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1
Opening of the meeting

The meeting was opened by the TSG GERAN WG1 Chairman, Mr. Jacques Achard (Alcatel-Lucent). The Secretary was Paolo Usai (ETSI MCC).

2
Approval of the Agenda

The TSG GERAN WG1 Chairman presented the Draft Agenda for the G1_RED-HOT_HUGE Ad-hoc meeting, provided in TD AHG1-070001; the Agenda was approved.

3
Technical work
3.1
Matters common to HUGE and RED HOT
3.1.1
Training sequences
Mr. Stefan Eriksson presented TD AHG1-070002 Training sequences for high symbol rate, from Ericsson. This contribution is an update to the one presented at GERAN#34 meeting.
The conclusions from this analysis are:
1. The two best TSC sets are Ericsson’s binary set and Nokia-Siemens’ binary set.

2. The coming introduction of dual antenna terminals makes IRC more important than single antenna, both in uplink and downlink.

3. Considering the importance of IRC and TU channels, the best suited training sequence code set is Ericsson’s binary.
Comments / Questions : Nortel Networks questioned the reliability of the assumption MSRD. Also single antenna should be considered as an important case. Samsung asked to clarify evaluations with non-normalized data (not performed, but conclusions would not differ significantly) and cross-correlation definition and impact on evaluations (felt not relevant). TeliaSonera felt the sequences very similar in performance, and supported a decision be taken, taking into account the metric.
Conclusion : this document was noted.
Mr. Eddie Riddington presented TD AHG1-070026 Training sequence selection - proposed way forward, from Nokia Siemens Networks, Ericsson, Samsung. During GERAN#34, no conclusion could be made on the selection of training sequences for the higher symbol rate, and it was suggested that companies proposing training sequences discuss this further offline to see if any agreement could be reached.

A telco was held on 11th June 2007, and the sourcing companies would like to propose the following:

· It is not possible to conclude on a single training sequence set based on existing evaluations, as these evaluations seem to provide contradicting conclusions. Further evaluations are therefore requested.

· The number of candidates could be reduced to the binary sets given in the Annex.

· Given that the most comprehensive investigation shows that the Ericsson binary set performs better than the other sets, this set is proposed as a working assumption up until the point that new evaluations become available. When new evaluations become available, the working assumption may be revised.
Comments / Questions : it was clarified that the intention is to finalize the work item at next GERAN meeting in August. Motorola asked to be involved in future teleconferences
Conclusion : the working assumption was adopted by the G1_RED-HOT_HUGE Ad-hoc meeting.
3.1.2
Stealing flags
None.
3.1.3
Channel interleaver

Mr. Mårten Sundberg presented TD AHG1-070003 Interleaver proposal for RED HOT / HUGE, from Ericsson. No detailed puncturing schemes or channel interleavers have yet been decided for the new MCSs. At GERAN#34 a generic channel interleaver was proposed. This document is an update where some modifications were made to the generic interleaver proposals and simulation results were shown.

In this contribution two interleaver formulas, applicable to GSM/EDGE, have been proposed. One formula where bit positions within modulation symbols have been taken into account and one where all bits in the interleaved word are assumed to be equally strong, in terms of bit positions within a modulation symbol.

The interleaver formulas have been used in the evaluation of RED HOT A and HUGE A. 

Both interleaver formulas depend on a parameter a, which can take limited values for each interleaver. The values of a have been evaluated by simulations and an optimum value of a is proposed for the header interleavers of both HUGE A and RED HOT A and for the data interleavers of HUGE A. Data interleavers for RED HOT A have not yet been evaluated since there will be a coupling of the puncturing and interleaving due to the different impact the systematic and parity bits have in the decoder.
Only level A of both RED HOT and HUGE have been evaluated but the interleaver would also be applicable to level B of both WIs with small modifications to the currently proposed MCS design.
Comments / Questions : Marvell felt the algorithm is rather complex. Comparison with other interleavers was not included in the document. Samsung asked whether 16QAM and Turbo coding was considered (a restriction would apply, as a specific solution would be needed). NSN asked whether restrictions could be avoided (yes, but with some further complexity).
Conclusion : the document was noted.
Mr. Jongsoo Choi presented TD AHG1-070019 Interleaving Structures for RED HOT and HUGE, from Samsung. In this contribution, Samsung proposed how the parallel interleaving structure can be used in RED HOT for initial transmission in order to take into account of a symbol mapping scheme which uses reliability levels of bit positions in higher modulation symbols. Samsung also briefly mentioned the interleaving structure of RED HOT in case of retransmissions (i.e. incremental redundancy) and for HUGE.
In RED HOT, separate interleaving processing between systematic bits and parity bits after turbo coding is beneficial to achieve further coding gain by use of “symbol mapping based on bit priority”. Samsung suggested that for RED HOT level A and B, the parallel interleaving structure be used for initial transmission to take account of the symbol mapping method, while single interleaving structure is used for retransmissions. For HUGE, Samsung recommended to use single interleaving structure for both initial transmission and retransmissions.

With parallel interleaving structure for MCSs of RED HOT, symbol mapping method was exemplified.
Comments / Questions : Alcatel-Lucent asked to explain the retransmission case. Marvell asked to provide simulation results, in order to compare the different proposals. LGE asked to clarify what was the most efficient method (felt to be code rate between half and two third).
Conclusion : the document was noted.
Mr. Paul Spencer presented TD AHG1-070022 Interleaver proposal for RED HOT / HUGE, from Marvell. This document proposed an interleaver formula for RED HOT/HUGE. In particular, this paper focused on the higher rate coding schemes that are using 3 and 4 BSNs per data block.

A square root interleaver has been investigated as a proposed candidate for bit interleaving of high MCSs for RED HOT and HUGE. Initial simulations results have been shown. It has been observed that using the square root interleaving to maximise distance between neighbouring bits has improved performance as compared with the other references. Marvell proposed that the square root interleaver be included as the interleaving method for MCSs of 3 and 4 BSNs per block.
Comments / Questions : it was clarified that the formula takes into limited account the spreading of bits in different bursts, not been foreseen that bits are spread over a (huge) number of bursts. Comparison of different methods is under consideration, as well as performance with lower number of BSNs.
Conclusion : the document was noted. It was revised in TD AHG1-070043 (to correct a few mistakes), which was noted without presentation.
Overall conclusion on "Channel interleaver" : Marvell preferred a unified interleaver. Ericsson felt that if Samsung interleaver is used, Ericssson's proposal could be used for sub-interleavers.
3.1.4
Rate matching

Mr. Jun Tan presented TD AHG1-070015 Incremental Redundancy Using Circular Buffer Rate Matching, from Motorola and Samsung. CBRM has the benefit of low complexity and flexibility – applicable to all data rates with either convolutional coding or turbo coding. It also supports link adaptation in incremental redundancy without the definition of puncturing patterns. This contribution discussed the required signalling for CBRM and demonstrated the effectiveness of CBRM in IR retransmissions through link simulations.

Motorola and Samsung proposed a signalling method for HARQ when circular buffer rate matching is used. The signalling requires only two-bits (SPID) for each data block in addition to the existing BSN and MCS detection signalling in the MAC/RLC header. The two-bit SPID in effect replace the CPS fields in the header. For some MCS types of current MCS proposals, this change actually reduces the header size. 

The CBRM based HARQ supports both Chase-combining and incremental redundancy modes. In case of IR, MCS is allowed to change in retransmission to better adapt to the link condition. Link simulations have shown a significant gain in IR using CBRM.
Comments / Questions : NSN had some concern (when header is not detected) and asked to clarify the SPID incrementation process and the related synchronisation requirements (if any, as NSN felt in EGPRS case this approach would not work). Ericsson felt the SPID just indicated where to start in the circular buffer. SPID mechanism was explained. NSN and Ericsson felt the proposal just another way of describing (4) puncturing patterns, and not useful, even in case of turbo codes. Convolutional and turbo code cases (and use of different MCSs) were discussed.
Conclusion : this document was noted.
Mr. Eswar Vutukuri presented TD AHG1-070034 Puncturing for RED HOT and HUGE, from Nokia Siemens Networks, Nokia, Ericsson. In this contribution some concepts for generating the puncturing patterns for RED HOT and HUGE coding schemes were discussed. The concept of circular buffer rate matching was reviewed and some conclusions drawn based on simulation results. 
Some drawbacks regarding circular buffer rate-matching were highlighted. Circular buffer rate-matching boils down to a scheme with fixed puncturing patterns if the signalling overhead has to be minimised. It is seen that for convolutional coding a loss of around 1dB of median throughput results when compared with existing puncturing schemes for EGPRS (MCS-7 and MCS-8). Hence, it is proposed that the principles highlighted in Section Error! Reference source not found. shall be used as guidelines to design puncturing patterns for RED HOT and HUGE and that the signalling is limited to indication of the CPS field as done for EGPRS.

Also a way forward was proposed for design of puncturing for RED HOT and HUGE coding schemes.
The final selection of puncturing patterns must be justified by link level simulations, in which performance with as well as without incremental redundancy should be taken into account.
Comments / Questions : Samsung pointed out that there were some differences with the results achieved by Motorola and Samsung (see their contribution TD AHG1-070037). Marvell commented in TD AHG1-070038. Motorola felt in some cases (when PAN is included) the solution showed sub-optimal performance (felt unavoidable by NSN, as a separate design when PAN is or is not included would be tricky). Motorola and Samsung asked how many patterns should then be designed/needed. Ericsson felt the same approach followed for EGPRS should be followed, i.e. select a few and simulate, for which different interleavers would be needed as well.
Conclusion : this document was noted.
Mr. Jun Tan presented TD AHG1-070037 Incremental Redundancy Using Circular Buffer Rate Matching, from Motorola and Samsung. Concerns for circular buffer rate matching (CBRM) performance were raised in TD AHG1-070034, where it was claimed that CBRM results in 1 dB loss in throughput performance compared to EGPRS MCS7 and MCS8. This contribution presented a verification of the simulation results.

Motorola and Samsung performed link simulations comparing CBRM with the puncturing used in EGPRS. Similar performance in non-HARQ and IR was observed when replacing EGPRS puncturing with the CBRM scheme, in contrary to the results shown in TD AHG1-070034. Motorola and Samsung also see no obvious complication between CBRM and channel interleaver design or PAN inclusion. With its simplicity and flexibility, CBRM can support PAN, IR, and link adaptation during IR without the need to define puncturing patterns for all these different scenarios. Therefore, Motorola and Samsung believe CBRM is the most suitable rate matching scheme for RED HOT and HUGE.
Comments / Questions : NSN pointed out the simulations differed from the ones in TD AHG1-070034, and believed interactions between interleavers would impact on complexity and on the design of the receiver. In addition, a slight loss in performance was still shown, and NSN and Ericsson maintained their concern on this concept. Motorola did not agree with the comments made by NSN and Ericsson. Header issues were also discussed, and NSN and Ericsson stated again that the algorithm would not work in EGPRS, if synchronisation would be assumed. ACK/NACK aspects were not included in the simulations. Interleaver that was used was clarified.
Conclusion : this document was noted.
Mr. Paul Spencer presented TD AHG1-070038 Comments on AHG1-070034 : Some results on Partially Systematic Turbo Codes for RED HOT, from Marvell. Partially Systematic Turbo Codes (PSTC) was raised as a possibility for rate matching schemes for RED HOT. This document presented some initial results for PSTC with different levels of replacement of systematic bits to indicate improvements in performance expected in a RED HOT environment. The gains that have been shown to be possible from the PSTC technique in conditions relevant to RED HOT have been observed to be negligible as compared to the existing Rate Matching of 3GPP TS 25.212. 

Marvell believed that 3GPP TS 25.212 rate matching should be retained as the assumed rate matching for RED HOT standardization.
Comments / Questions : more time was felt needed to comment on this late document. NSN feared additional signalling could be needed for the EGPRS case. Translation into puncturing patterns was felt achievable in principle. Ericsson felt then that also UTRAN rate matching was sub-optimal.
Conclusion : this document was noted.
Overall conclusion on "Rate matching" : no conclusion was reached at this stage, but a decision was still felt needed by the August meeting of GERAN.
3.1.5
Pulse shaping

TD AHG1-070004 Pulse shaping for high symbol rate, from Ericsson was WITHDRAWN.
Mr. Eddie Riddington presented TD AHG1-070025 Pulse shaping filter optimisation for higher symbol rate, from Nokia Siemens Networks. A pulse that has a wider spectrum than the current linearised GMSK pulse is needed with the higher symbol rate because the reduced symbol duration necessitates a filter with a lower intersymbol interference. A wider spectrum also provides benefits in the coverage and interference performance since it results in lower peak-to-average ratio and lower co-channel interference. Such benefits have already been demonstrated. In this contribution, criteria and boundary conditions were proposed for widening the pulse that take into account coexistence with legacy services and interference conditions in real networks, and are summarised below:
· Performance at the C/Ia1 = -6 dB where the interferer assumes the new pulse shape should be the same as C/Ic = 8 dB.

· Interference from the new Tx pulse on a legacy service at 400 kHz offset should be kept at a similar level as if the interference came from a legacy GMSK signal.
· Filter length should be 5 normal symbol periods or 6 reduced symbol periods (same as the existing linearised GMSK filter).

· Current linearised GMSK filter (specified at the legacy symbol rate) and the new optimised pulse should be selectable based on ARFCN.

· Further criteria are the peak-to-average ratio, the sensitivity and the co-channel performance.

· A spectrally wider transmit pulse will create less co-channel interference to legacy services than today's linearised GMSK pulse.
Comments / Questions : the paper was felt of interest. It was clarified optimisation was not started yet. Co-channel interference would be better (at the expense of adjacent channel power). The case of switching the transmit filter was raised. Nortel asked to elaborate further that the new optimised pulse should be selectable based on ARFCN.
Conclusion : this document was noted.
Mr. Jun Tan presented TD AHG1-070016 Further Considerations of Pulse Shaping for HSR, from Motorola. High symbol rate (HSR) modulation for HUGE and RED-HOT may need an alternative pulse shaping filter, other than the legacy linearised GMSK pulse.  New pulses for 8-PSK and 16QAM have been proposed for HUGE and RED-HOT.  The idea is to increase the bandwidth of pulse shaping filter to yield better link performance and better PAR (peak-to-average power ratio) for HSR modulation.  The design of new Tx pulse for HSR must consider various factors including spectrum property, link performance, PAR performance, and implementation complexity.  Many pulse shaping filters under study will violate the EDGE 8-PSK frequency mask, thus generating higher adjacent channel interference.  The detailed analysis on the interference was provided in this contribution.  The interference levels for various pulses were presented to evaluate the ACI performance of pulse shaping filters.  
Adjacent channel interference (ACI) of transmit pulse shaping filters for HSR modulation was discussed in the conclusions.  An analytic equation was derived to calculate ACI levels of various pulse shaping filters, including linearised GMSK filter, Hanning windowed RRC filters, and a new proposed filter.  Numerical results of ACI were provided to illustrate the interference impact to the existing network with various HSR filters under study.  A new pulse shaping filter with good ACI performance was proposed based on a numerical approach.
Comments / Questions : criteria for design of new pulse shaping filter with good ACI performance were reminded. Nortel Networks asked to comment on delay aspects (in a future contribution). It was felt difficult to characterise the impact on legacy mobiles. Peak-to-average ratio was asked to be considered  (in a future contribution). NSN felt higher performance would be expected. Motorola asked the amount of adjacent channel interference that can tolerated to be quantified (it was suggested to have a look at the feasibility study, for average and worst case).
Conclusion : this document was noted.
Mr. Werner Kreuzer presented TD AHG1-070017 Impact of higher symbol rate to legacy terminal receiver performance, from Research In Motion. Higher symbol rate in combination with changes to the legacy transmit pulse shape was proposed as a means to increase performance in uplink and downlink. In this contribution, the impact of different transmit pulse shapes on legacy terminal’s receiver performance, in particular adjacent channel interference rejection, was evaluated.
A first assessment of the impact of different TX pulse shape filters to legacy receiver performance in a single interferer scenario indicated a significant impact of different TX pulse shaping filters to adjacent channel interference performance for legacy terminals. Performance degradation up to more than 8 dB was observed. Thus, the selection of a new TX pulse shaping filter has to carefully balance performance of new modulation and coding schemes with impact to legacy receiver performance.
Comments / Questions : Table 1 values were felt reflecting realistic scenarios, as well as the simulations. NSN felt also co-channel interference would be present in realistic networks. 
Conclusion : this document was noted.
Overall conclusion on "Pulse shaping" : some further work was felt needed on this item, which is essential to determine the appropriate pulse shaping for RED HOT B and HUGE B.
Mr. Juergen Hofmann presented TD AHG1-070050 Proposed Working Assumptions for Design of TX Pulse Shapes for Higher Symbol Rate, from Nokia Siemens Networks, Nokia Corporation, Telia Sonera. New TX pulse shapes for higher symbol rate are being discussed in TSG GERAN. Several documents have investigated the impact on link level and network level due to the use of a wider TX pulse shape than the current linearised GMSK one. There is consensus that a wider TX pulse shape, minimizing ISI to the receiver, will yield remarkably better co-channel interference and coverage performance, in particular for higher symbol rate. However concerns have been raised by some companies on the negative impacts to legacy mobile reception related to increased adjacent channel interference. 
In order to identify a way forward, this contribution proposed working assumptions related to the design of new TX pulse shapes taking into account these precedent discussions in TSG GERAN. The rationale for such approach is to achieve an agreement on the requirements to be fulfilled in the design of new TX pulse shapes for higher symbol rate.

It is proposed that GERAN WG1 considers these along the definition of new TX pulse shapes for higher symbol rate in GERAN.

Comments / Questions : Motorola was concerned that the switching time between different pulse shape filters could be a problem, and asked system and link level simulations be conducted, if possible, in the short time available, to help take decisions. Ericsson supported the working assumptions. Significant gains without a wider TX pulse shape were felt unlikely (e.g. with RED HOT B). Nokia felt the optimisation should take place and then see what gains can be achieved. Pulse shaping working assumption 4 was felt still open (e.g. if two pulse shape filters would be needed).
Conclusion : this document was noted. Feedback was invited to be provided over the reflector.
3.1.6
Others

Mr. Stefan Eriksson presented TD AHG1-070024 Tail symbol sequences for high symbol rate, from Ericsson. The tail symbols make the start and end of a burst well defined. They can be utilized in a trellis-based demodulator to start/end the trellis at a known state. Further, at the transmitter the output signal power will be well defined if a set of fixed symbols is transmitted. Currently, no power masks versus time exist for HSR bursts but it can be expected that time power masks similar to that used for legacy 8-PSK bursts (see Error! Reference source not found. in Error! Reference source not found.) will be used for HSR bursts.
A potential problem has been identified with the currently proposed tail sequence for QPSK modulated bursts for HSR. By using the proposed sequence, this potential problem will be avoided with minimal impact on future implementation.
Comments / Questions : NSN asked whether a new requirement was needed on the switching transient (not felt to be the case).
Conclusion : this working assumption was found acceptable.
Mr. Werner Kreuzer presented TD AHG1-070018 Performance considerations of higher order modulation and higher symbol rate, from Research In Motion. Improvements in the bit throughput rate for GERAN can be achieved with different techniques.  One is to use higher order modulation.  One is to use higher symbol rate.  Additionally the two techniques can be combined.  The RED HOT and HUGE work items incorporate higher order modulation with and without the addition of higher symbol rate.  
One of the complications with the addition of both higher order modulation (HOM) and higher symbol rate (HSR) is the requirement for new modulation and coding schemes (MCS).  The number of possible MCSs that need to be supported is large, and not symmetrical in uplink and downlink.  Support of many different MCSs in the mobile is cumbersome and inefficient.  If more than one MCS provide comparable net information bit rate, then only one of these MCSs would need to be supported.  

This contribution compares the performance of HOM schemes using legacy symbol rate (LSR) with the performance of HOM schemes with HSR.

Conclusions from the simulation results:

· When a legacy linearized GMSK pulse shaping filter is used, the LSR 16QAM performs better than the HSR 8PSK,  LSR  32QAM performs better than HSR 16QAM, and  LSR 64QAM has about same performance as HSR 32QAM

· When a wider bandwidth 325 kHz rate linearized GMSK pulse shaping filter is used (LGMSK325), the LSR 16QAM performs slightly better than the HSR 8PSK, while LSR 64QAM performs slightly worse than HSR 32QAM

· When a wide bandwidth raised root cosine pulse shaping filter RRCF135K is used, LSR 16QAM has about same performance as HSR 8PSK, HSR 16QAM slightly outperforms LSR 32QAM, and HSR 32QAM outperforms LSR 64QAM by about 1.5 dB

· Considering coexistence with legacy GSM mobile and BTS, it may be necessary to use the legacy LGMSK pulse shaping filter such that the ACI interference of the legacy mobile or base station is not impacted.   In this case, it seems HOM with LSR is more favourable than HOM with HSR, as simulations show that when the legacy TX pulse shaping filter is used, HOM with LSR outperform HOM with HSR.  When wide bandwidth TX pulse shaping filter is used, HOM with HSR have only limited performance advantage over HOM with LSR 
Comments / Questions : NSN thanked for the simulations, but felt GERAN should stick to the content of the WID. RIM replied that no new MCSs are actually proposed, and the selection of MCSs has still to take place. NXP appreciated the approach of the document, and asked why the results were based on power on the air. NXP asked whether the study could be extended to investigate filter aspects. Method for comparison was questioned, as in real life different throughputs would occur, i.e. using " energy / information bit" would not show differences when using, e.g. higher order modulations. 
Conclusion : the document was noted.
Mr. Stefan Eriksson presented TD AHG1-070041 Bit-to-symbol mapping for 16QAM, from Ericsson. In order to simplify the design of the channel interleaver, Ericsson proposed to adopt the bit-to-symbol mapping shown in the document for 16QAM. Note that this will not impact the absolute quality level of the bits, only the relative order of the strong and weak bits. Therefore, this modification would not harm even if another interleaver is chosen in the end.
Comments / Questions : Samsung asked some time to check the implications.
Conclusion : the document was noted. Further discussion was left to take place over the reflector.
3.2
Matters specific to HUGE
3.2.1
MCS design

Mr. Stefan Eriksson presented TD AHG1-070005 MCS design for HUGE A, from Ericsson. In this contribution a set of modulation and coding schemes for HUGE A is proposed. The contribution is an update to a contribution to GERAN #34. A set of modulation and coding schemes for HUGE A were presented. With this set, the peak rate of HUGE A will be 76.8 kbps. Details of the RLC/MAC headers needed for HUGE A were given. One new header type for radio blocks carrying three RLC data blocks was used. In addition, a slightly modified version of current header type 1 was used.

Ericsson proposed that this set of MCSs be taken as a working assumption for HUGE A.
Comments / Questions : Nortel Networks wondered whether the coding schemes could be named in a "logical" way. Interleaving of the PAN was discussed.
Conclusion : the document was noted.
Mr. Stefan Eriksson presented TD AHG1-070007 MCS design for HUGE B, from Ericsson. In this contribution modulation and coding schemes for HUGE B were proposed. MCS1-4 were re-used from legacy EGPRS, and eight additional MCSs modulated with QPSK, 16QAM and 32QAM were proposed. A complete set of headers was described in detail.
Comments / Questions : 32 QAM should be removed. Alcatel-Lucent felt BTS complexity would be increased (felt an implementation issue). HSR use with legacy symbol rates and modulation detection were discussed. 
Conclusion : the document was noted.
TD AHG1-070032 was replaced by TD AHG1-070040.
Mr. Eswar Vutukuri presented TD AHG1-070040 New Modulation schemes for HUGE, from Nokia Siemens Networks, Nokia Corporation.In this contribution modulation and coding schemes for HUGE were proposed. A set of modulation and coding schemes for HUGE B and C were presented. All the coding schemes are designed in such a way that a PAN can be inserted when necessary.  Details of the RLC/MAC headers needed for HUGE were given.
Comments / Questions : Qualcomm asked whether granularity could be reduced (which was felt having a relevant impact). NSN felt an advantage could be also to achieve similar data rates as EGPRS, but, e.g. at lower C/I. Alcatel-Lucent asked to understand the rationale for using GMSK, that would not bring benefit (NSN felt an additional restriction not to use GMSK and legacy MCS1 to MCS4 should, in case, be left for further consideration and discussion). NXP felt that GMSK should be kept if in extreme scenarios it showed to over perform QPSK (see GP-062129).
Conclusion : the document was noted.
Mr. Stefan Eriksson presented TD AHG1-070045 MCS design for HUGE A, from Ericsson, Nokia Siemens Networks, Nokia Corporation. In this contribution a set of modulation and coding schemes for HUGE A was proposed. With this set, the peak rate of HUGE A will be 76.8 kbps. Details of the RLC/MAC headers needed for HUGE A have been given. One new header type for radio blocks carrying three RLC data blocks is used. In addition, a slightly modified version of current header type 1 is used.

It was proposed that this set of MCSs be taken as a working assumption for HUGE A.
Comments / Questions : it was clarified that GMSK will be part HUGE A. Motorola felt the puncturing option should be kept for further study.
Conclusion : this working assumption for HUGE A was found acceptable.
Mr. Stefan Eriksson presented TD AHG1-070046 MCS design for HUGE B, from Ericsson, Nokia Siemens Networks, Nokia Corporation. In this contribution modulation and coding schemes for HUGE B was proposed. MCS1-4 are re-used from legacy EGPRS, and eight additional MCSs modulated with QPSK, 16QAM and 32QAM were proposed. A complete set of headers was described in detail.
Comments / Questions : discussion on GMSK was felt still open.
Conclusion : this working assumption for HUGE B was found acceptable (GMSK inclusion was felt still open).
3.2.2
Performance

Mr. Mårten Sundberg presented TD AHG1-070006 Performance evaluation of HUGE A, from Ericsson. In this contribution the performance of HUGE A was evaluated. Differences with previous shown simulation results were:
· a modification of the bit-swapper

· a new HCS-2-A (previously called MCS8-16QAM) with payload size of 2x64 bytes instead of previously proposed 2x68 bytes.

· additional header performance evaluation

A set of MCSs has been proposed for HUGE A. MCSs 1-6 have been re-used from legacy EGPRS, and 5 additional MCSs modulated with 16QAM have been used.
A new payload family, called family E was introduced. The payload size of this family is 64 bytes.

The two new header types for HUGE A were evaluated in terms of throughput loss in an IR scenario. It was seen that only small losses occur at C/I < 8 dB.
Comments / Questions : NSN observed that antenna diversity in UL was disabled (Ericsson will provide simulations also with antenna diversity in UL enabled. Qualcomm asked why some curves were limited in C/I range (to save simulation time). NSN asked to comment the burst mapping (strong-strong-week-week).
Conclusion : the document was noted.
Mr. Mårten Sundberg presented TD AHG1-070008 Performance evaluation of HUGE B, from Ericsson. In this contribution, performance for modulation and coding schemes for HUGE B was evaluated. The modulation and coding schemes presented in set NSN were compared to the modulation and coding schemes in set E. The difference in design between these contributions is very small. A re-design is proposed in order to fulfil the requirements of a generic interleaver. It should be noticed that the re-design is only applicable to the 16QAM and 32QAM MCSs.
The two sets of MCSs have been evaluated for HUGE B both in throughput and header robustness. The throughput for the two sets was very similar with a small gain for Set E.

The header performance was evaluated using incremental redundancy. No difference in header degradation could be seen between the sets.

Also, each MCS was investigated by means of throughput. It was seen that both HCS-6-B and HCS-7-B would never be used in an ideal LA scenario with TU3iFH.

Ericsson proposed to keep HCS-6-B to enable smooth retransmissions within family A, but to remove HCS-7-B which is the only one represented by family Ap in the MCS set.

Comments / Questions : Motorola felt EDGE average throughput is higher than shown in the document and asked to comment Figure 2 at lower C/I values (where EDGE overperforms HUGE). Difference in throughput for different HCSs were explained. "NSN" should replace "E" in the caption of Figures 3 and 7.
Conclusion : the document was noted.
3.2.3
Specification impact of HUGE

All contributions were also allocated to A. I. 3.3.4. See discussion under A. I. 3.3.4.
3.2.4
Others
None.
3.3
Matters specific to RED HOT
3.3.1
MCS design

Mr. Mårten Sundberg presented TD AHG1-070009 MCS design for RED HOT A, from Ericsson. In this contribution modulation and coding schemes for RED HOT A were proposed. The paper was based on GP-070706, presented at GERAN#34. 
The changes in this document include:

· Definite set of MCSs proposed for RED HOT A.

· Update of family relations.

The set consist of 8 new MCSs with a peak rate of 98.4 kbps/TS. All MCSs were designed to be able to carry a Piggybacked Ack/Nack. One new family was introduced, family D, which carries an 82 bytes payload. The all new header types were described in detail and family relations between the current families and the new family D was depicted.
Comments / Questions : Interleaving depth was asked to be clarified. A typo was found in table 2.
Conclusion : the document was noted.
Mr. Stefan Eriksson presented TD AHG1-070011 MCS design for RED HOT B, from Ericsson. In this contribution modulation and coding schemes for RED HOT B were proposed. MCS1-4 were re-used from legacy EGPRS, and eight additional MCSs modulated with QPSK, 16QAM and 32QAM were proposed. A complete set of headers was described in detail.
Comments / Questions : Marvell commented on 32QAM (family B missing, felt not a problem from NSN as far as the link conditions are not requiring re-transmission).
Conclusion : the document was noted.
Mr. Jongsoo Choi presented TD AHG1-070020 Symbol Mapping for RED HOT, from Samsung. In this contribution symbol mapping based on bit priority was proposed for M-ary modulation for RED HOT, where a parallel interleaving structure was used for initial transmission. 
The symbol mapping of turbo encoded data would be applicable to 8PSK, 16QAM and 32QAM for new MCSs of RED HOT level A and B, although concept of 16/32 QAM symbol mapping was introduced at GERAN#34.  As studied in TR 45.912 during the period of feasibility study of GERAN Evolution, it was proven that a coding gain for 16QAM is achieved when the S bits are transmitted with higher priority.

Samsung proposed symbol mapping methods for 8PSK/16QAM/32QAM of RED HOT. To achieve further coding gain in MCSs of RED HOT, this symbol mapping method can be used for initial transmission, combined with parallel interleaving structure. Samsung strongly recommended that the symbol mapping method is applied to new MCSs design for RED HOT with parallel interleaving structure in case of initial transmission.
Comments / Questions : NSN asked to clarify in a future contribution how the proposal could be realized and the gains (based on simulation results, which Samsung felt could be provided).
Conclusion : the document was noted.
Mr. Eswar Vutukuri presented TD AHG1-070033 New Modulation schemes for RED HOT, from Nokia Siemens Networks, Nokia. In this contribution modulation and coding schemes for RED HOT B were proposed. With this set, the peak rate of RED HOT will be 118.4 kbps per timeslot. Details of the RLC/MAC headers needed for RED HOT B were given.
Comments / Questions : Ericsson asked whether PAN size could be reduced 84->81 (it was clarified data size divisible by 3 was relevant).
Conclusion : the document was noted.
Mr. Stefan Eriksson presented TD AHG1-070047 MCS design for RED HOT A, from Ericsson, Nokia Siemens Networks, Nokia Corporation. In this contribution modulation and coding schemes for RED HOT A were proposed. The set consist of 8 new MCSs with a peak rate of 98.4 kbps/TS. All MCSs were designed to be able to carry a piggybacked Ack/Nack. One new family was introduced, family D, which carries an 82 bytes payload. The all new header types were described in detailed and family relations between the current families and the new family D was depicted.
Comments / Questions : Motorola felt the puncturing option should be kept for further study.
Conclusion : the working assumption was found acceptable (except for the puncturing aspects).
Mr. Stefan Eriksson presented TD AHG1-070048 MCS design for RED HOT B, from Ericsson, Nokia Siemens Networks, Nokia Corporation. In this contribution modulation and coding schemes for RED HOT B were proposed. Eight additional MCSs modulated with QPSK, 16QAM and 32QAM were proposed. MCS1-4 may be re-used from legacy EGPRS.A complete set of headers are described in detail.
Comments / Questions : Motorola felt the puncturing option should be kept for further study.

Conclusion : the working assumption was found acceptable (except for the puncturing aspects).
3.3.2
USF encoding
TD AHG1-070027 was revised in TD AHG1-070039.
Mr. Juergen Hofmann presented TD AHG1-070039 Support of Common USF Multiplexing for RED HOT, from Nokia Siemens Networks, Nokia Corporation. This document is an update of a contribution to GERAN#34 and discussed common USF multiplexing for RED HOT A and RED HOT B transmissions.
At GERAN#34, the working assumption has been agreed that RED HOT A MS should be required to be able to decode the USF in a RED HOT B block. The additional complexity for the RED HOT A MS should be reasonably small. In particular, the RED HOT A MS receiver shall not be required to use a higher sampling rate than what is required to receive blocks at legacy symbol rate.
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 corresponding detection methods have been proposed.

The method has been evaluated assessing both sensitivity and co-channel performance. Results without inclusion of impacts due to blind modulation detection show that the current performance requirements for USF as defined for EGPRS MCS-5 to MCS-9 can be fulfilled with a considerable margin. Simulations with inclusion of blind modulation detection are ongoing and will be presented in an upcoming RED HOT / HUGE telco.  

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 / Questions : Marvell asked to comment the USF performance ( minimum performance as specified in 3GPP specifications were taken as an assumption).
Conclusion : the document was noted.
Mr. Paul Spencer presented TD AHG1-070021 Improved USF coding for RED HOT, from Marvell. Previous work has proposed a set of USF code words for use with 16QAM and 32QAM modulations for RED HOT Level A, and for use with QPSK, 16QAM and 32QAM modulations for RED HOT Level B. 
One of the underlying assumptions for building the USF code words was that 12 symbols would be used for RED HOT A, and 16 symbols for RED HOT B. In view of the tight bit allocation issues for higher payloads where the data coding rate approaches 1, further work has been done to evaluate if fewer symbols can be used for the USF encoding, whilst not compromising USF performance as compared to EGPRS.

The approach to USF encoding for RED HOT Level A and Level B has been evaluated in more detail in this document. Consideration has been given to the performance of USF encoding using 8, 12 and 16 symbols for RED HOT B. 

Marvell recommended to consider reducing the number of symbols used for USF encoding, in order to make the bits available for encoding of other fields. Specifically, Marvell proposed that for RED HOT B, the 16QAM and 32QAM modulations will use 12 symbol encoding, and perhaps even 8 symbols, and that QPSK modulation will use 12 symbol encoding.
Comments / Questions : compatibility with multiplexing was felt possible, according to Marvell. NSN felt multiplexing performance would be jeopardized going from 16 to 12 symbols, and feared robustness of USF could not be achieved; NSN asked justification to change the working assumption, i.e. a clear performance gain should be shown. Marvell felt optimisations should always be allowed to achieve the best possible standard, and welcomed further contributions on the matter.
Conclusion : the document was noted. It was revised in TD AHG1-070042 (to correct a few mistakes), which was noted without presentation.
3.3.3
Performance
Mr. Mårten Sundberg presented TD AHG1-070010 Performance evaluation of RED HOT A, from Ericsson. In this contribution the performance of RED HOT A was evaluated.
Differences with previous shown simulation results were:

· bit-swapper has been used on the header bits

· final set of MCSs evaluated

· new header performance evaluation

A set of MCSs has been proposed for RED HOT A. MCSs 1-4 have been re-used from legacy EGPRS, and 8 additional MCSs modulated with 16QAM and 32QAM have been used.
A new payload family, called family D was introduced. The payload size of this family is 82 bytes.

The four new header types for RED HOT A were evaluated in terms of throughput loss in an IR scenario. It was seen that the first noticeable loss in throughput for the highest 32QAM header was at C/I<13 dB.
Comments / Questions : no multiplexing issues were taken into account. Receive filter bandwidth impact was not evaluated. NSN felt some working assumption on receive filter bandwidth would be needed. LSI felt it should be left open. Marvell reported that in RAN a reference receiver was agreed for comparison purposes during the standardization work. NSN proposed to adopt the filter used by Ericsson as working assumption. NXP felt the example of RAN could be followed. Marvell supported the idea of a working assumption be agreed on a reference receiver. Ericsson pointed out they were not claiming the filter used was reflecting a real life typical example. Motorola felt other aspects, e.g. equalizer, would play a role, and felt difficult to agree on a reference receiver. LSI proposed an ideal/perfect equalizer + a matching filter could be adopted.
All in all, there was no full consensus on the proposal from NSN to adopt a working assumption on receive filter bandwidth, and the discussion was left to be continued off-line.
Conclusion : the document was noted.
Mr. Mårten Sundberg presented TD AHG1-070012 Performance evaluation of RED HOT B, from Ericsson. In this contribution, performance for modulation and coding schemes for RED HOT B was evaluated.
Two sets of MCSs have been evaluated for RED HOT B. The throughput for the two sets are similar. Note that HTCS-6-B and HTCS7-B (both sets) almost never would be selected by an ideal link adaptation algorithm. Ericsson proposed to keep HTCS-6-B to enable smooth retransmissions within family A, but to remove HTCS-7-B which is the only one representing family Ap in the MCS set.

The header performance was evaluated using incremental redundancy. The differences in header robustness were small between the two sets.
Comments / Questions : NSN asked to keep HTCS-7-B for the time being.
Conclusion : the document was noted.
3.3.4
Specification impact of RED HOT
The following contributions were also allocated to A. I. 3.2.3.

Mr. Paul Spencer presented TD AHG1-070023 Draft of updates for CR to 43.064 Introduction of RED HOT and HUGE (Rel-7), from Marvell.
Comments / Questions : it was requested to provide all specific comments to Marvell, in order to produce a proper CR at next GERAN meeting. Abbreviations clause should contain all new terms (consistently over all specs). Table 4a, 4c should be revised (including the wrong note), Table 4d should be revised (GMSK in/out ?). Sub-clause 6.1.5 should be reworded. Sub-clause 6.5.4 should be revised. In sub-clause 3.3.2, EGPRS-2 indicating (optional) support of HUGE and/or RED HOT was questioned (and asked to keep separate the two capabilities). There was no consensus on the meaning of EGPRS-2 support (and on latency reduction aspects support as well). Ericsson, Motorola and NXP asked to keep the features HUGE, RED HOT and LATRED as separated, and Nokia stated they could accept it. If supported, latency reductions should be supported both in UL and DL. TeliaSonera reminded operators may have their preferences on supported features. LG Electronics expressed concern on using EGPRS-2 terminology, unless a distinction is made on what it means. It was asked to avoid using "new" modulation and coding schemes terminology. 

Conclusion : there was no agreement on terminology, the discussion was left to be continued over the reflector.
Mr. Eswar Vutukuri presented TD AHG1-070028 Draft CR 45.001 Introduction of RED HOT and HUGE (Rel-7), from Nokia Siemens Networks, Nokia.
Comments / Questions : Table 1  should be revised, clause 5 use "commas" and not "dots", last table has no number and should be revised. Fig. 1 does not show completely in "normal view". Latest version is v. 7.4.0 and not 7.0.0.

Conclusion : the discussion was left to be continued over the reflector.
TD AHG1-070029 was replaced by TD AHG1-070036.
Mr. Eswar Vutukuri and Mr. Eddie Riddington presented TD AHG1-070036 Draft CR 45.002 Introduction of RED HOT and HUGE (Rel-7), from Nokia Siemens Networks, Nokia. 
Comments / Questions : LG Electronics questioned the term EGPRS-2, NSN clarified that the multislot capability reduction is only applicable for DL. NXP and Ericsson questioned whether the multislot capability reduction should be in the CR at all. Confusion could arise with the Dual Carrier in DL capability reduction as well. Ericsson asked to include the agreed working assumption of TD AHG1-070026. Editorial changes, correction of typos were suggested. 
Conclusion : the discussion was left to be continued over the reflector.

Mr. Stefan Eriksson presented TD AHG1-070013 Draft CR 45.003 Introduction of channel coding for RED HOT and HUGE (Rel-7), from Ericsson.
Comments / Questions : it was clarified that 20+6 CRC bits for PAN was just a proposal (NSN could not agree on 26, as 20 bits should be the size). Layer1/Layer2 issues were asked to be left for GERAN2bis meeting. NXP preferred to keep all the channel coding stuff in TS 45.003. Samsung and NSN felt the turbo coding referred as described in 25.212 could be instead be part of this spec, while Marvell felt the reference was enough. Interoperability and implementation issues were mentioned. Then, a reference was felt enough satisfactory solution. On "General descriptions of channel coding functions" informative text was questioned whether should be in a Note, and in Annex B distinction between turbo coding and convolutional code was asked to be made more clear.
Conclusion : the discussion was left to be continued over the reflector.
Mr. Eddie Riddington  presented TD AHG1-070030 Draft CR 45.004 Introduction of QPSK, 16QAM and 32QAM for RED HOT and HUGE (Rel-7), from Nokia Siemens Networks, Nokia.
Comments / Questions : Ericsson pointed out that a late discussion paper was provided from Ericsson, proposing some changes. NXP asked that pulse shaping and dynamics of switching be clarified, and requirements from operators are taken into account (sub-clause 5.5 tbd). Editorial comments were made, and alignment of terminology among specs was asked to be taken into account (e.g. higher/increased symbol rate, reduced symbol period/duration, etc.). 
Conclusion : the discussion was left to be continued over the reflector.
Mr. Mats Samuelsson presented TD AHG1-070014 Draft CR 45.005 Introduction of requirements for RED HOT and HUGE (Rel-7), from Ericsson.
Comments / Questions : some comments were left for off-line discussion. Profiles for high order modulations in clause 4.1 were felt enough accurate. Maximum output power and reduction steps for different modulations in clause 4.1.2 were discussed, and text was asked to be re-drafted for more clear understanding. In clause 4.2.1 Case A was asked to be split into A1 and A2 (to consider two pulse shapings for higher symbol rate). Also cases B1 and B2 were felt possible. MS (and not BTS) should use same levels. On Frequency offset from the carrier for normal BTS on page 13, the wider pulse spectrum case should be considered/included. Modulation accuracy was asked to be revised as well. Clause 6.1.3 last requirement on maximum frequency offset was questioned since unrealistic. In Clause 6.3 a requirement on adjacent channel interference could be needed. Reference sensitivity level : case of two antenna performance requirements ought to be considered. Figures in Annexes were asked to be checked. Requirements for LATRED were asked to be formulated eventually in a different way (proposals were invited to be provided). Performance requirements for turbo coding could be impacted, if differing from RAN case.
Conclusion : the discussion was left to be continued over the reflector.
Mr. Juergen Hofmann presented TD AHG1-070035 Analysis of impact on 45.008 due to RED HOT and HUGE, from Nokia Siemens Networks, Nokia. There are a number of open issues to solve before all necessary CRs can be written. A list of these is shown below.
	Chapter
	Clause
	Open issues

	Network Pre-requisites 

(chapter 5)
	BCCH carriers
	For inclusion of new modulations types on BCCH, it needs to be specified:
- minimum used mean power related to power on GMSK time slots

- timeslots for which new modulation types can be used wrt position of BCCH and CCCH.

	Radio Link Measurements (chapter 8)
	Signal level
	It needs to be agreed, that the current definition of RXLEV, in resolution and range, is sufficient including a possible shift of the range via the existing SCALE procedure. 

	
	Signal quality
	Agreement to stay with current quantities MEAN_BEP and CV_BEP is needed. The inclusion of mapping tables for MEAN BEP in case of QPSK, 16-QAM and 32QAM is needed.

	GPRS mode tasks

(chapter 10)
	RF power control
	Derivation of the Channel Quality Report: inclusion of MEAN_BEP and CV_BEP for QPSK, 16-QAM and 32-QAM in the signalling messages carrying those quantities needs clarification.

	
	Measurement Requirements
	Agreement is needed to stay with the current definition of I_LEVEL in 45.008 in case of  RED HOT / HUGE.

	Annex D
	MCS selection based on LQ reports
	Provision of  an exemplary table based on  MEAN_BEP and CV_BEP to select a MCS scheme as part of RED HOT or HUGE is required.


Comments / Questions : Ericsson felt the impact of power reduction to higher order modulation  should be considered, not to prevent the use of 16QAM and 32QAM on the BCCH.
Conclusion : the discussion was left to be continued over the reflector.
Mr. Eswar Vutukuri presented TD AHG1-070031 Draft CR 45.010 Introduction of Reduced Symbol Duration (Rel-7), from Nokia Siemens Networks, Nokia.

Comments / Questions : in Clause 5.7 the timeslot length was felt not aligned, options were considered for normal and reduced symbol period burst (care should be taken in new BTS implementations), further study was felt needed. Symbol period definition was asked to be aligned along all specs.
Conclusion : the discussion was left to be continued over the reflector.
Mr. Sergio Parolari presented TD AHG1-070049 Draft CR 24.008 on EGPRS-2 capabilities, from Nokia Siemens Networks, Nokia Corporation.
Comments / Questions : LG Electronics asked to distinguish between EGPRS-2A and EGPRS-2B (at the end of the CR). Motorola asked to modify the meaning associated to 11 and 10 (at the end of the CR). NXP pointed out there could be a need to clarify what capability is supported.
Conclusion : the discussion was left to be continued over the reflector.
3.3.5
Others

None.
4
Work plan and future meetings
A summary of the future TSG-GERAN WG1 meeting dates are given below.

Scheduled GERAN WG1 meetings during 2007 :
TSG GERAN1 #35 

28-30 August 2007 (Host : EF3, Venue: Dublin, Ireland)

TSG GERAN1 #36 

13-15 November 2007 (Host : NAF3, Venue: Vancouver, Canada)

(Provisionally) Scheduled GERAN WG1 meetings during 2008 :
TSG GERAN1 #37

19-21 February 2008 (Host : Samsung, Venue: Seoul, South Korea) (*)
TSG GERAN1 #38

13-15 May 2008 (Host : AT4wireless, Venue: Málaga, Spain)
TSG GERAN1 #39

09-11 September 2008 (Host : tbd, Venue: tbd)
TSG GERAN1 #40

18-20 November 2008 (Host : tbd, Venue: tbd)
(*) date changed on request from RAN
5
Any other business

None.
6
Close of meeting

The TSG GERAN WG1 Chairman presented TD AHG1-070044 Outcome of TSG GERAN WG1 ad hoc meeting # 1 on RED HOT and HUGE, which was noted. 
The TSG GERAN WG1 Chairman thanked the host ETSI for providing the support which ensured a smooth-running meeting. He thanked all the delegates for their hard work. The meeting was then closed.
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Annex D:
Output from G1_RED-HOT_HUGE Ad-hoc meeting
The output from the G1_RED-HOT_HUGE Ad-hoc meeting is summarized in TD AHG1-070044.
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