was agreed to have the next conference on Thursday March 22nd, at 22-24 CET (9 p.m. – 11 p.m. GMT). It will be hosted by Nokia.
2. CR editorship

CR drafting will be shared between companies. Responsible companies are listed in Table 2.
Editors for 24.008, 44.060 and 44.018 are still missing.

3. 32QAM bit to symbol mapping
There were two contributions:
· Siemens: “Bit to symbol mapping for 32 QAM”

· Ericsson: “Comparison of two 32QAM Constellations”

It was agreed to take constellation alternative 1 as a working assumption.
4. Burst formats

There were three contributions:
· Nokia/Siemens: “Burst format for RED HOT-HUGE”

· Ericsson: “Training sequences and burst formats for higher symbol rate”

· InterDigital: “Training Sequences with Improved Cross Correlation Properties for Higher Order Modulation and Higher Symbol Rate Radio Bursts in GERAN”

It was agreed to use the optimisation criteria in section 1 of the contribution from Nokia/Siemens, with the following modifications:
· Use HT3 channel instead of TU50 channel

· In addition to the randomly selected training sequences and delays for the interferer, identify worst case training sequence pairs + interferer delays by looking at cross correlation properties, and simulate these worst cases separately. The definition of the cross correlation measure needs to be decided.
Regarding section 5 of the Nokia/Siemens contribution, it was clarified that when extending the training sequence set size beyond 8, this will be done in multiples of 8 training sequences (i.e., 8 training sequences per modulation).

It was noted that when selecting the length of training sequences (for higher symbol rate), MCSs with both high and low code rates need to be simulated.

It was clarified that the cross correlation tables in the InterDigital contribution reflect cross correlation at lag 0.

It was seen as important to consider performance also with legacy interferers (i.e., with legacy symbol rate, modulation and training sequences, e.g. GMSK speech).
5. QPSK or 8PSK for higher symbol rate
There was one contribution:
· Ericsson: “Design and evaluation of 8PSK and QPSK with increased symbol rate”

It was taken as a working assumption that QPSK be included for higher symbol rates, both for uplink and downlink.

Concerns were raised that modulation detection will be complicated with too many modulations but it was clarified that QPSK would not be used in addition but instead of GMSK/8PSK for higher symbol rates.

It was clarified that this is a working assumption only. The decision to modify the work items must be taken by TSG GERAN.

3.2 Telephone conference #2

Host: Nokia
Date/time: Thursday, March 22nd, 22-24 CET (week 12)

Agenda:
· Timeplan

· Editorship for CRs

· Burst format (including training sequences etc) for higher symbol rate, conclusions

· Channel coding
· USF coding
· SF coding

Participants:

Alcatel-Lucent
Jacques Achard

Ericsson

Gustav Almquist, Stefan Eriksson, Mårten Sundberg

Huawei

De Chen

Infineon

Holger Neuhaus

InterDigital

Behrouz Aghili

Marvell

Paul Spencer, Amir Winstok

Motorola 

Colin Frank, Sandeep Krishnamurthy, Jim Wu

Nokia

Kent Pedersen, Eddie Riddington

Nortel

Thomas Chatelet, Rene Faurie


NXP

Hans Kalveram

Research In Motion
Johanna Dwyer, Werner Kreuzer, Mariana Lyu

Samsung 

Jongsoo Choi, Yan Xin, Leo Patanapongpibul

Siemens Networks 
Jürgen Hofmann, Eswar Vutukuri

TeliaSonera 

Christian Bergljung, Ulf Tegth

Texas Instruments 
Timothy Schmidl

ZTE 

Xinhui Wang
3.2.1 Meeting minutes
1. Time plan

No comments were received regarding time plan, which can be seen in Table 1.
2. CR editorship

It was noted that editors were still missing for 24.008, 44.060 and 44.018 in Table 2.

Nokia and InterDigital volunteered as editors for 44.060 (Nokia for the HUGE related work).
3. Burst format (including training sequences etc) for higher symbol rate, conclusions
There were four contributions:
· Nokia: “Blind detection and training sequences for HUGE and REDHOT”

· Ericsson: “Blind Modulation Detection Performance for RED HOT”

· Ericsson: “Training sequences and burst formats for higher symbol rate v3"

· Samsung: "Further Design on Training Sequences for RED HOT/HUGE"

For the higher symbol rate, it was taken as a working assumption that the length of the training sequence shall be 31.
For the contribution from Samsung, it was indicated that a sequence length of 31 could be obtained by performing sequence extension by one more bit.

More time was felt needed before an agreeing on a set of sequences.

For the legacy symbol rate, it was commented that GMSK and 8PSK should use the old training sequences. No decision was made on whether new training sequences should be introduced for 16QAM and 32QAM.
There was no conclusion on whether training sequences should be used to support blind modulation detection.
4. USF coding
There were two contributions:
· Marvell: “USF Coding for RED HOT”

· Siemens Networks, Nokia: "USF Coding for higher order modulations"

For the legacy symbol rate, both contributions proposed USF codeword lengths of 12 symbols (48 bits for 16QAM and 60 bits for 32QAM).

For the first contribution, it was clarified that the burst mapping for the USF assumed the same symbol positions as the USF for 8PSK.
One company saw this as potentially allowing legacy terminals reading a USF sent using a higher order modulation.
It was also discussed whether bit swapping should be used.
For the higher symbol rate, no decision was made whether the same codeword lengths as the legacy symbol rate should be used.
5. SF coding

There were two contributions:
· Ericsson: “Stealing Flag Code Length for High Symbol Rate”

· Nokia, Siemens: Stealing Flag coding for Higher Symbol Rate
It was noted that SF coding was dependent on the header code rate, which has not yet been decided.
For the second contribution, it was commented that a reduced number of header types for could be considered for 16QAM by assigning three RLC blocks to HCS-6.
3.3 Telephone conference #3

Host: Nokia Siemens Networks

Date/time: Thursday, April 5th, 14:00 -16.30 CEST (week 14)

Agenda:

1. Approval of Agenda
2. Review of Minutes of last telco
3. CR Editorship
4. USF and stealing flags coding (conclusions) 

5. Channel coding for header and data (incl.interleaving, puncturing, etc)
6. Payload sizes and MCS's
7. TSC design (remaining issues)
8. Blind modulation detection (remaining issues)
9. AOB

Participants:

Alcatel-Lucent
Laurent Demerville

Ericsson

Gustav Almquist, Tomas Andersson, Stefan Eriksson, Mårten Sundberg

Huawei

Bin Tan

Infineon

Holger Neuhaus

InterDigital

Stephen Dick, Ahmad Vafaei, Behrouz Aghili 

Marvell
Tomer Goshen, Amir Winstok 

Motorola 

Sandeep Krishnamurthy, Jim Wu, Colin Frank, Jun Tan

Nokia Siemens Networks
Juergen Hofmann, Eddie Riddington, Hartmut Wilhelm
Nortel

Thomas Chatelet


NXP

Hans Kalveram

Research In Motion
Johanna Dwyer, Mariana Lyu

Samsung 

Jongsoo Choi, Yan Xin, Leo Patanapongpibul

TeliaSonera 

Christian Bergljung, Ulf Tegth

Texas Instruments 
Timothy Schmidl
3.3.1 Meeting minutes
1. Approval of Agenda

No comments for change were received.
2. Review of Minutes of last telco

The summarized output of the second telco on 22nd March was reviewed without comments.

3. CR Editorship
Editorships for the missing specifications were identified. Ericsson took over responsibility for 24.008 and Motorola for 44.018. 

4. USF coding and stealing flags coding (conclusions)
On stealing flags coding there were two contributions: 
· Ericsson: “Stealing Flag Code Length for High Symbol Rate (Version 2)”

· Nokia Siemens Networks: "Stealing Flag coding for Higher Symbol Rate”
The first contribution recommended the use of 8 stealing flags for 16 QAM and 32 QAM for higher and lower symbol rate and to consider also 12 bit for 32-QAM higher symbol rate. On the remark that simulation results were different to a former contribution Ericsson stated that the receive filter has been redesigned, such that a wider filter with 270 kHz has been selected. Ericsson clarified that the simulation assumptions were related to downlink only and that two header types per modulation scheme were assumed. 

Findings in the second contribution, such as the coded stealing flag length of 8 bit for QPSK and 12 bits for 32-QAM for higher symbol rate were agreed by Ericsson. The need to support three header types in case of 16 QAM for higher symbol rate and hence to foresee 12 bits for coded stealing flags was stressed by Nokia Siemens Networks to efficiently support HCS-6 coding scheme. The length of coded SF for 16 QAM higher symbol rate was left FFS.

Summary: Working Assumptions on stealing flags coding:
	Modulation scheme
	Uncoded SF length
	Coded SF length

	16 QAM, legacy symbol rate
	1
	8

	32 QAM, legacy symbol rate
	1
	8

	QPSK, higher symbol rate
	1
	8

	16 QAM, higher symbol rate
	1 or 2
	8 or 12

	32 QAM, higher symbol rate
	1
	12


On the USF coding, there were two contributions:
· Ericsson: “Simulation results for EGPRS MS decoding USF in RED HOT A mixed modulation blocks”
· Nokia Siemens Networks: "Coding of USF and Stealing flags for RED HOT”
The first contribution focused on the USF coding for legacy symbol rate. It was suggested to keep an inner part of the burst 8-PSK modulated, which includes also all USF coded bits (see section on payload sizes and MCS’s). Hence USF coding is the same for 16 QAM and 32 QAM legacy symbol rate as in EGPRS. It was commented that a higher degradation of USF performance is expected in HT 3 channel than shown for TU 3.

The second contribution focused on the coding of USF and stealing flags. For legacy symbol rate 3 USF symbols and for higher symbol rate 4 USF symbols per burst were suggested, to compensate the lower robustness related to lower energy per symbol. A comment was provided that this may yield to too high USF robustness in case of higher symbol rate. Nokia Siemens Networks responded that the work item obliges to also specify RED HOT B without widening the transmit pulse shape. Ericsson stated the need to confirm this assumption by simulations.  
Summary: Working Assumptions on USF coding:
	Modulation scheme
	Uncoded USF length
	Coded USF length

	16 QAM, legacy symbol rate
	3
	36
 or 48 

	32 QAM, legacy symbol rate
	3
	361 or 60

	QPSK, higher symbol rate
	3
	32

	16 QAM, higher symbol rate
	3
	64

	32 QAM, higher symbol rate
	3
	80


5. Channel coding for header and data (incl. interleaving, puncturing, etc)

There were two contributions:
· Marvell: “Incremental Redundancy for RED-HOT/HUGE”

· Huawei: ”New header structure to carry small LLC frame”

The first contribution suggests to employ turbo codes for increased RLC/MAC block sizes and to make use of retransmissions using 8-PSK, thus minimizing segregation loss between RED HOT A and EGPRS users. A comment was provided by Nokia Siemens Networks which impact of the proposed interleaving is seen in case of higher code rates. Marvell stated that simulations will be provided in the next telco. Comments on intra-block link adaptation were then provided. Interdigital pointed out that moving from MCS-12 up to MCS-16 would not be enabled without loss. Ericsson pointed to the case of moving from MCS-16 down to MCS-6, which could not be done straightforward. Also impacts to Ack/Nack reporting were mentioned.

Marvell clarified that there was no real issue in these cases. 

For the second contribution, it was commented that headers might get quite huge due to several TBF’s in one RLC/MAC block, which is currently not possible. Impact on RLC/MAC header definition was seen by Nokia Siemens Networks which might even affect LLC behaviour and hence this should be discussed further in GERAN WG 2. Presentation of this paper at GERAN#34 is foreseen.
6. Payload sizes and MCS's
There were two contributions:
· Ericsson: “Modulation and Coding Schemes for RED HOT A”
· Nokia Siemens Networks: “Payload sizes  and MCS’s for HUGE“
The first contribution suggests the introduction of a new burst format for REDHOT A, keeping the TSC and the inner part of the payload data (including bit swapped USF part) 8-PSK modulated while switching to 16 QAM or 32 QAM modulation scheme for the remainder of the burst. A new 80 octet RLC/MAC block size is introduced for 8-PSK and 32-QAM. Motorola asked the impact of such concept on the PA, considering different PAPR for 8-PSK and 16 QAM. It was responded that the same average power should be employed for both 8-PSK and 16 QAM / 32 QAM. Due to different backoff of the modulations of 2 dB between 8-PSK and 16 QAM, a decrease of the peak power in the inner part or an increase of the peak power in the outer part will need to be established.
A comment was given by Nokia Siemens Networks that basing modulation detection on the stealing flags would lead to lower Hamming distances to legacy SF codewords and hence legacy SF performance would be impacted. In addition greater buffering requirements would be needed in the MS, in that equalization of the four bursts has to await reception of the stealing flags in the fourth burst. A response was given that this may require using a greater coded stealing flag length. On the questioned retransmission for MCS-13 using MCS-4 Ericsson felt that this yields sufficient robustness taking into account that the header has the same robust encoding as MCS-1 and moreover IR would be in use (on DL). 

No comments were received on the second contribution. 

No further working assumptions were fixed on this topic.
7. TSC design (remaining issues)
There were two contributions:
· Ericsson: “Training sequences and burst formats for higher symbol rate v4"

· Samsung: "Annex to “Further Design on Training Sequences for RED HOT / HUGE” (  Construction of TSCs of length 31”
The first contribution was an update to the former submitted versions on this topic, including further simulation results. The results back the working assumption to go for a 31 symbol TSC length for higher symbol rate and suggest employing binary sequences performing as good as quaternary sequences.

The second contribution was an update to the former submitted version on TSC design based on periodic complementary sequences, now being adapted to a length of 31 symbols. It was asked, whether Blind Modulation Detection performance was considered within the TSC design. Samsung felt that as binary sequences have been considered this should have no major impact.

With regard to the ongoing discussion on blind modulation detection, no agreement on a set of training sequences for higher symbol rate could be found.

8. Blind modulation detection (remaining issues)
There were two contributions:
· Ericsson: “Blind Detection for Red Hot B utilizing Cyclic Training Sequences” 
· Nokia Siemens Networks: “Blind detection and training sequences for HUGE and REDHOT revised”

Related to the first contribution describing the method based on detection of rotation angles, it was commented that linear rising complexity with number of modulation schemes was rather seen as drawback than as benefit. Simulation results for adjacent channel interference performance were questioned and results for cochannel interference performance with random modulated interference were requested by Nokia Siemens Networks, pointing to their results in the second contribution.

Related to the second contribution, treating the method based on cyclic training sequence based indication, it was commented by Ericsson that a time variation of +/- 1 symbol of the wanted signal was considered as insufficient and that +/- 2 symbols should be chosen to take into account latency of timing advance control. 

Alignment of the simulation scenarios for both methods was felt needed.
No conclusion on whether training sequences should be used to support blind modulation detection was achieved.

9. AOB
It was pointed out, that submission of documents should be done according to the agreed deadline to allow companies sufficient time for review. 

Ericsson felt that the progress so far was modest and proposed a physical 2 days meeting at an airport hub (London, Frankfurt, Copenhagen) in the beginning of May before next GERAN plenary. Some other companies felt that progress for RED HOT / HUGE was rather depending on simulation effort to agree on common working assumptions and fix decisions. A proposal was done to foresee an adhoc meeting after next GERAN plenary which may be aligned with the GERAN2#34bis meeting.

3.4 Telephone conference #4

Host: Marvell
Date/time: Thursday, April 19th, 14:00 -16.30 CEST (week 16)
Agenda:
· Approval of agenda

· Review of minutes of last telco (#3)

· CR editorship

· Channel coding for header and data, conclusions

· Payload sizes/MCS:s, conclusions

· Tx pulse shaping

· TSC design (remaining issues)

· Blind modulation detection (remaining issues)

· USF and stealing flags (remaining issues)

· AOB

Participants:

Alcatel-Lucent

Laurent Demerville

Ericsson

Gustav Almquist, Tomas Andersson, Stefan Eriksson, Mårten Sundberg
Huawei

Bin Tan
Infineon

Holger Neuhaus

InterDigital

Behrouz Aghili , Marian Rudolf
Marvell
Tomer Goshen, Amir Winstok, Paul Spencer 

Motorola 

Jim Wu, Colin Frank, Tim Chappell, Ilya Gonorovsky
Nokia Siemens Networks

Juergen Hofmann, Eddie Riddington, Eswar Vutukuri, Hartmut Wilhelm
Nokia Technology Platforms
Kent Pedersen 
Nortel

Thomas Chatelet


NXP

Hans Kalveram

Research In Motion
Johanna Dwyer

Samsung 

Jongsoo Choi, Yan Xin
TeliaSonera 

Ulf Tegth
Texas Instruments 
Timothy Schmidl
ZTE

Xinhui Wang
1. Approval of Agenda

No comments
2. Review of minutes of last telco (#3)

NSN: Huawei had a comment on the impact of their proposal on LLC header size. An updated version is marked in the minutes of telco #3 (marked in blue).
3. CR editorship

No updates.
4. Channel coding for header and data, conclusions

There were 5 contributions:
· NSN: “Turbo Coding option of HUGE level C”

· Samsung: “Symbol Mapping of Turbo Encoded 16/32QAM for RED HOT A/B and HUGE C”
· Ericsson: “Modulation and Coding Schemes for RED HOT A, Version 2” 

· Motorola: “Legacy USF Extraction from Mixed Modulation RED HOT A Bursts”

· Motorola: “Signalling of the Modulation Type for Mixed Modulation Bursts”

1st contribution (Nokia Siemens) addressed an open item in HUGE WID regarding inclusion of Turbo codes. Simulation assumptions are as previously reported. Results show performance for joint and separate coding of multiple RLC/MAC blocks. It was confirmed that only 32-QAM modulation was used.
2nd contribution (Samsung) considered bit to symbol mapping. It shows that there are higher reliability bit positions in constellation. It was proposed to use this property to map systematic bits to higher reliability position bits. 
3rd contribution (Ericsson) was an update to a previous version on mixed modulation bursts, based on comments. Modulation discrimination is to be through different rotations. If not GMSK, then determination is by stealing bits, e.g. in the first burst of the radio block. Number of stealing bits is FFS. It was noted that they may be peaks when switching modulation. 
4th contribution (Motorola) provided comments on the mixed modulation proposal. It indicates that there is an assumption of a certain equalizer architecture (2 part equalizer). Paper comments that if legacy receiver uses only forward direction, then it will assume that all preceding symbols are 8-PSK. The paper proposed a number of methods to address issues.
5th contribution (Motorola) documented the issue raised in telco #3. It relates to the version of the MCS/RED HOT A contribution presented in #3. The paper considers a number of signaling reliability metrics. It was agreed that it is not reasonable to need all 4 bursts to determine modulation.  Motorola noted that all constellations were normalized to power of 1.
5. Payload sizes/MCS:s, conclusions

There were no contributions.
6. Tx pulse shaping

There were no contributions:
7. TSC design (remaining issues)

There were 3 contributions:
· Samsung: “New Periodic Training Sequences for GERAN Evolution”

· Ericsson: “TSC Correlations for Rotated Sequences and Nokia-Siemens’ Shifted Sequences”
· Nokia Siemens: “Updated Simulation Results for HUGE with Cyclic TSC set”

1st contribution (Samsung) discussed an update to the previous proposal from Samsung, to use only binary sequences.
2nd contribution (Ericsson) compared different proposals presented previously, and introduced a new sequence of length 31 - considered Ericsson, Nokia Siemens, and Samsung proposals. Concluded that cross-correlation is lowest for Ericsson proposed sequences. It was noted that all lags have been considered. It was noted that using maximum is the worst case; mean does not show this.

3rd contribution (Nokia) updated version - new Figure 5. With regard to complexity of new blind detection as compared to existing BMD, it was noted that there are some minor impacts on IRC - this is relevant only for uplink, not downlink.
8. Blind modulation detection (remaining issues)

There was 1 contribution:
· Ericsson: “On Blind Detection for Red Hot and Huge”
The paper summarized progress thus far, and proposed a way forward. It was noted that both methods are expected to perform equally well, so the reason to implement a new method would be to reduce complexity. It was proposed that the current conventional method is adopted. Feedback is welcomed from MS manufacturers.
9. USF and stealing flags (remaining issues)

There were 4 contributions:
· Nokia Siemens: “USF Coding for higher order modulations”

· Nokia Siemens Networks: “Support of Common USF Multiplexing for RED HOT”
· Ericsson: “Simulation results for EGPRS MS decoding USF in RED HOT A mixed modulation blocks, Version 2”

· Marvell: “USF Coding for RED HOT”

1st contribution (NSN): examined impact of increased number of symbols for HSR (4 symbols per burst) to compensate for loss. It was noted that the legacy bandwidth was used (linearised Gaussian shape). No backoff was applied, and USF was randomly selected.
2nd contribution (NSN) discussed support of common USF for both RED HOT A and B. It was commented that this would mandate RED HOT A mobiles to already support aspects of RED HOT B.
3rd contribution (Ericsson) is an update to the previous version – now includes simulation results for HT100nFH channel.

4th contribution (Marvell) is an update to a previous version. The method was modified to use a modified scheme based on antipodal signaling.
10. AOB

Next meeting: 3 May, 14:00-17:00 CEST. Note it is lengthened by 1 hour.
Stefan (Ericsson) proposed AdHoc meeting in June after GERAN#34. Will be raised formally at GERAN #34 – views from companies are welcomed at the next teleconference.
3.5 Telephone conference #5

Host: Ericsson

Date/time: Thursday, May 3rd, 14:00 -17.30 CEST (week 18)
Agenda:
· Approval of agenda 

· Review of minutes from last telco (#4)

· TSC design 

· USF
· Payload sizes/MCS:s
· Various open issues
· Discussion and conclusions 

· Planning of future work 

· Any other business

Participants:

Alcatel-Lucent

Jacques Achard

Ericsson

Gustav Almquist, Tomas Andersson, Stefan Eriksson, Mårten Sundberg,


Anders Molander
Infineon

Holger Neuhaus
InterDigital






Marian Rudolf, Behrouz Aghili, Ahmad Vafaei, Steve Dick, 

Prabhakar Chitrapu

Marvell
Amir Winstok, Paul Spencer 

Motorola 

Tim Chappell, Colin Frank, Ilya Gonorovsky,  Agnes Revel, Jim Wu
Nokia Siemens Networks

Eddie Riddington, Eswar Vutukuri, Hartmut Wilhelm,



Juergen Hofmann
Nokia Technology Platforms
Kent Pedersen
Nortel

Thomas Chatelet
NXP

Hans Kalveram
Research In Motion
Mariana Lyu, Johanna Dwyer, Werner Kreuzer
Samsung 

Jongsoo Choi, Leo Patanapongpibul, Yan Xin
TeliaSonera 

Ulf Tegth
Texas Instruments




Tim Schmidl

ZTE

XinHui Wang
1. Approval of agenda
The fact that TX pulse shaping was not on the agenda and has not been discussed was commented. The agenda was approved.

2. Review of minutes from last telco (#4)
Laurent Demerville from Alcatel-Lucent should be added to the participant list of telco #4 (done).


3. TSC design

There was one contribution:

· "HSR Training Sequence Evaluation", source Ericsson.

In the paper, all recent training sequence proposals are evaluated by simulations. Raw BER CDFs are presented at a given C/I or Es/N0, for different TS or TS pairs + modulation combinations. Very similar performance is shown for all sets, especially for noise limited scenarios.
It was commented that the training sequences proposed by Nokia Siemens Networks are not designed to be used with differnt rotation for different modulations. This could degrade their performance. It was also commented that a statement about the Nokia Siemens sequences not performing well on TU channels was incorrect. It was commented that the choice of operating point (raw BER level) could influence the conclusion.
There was a discussion on how to select the best set. It was proposed to prioritise some scenarios, e.g., TU channels or IRC receivers. No conclusion was reached.
4. USF

There was one contribution:

· "Support of Common USF Multiplexing for RED HOT (Update)", source Nokia Siemens Networks, Nokia
In this paper, it is proposed to put a requirement on RED HOT A MS to read USF in RED HOT B radio blocks. To facilitate this, it is proposed to place the USF bits next to the training sequence in the RED HOT B blocks. Different methods to demodulate the USF with a legacy symbol rate receiver are described.

It was commented that the fact that the receiver would sample the signal below the Nyquist frequency would cause problems but the authors felt this should not be a problem.
Concerns were raised that this requirement could degrade the performance of RED HOT A reception, e.g., due to a wider receive filter. It was clarified that the solution should not have such impact on the design of the RED HOT A receiver.

5. Payload sizes/MCS:s 
There were three contributions:
· "MCS design for HUGE A", source Ericsson.
· "MCS design and performance for HUGE B and C", source Nokia Siemens Networks, Nokia 

· "MCS design and performance for RED HOT A - Version 2", source Ericsson
“MCS design for HUGE A”

This document contains a proposed set of MCSs for HUGE A. Channel coding and RLC/MAC headers are detailed.

It was commented that the header coding may be too weak, that three puncturing patterns should be used for MCS-9 and that two spare bits should be used in the RLC/MAC header.

“MCS design and performance for HUGE B and C”
This document contains a proposed set of MCSs for HUGE B and C. Channel coding and RLC/MAC headers are detailed.
It was clarified that the reason for having two MCSs with a data rate of 88.8 kb/s is that one is for HUGE B and one for HUGE C.
It was commented that a QPSK modulated MCS with lower bit rate may be needed to improve performance at low C/I.

The question was raised whether GMSK modulated MCSs would be used for PDTCH with high symbol rate. It was clarified that according to the working assumptions, GMSK is used only for PACCH for a high symbol rate TBF.

“MCS design and performance for RED HOT A - Version 2”

This document contains a proposed set of MCSs for RED HOT A. Channel coding and RLC/MAC headers are detailed. A new MCS family with a payload size of either 80 or 84 octets (to be decided) is included. Link simulation results are presented, showing the throughput gain compared to EGPRS. The header robustness is also evaluated. The robustness of one of the headers for 32QAM may need to be increased. 

A question was raised why stealing bits are used when there is only one header type for 8PSK and 16QAM. It was clarified that the stealing bits were proposed for future use.
It was commented that the number of stealing bits is larger than the current working assumption. It was clarified that this was only to simplify the simulator implementation (due to lack of time) and that it is proposed to stick to the working assumptions in the final design.
Conclusion:
It was agreed to take the MCSs proposed in the three documents (taking the given comments into account) as a baseline to which other proposals will be compared.
6. Various open issues

There was one contribution:

· "Proposed way forward for RED HOT and HUGE", source Ericsson, Nokia Siemens Networks, Nokia
In this document a set of working assumptions are proposed. The working assumptions were discussed and some of them agreed, see below:

	Proposed working assumption
	Status

	Levels for HUGE A without turbo codes:

A.  GMSK, 8PSK and 16QAM modulation with 271 (legacy) ksymbols/s symbol rate

B.  QPSK, 16QAM and 32QAM modulation with 325 ksymbols/s symbol rate.
	Not agreed.

	Regular bursts (i.e., burst having the same modulation throughout the burst) are used for RED HOT A.
	Not agreed.

	Conventional modulation detection based on different rotation angles of the signal constellation is used for HSR.
	Agreed.

	The MCSs for RED HOT A and RED HOT B will be designed to reach peak data rates of ~100 kbps/timeslot and ~120 kbps/timeslot, respectively.
	Agreed.

	The MCSs for HUGE A and HUGE B will be designed to reach a peak data rates of ~80 kbps/timeslot and ~120 kbps/timeslot, respectively.
	Agreed.

	A new basic payload size of ~80 octets is introduced for RED HOT A.
	Agreed.

	All MCSs for RED HOT and HUGE should be designed so that PAN inclusion is possible.
	Agreed.

	High bit rate MCSs have several (up to 4) separate RLC data blocks per radio block
	Agreed.

	For RED HOT, each RLC data block is turbo encoded independently.
	Not agreed.

	If a feasible solution can be found, RED HOT A MS should be required to be able to decode the USF in a RED HOT B block. The impact on the RED HOT A MS must be reasonably low. In particular, the RED HOT A MS receiver shall not be required to use a higher sampling rate that what is required to receive blocks at legacy symbol rate.
	Not agreed.


7. Discussion and conclusions
Due to lack of time, there were no discussions under this agenda item, but some agreements were taken during the previous agenda items.


8. Planning of future work
It was proposed to have a GERAN WG1 ad hoc meeting on RED HOT and HUGE on the 19th to 21st of June. Jacques Achard from Alcatel-Lucent volunteered to chair this meeting. The decision to have a meeting must be taken by GERAN WG1 but people were asked to consider the proposal and the dates until GERAN #34.


9. Any other business
None.
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Annex A Working assumptions and open issues
A.1 Physical layer

A.1.1  Modulation
A.1.1.1 Supported modulation orders

· For PACCH, GMSK (CS-1) at legacy symbol rate must be supported by all RED HOT and HUGE TBF modes.

· For PDTCH, the following modulations will be supported:

	RED HOT A
	RED HOT B
	HUGE A
	HUGE B
	HUGE C

	GMSK

8PSK

16QAM

32QAM
	QPSK
16QAM

32QAM
	GMSK

8PSK

16QAM
	QPSK
16QAM
	QPSK
16QAM

32QAM


Table 3. Modulations.

A.1.1.2 Constellations

For 16QAM, the square constellation and the bit to symbol mapping shown in Figure 1 will be used.
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Figure 1: 16QAM constellation.

For 32QAM, the cross constellation shown in Figure 2 will be used.
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Figure 2: 32QAM constellation.

A.1.1.3 Rotation
Constellation rotation will be used with the rotation angles in Table 4.

NOTE: The purpose of constellation rotation is to reduce peak-to-average ratio.

	Modulation
	Rotation (rad)

	GMSK
	π/2

	QPSK
	3π/4

	8PSK
	3π/8

	16QAM
	π/4

	32QAM
	-π/4


Table 4. Constellation rotation.

A.1.1.4 Detection of modulation

Modulation detection will not be used in simulations at the moment.
Modulation detection will be facilitated by using the same training sequence but different constellation rotation for different modulations.
A.1.1.5 Transmit pulse shaping
For both legacy symbol rate and higher symbol rate, different Tx pulse shapes will be evaluated. The pulse shapes are for further study but should include

· Pulse with bandwidth equal to symbol rate

· Linearised GMSK pulse
· Others
A.1.1.6 Signal compression
Signal compression was not discussed by the offline session but the following questions need answers:
· Should compression be used?

· Should compression be optional or mandatory?

· Should a particular algorithm be standardised? If so, which algorithm?

· How to handle EVM requirements?

A.1.1.7 Other

It was noted that a common definition of peak-to-average ratio (PAR) would be beneficial. However, no definition was discussed or agreed by the group.

A.1.2  Burst format
A.1.2.1 Length of different parts

The burst formats shown in Table 5 will be used as a working assumption.
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Figure 3. Burst format.
	Field
	RED HOT A/ HUGE A
	RED HOT B/ HUGE B+C

	Tail (left)
	3
	4

	Encrypted bits (left)
	58
	69

	Training sequence
	26
	31

	Encrypted bits (right)
	58
	69

	Tail (right)
	3
	4

	Guard
	8.25
	10.5

	Sum
	156.25
	187.5


Table 5. Burst formats.
A.1.2.2 Training sequences

A.1.2.2.1 RED HOT A/HUGE A

· Working assumption: Reuse GMSK training sequences with antipodal signal points with maximum energy.

The working assumption will be used in simulations. Other options in ‎[3]  are for further study. 
A.1.2.2.2 RED HOT B/HUGE B+C

This is for further study. It was noted that training sequences are urgently needed to run simulations.
A.1.2.3 Tail bits
Tail bit definitions were felt not critical for the simulation results and left for further study except what is shown in Table 6.

	Modulation
	RED HOT A
	RED HOT B
	HUGE A
	HUGE B
	HUGE C

	GMSK
	As EGPRS
	N/A
	As EGPRS
	N/A
	N/A

	QPSK
	N/A
	
	N/A
	
	

	8PSK
	As EGPRS
	N/A
	As EGPRS
	N/A
	N/A

	16QAM
	
	
	
	
	

	32QAM
	
	
	
	
	


Table 6. Tail bits.

A.1.3  Channel coding
A.1.3.1 RLC/MAC header
Must be encoded separately from the data in order to support IR.

A.1.3.1.1 Error detecting code

Reuse the cyclic redundancy check (CRC) sequence for RLC/MAC headers of EGPRS, i.e., polynomial from ‎[5] giving eight CRC bits.

A.1.3.1.2 Error correcting code

Reuse the same channel coding as for EGPRS, i.e., tail-biting convolutional codes with generator polynomials G4, G7 and G5 ‎[5].

A.1.3.2 RLC data

· When convolutional codes are used, RLC data blocks are encoded separately from each other. (HUGE A/B/C)

· When turbo codes are used, RLC data blocks may be encoded separately or jointly. Both will be considered. (RED HOT A/B and HUGE C)

· In EGPRS, the size of the encoded RLC data blocks in a radio block is the same in uplink and downlink for a given MCS. The advantage with this is to align channel coding of the RLC data in uplink and downlink. For RED HOT/HUGE, this may also be advantageous but considering that different channel coding types (turbo vs convolutional) may be used in uplink and downlink, the benefits are not clear. This is for further study.

A.1.3.2.1 Error detecting code

Reuse the cyclic redundancy check (CRC) sequence for RLC data of EGPRS, i.e., polynomial from ‎[5] giving twelve CRC bits per RLC data block.

A.1.3.2.2 Error correcting code
· Whether turbo codes shall be used for HUGE C is open in ‎[1]. Comparisons are needed with convolutional codes. 

· Turbo codes for RED HOT A+B and possibly HUGE C:

· According to ‎[1], turbo codes shall be used for RED HOT. The turbo encoder (including the internal interleaver) of UTRAN ‎[6] shall be reused.

· Convolutional codes (HUGE A+B and HUGE C):

· Reuse same channel coding as for EGPRS, i.e., convolutional codes with generator polynomials G4, G7 and G5 ‎[5].

A.1.3.2.3 Puncturing/incremental redundancy

· To support incremental redundancy, two or three puncturing patterns need to be defined for each MCS. If the initial code rate is more than 2/3, three puncturing patterns are needed, otherwise 2.
· For turbo codes, the working assumption is to reuse rate matching (puncturing patterns) of ‎[6]. Any other puncturing scheme should be compared to these and chosen only if there is an improvement.
A.1.3.3 Uplink state flag (USF)
· Encode the USF separately from the rest of the RLC/MAC header and data.

· USF encoding and burst mapping should be the same for all MCS:s of a particular modulation and symbol rate (to avoid that its decoding is dependent on the decoding of stealing flags and RLC/MAC header).

· Number of USF bits (after channel encoding) is according to Table 7.
	Feature
	Modulation

Scheme
	Coded USF
	Symbols per burst (total symbols)

	RED HOT A
	16-QAM
	48 bits
	3 (12)

	RED HOT A
	32-QAM
	60 bits
	3 (12)

	RED HOT B
	QPSK
	32 bits
	4 (16)

	RED HOT B
	16-QAM
	64 bits
	4 (16)

	RED HOT B
	32-QAM
	80 bits
	4 (16)


Table 7. USF coding parameters for RED HOT.
A.1.3.4 Stealing bits

· Number of SF bits (after channel encoding) is according to Table 8.
	Feature
	Modulation

Scheme
	Coded SF

	RED HOT A, HUGE A
	16-QAM
	8 bits

	RED HOT A
	32-QAM
	8 bits

	RED HOT B, HUGE B/C
	QPSK
	8 bits

	RED HOT B, HUGE B/C
	16-QAM
	8 bits

	RED HOT B, HUGE C
	32-QAM
	12 bits


Table 8. SF coding parameters for RED HOT and HUGE.
A.1.3.5 PAN

PAN should be supported but not included in simulations at this point. The working assumptions of FANR will be followed.
A.2 RLC/MAC

This section deals with RLC/MAC aspects that are important to layer 1. It does not cover the actual protocols or procedures.
A.2.1  RLC data units

· Follow the families of EGPRS as far as possible (create larger payload sizes by packing more RLC data units per radio block)
. A new payload size of ~80 octets will be used for RED HOT A.
· The set of payload sizes in Table 7 is taken as a baseline
. Any other payload size should be compared with these and chosen only if there is an improvement. Which subset of this set that will be finally chosen is FFS.

	MCS
	Family
	Payload
[bytes]
	User data rate
[kbps]

	1
	C
	1 x 22
	8.8

	2
	B
	1 x 28
	11.2

	3
	A
	1 x 37
	14.8

	4
	C
	1 x 44
	17.6

	5
	B
	1 x 56
	22.4

	6
	A
	1 x 74
	29.6

	
	
	1 x ~80
	~32

	7
	B
	2 x 56
	44.8

	8
	Ap
	2 x 68
	54.4

	9
	A
	2 x 74
	59.2

	
	
	2 x ~80
	~64

	
	B
	3 x 56
	67.2

	
	Ap
	3 x 68
	81.6

	
	A
	3 x 74
	88.8

	
	B
	4 x 56
	89.6

	
	
	3 x ~80
	~96

	
	Ap +  B
	2 x 68 + 2 x 56
	99.2

	
	Ap
	4 x 68
	108.8

	
	A
	4 x 74
	118.4


Table 9. Set of candidate payload sizes for RED HOT and HUGE. Ap denotes a family A member which is padded when retransmitted with MCS6 or MCS3.
A.2.2  RLC/MAC header sizes

Preliminary RLC/MAC header sizes (before channel encoding) to be used in simulations are listed in Table 8. The number of BSN and CPS bits need to be increased compared to EGPRS in order to support higher MCSs. The length of the CPS field depends on the number MCS:s using a given header type for a particular modulation/symbol rate, the number of RLC data blocks per radio block and the number of puncturing patterns per MCS. Since these variables are still to be decided, preliminary assessments of CPS length are used in Table 8. Spare bits have been added for future extensions. Other fields are assumed to have the same length as in EGPRS RLC/MAC headers.

	MCS
	Uncoded header size (excluding USF)

(BSN+CPS+other+spare=total)

	
	Downlink
	Uplink

	1-4
	11+4+13+0=28
	11+4+15+1=31

	5-6
	11+3+11+0=25
	11+3+13+10=37

	7-9
	21+5+11+0=37
	21+5+13+7=46

	10-12
	31+6+11+2=50
	31+6+13+8=58

	13-16
	41+8+11+2=62
	41+8+13+8=70


Table 10. RLC/MAC header sizes.

NOTE 1:
Header sizes for 1 to 9 are the same as for EGPRS.

NOTE 2:
The BSN of the first RLC data unit in a radio block is encoded with 11 bits while the other BSNs are encoded with 10 bits each. (If a mixed MCS is used (#14 in Table 7), an extra bit is needed for the BSN field for the header of that MCS).

NOTE 3: The exact length of the CPS field can be calculated as 
[image: image4.wmf]))

(

(log

1

2

å

=

N

n

R

n

P

ceil

, where 
[image: image5.wmf]N

 is the number of MCS:s using the same header type for a given modulation and symbol rate, 
[image: image6.wmf]n

P

 is the number of puncturing patterns for MCS n and 
[image: image7.wmf]R

 is the number of RLC units in the radio block.

A.3 Baseline simulation assumptions

Antenna diversity will be used for uplink.

No antenna diversity will be used for downlink.

Channel profiles : TU3 iFH, TU3noFH

Interference: DTS-2



































































































� In case USF is 8-PSK modulated and uses same mapping as in EGPRS.





� It was discussed that it may be beneficial to use the same payload sizes for RED HOT A, RED HOT B, HUGE A, HUGE B and HUGE C (except that the largest payload sizes cannot be carried by all).


� Size 1 to 9 are the same payload sizes as for EGPRS.
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