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1
Opening of the Meeting

The meeting was chaired by Guillaume Sebire from Nokia. Secretary was Gert Thomasen from ETSI MCC. The Chairman welcomed the delegates and opened the meeting Thursday the 25th May at 10:30.

The Chairman informed the delegates that in accordance with agrement made at TSG GERAN #29, the scope of the meeting was to address new features for GERAN enhancement only, and that decision power rest with TSG GERAN. The intention was thus to achieve consensus the companies inbetween, in order to allow the forthcoming TSG GERAN to decide on future GERAN enhancement without wasting time with excessive debate on issues already addressed by the ad-hoc.

2
Approval of Agenda

	AHGEV-060001
	Agenda 
	Chairman


The agenda was presented by the Chairman. The agenda had been available for a few weeks, and reflects the scope of the Ad-Hoc as decided by TSG GERAN #29. 

The agenda was AGREED.
3
Downlink Enhancements

3.1
Higher-Order Modulation and Turbo Codes

	AHGEV-060013
	Higher order modulation and turbo codes
	Siemens


Presented by Eswar Kalyan Vutukuri.

The document concludes that the performance improvement from higher order modulations and turbo codes does not justify the implementation complexity. There are also multiplexing problems with EGPRS and GPRS mobile stations if the concept is adopted in the downlink leading to further resource segregation. It is believed that performance objectives of GERAN Evolution can not be met with this proposal and hence it is not recommended as a possible candidate for GERAN Evolution.

Comments from several companies on the assumptions and calculations. Intel detailed compared to the results in their similar paper AHGEV-060018. Ericsson question the conclusions of the paper, find they had little justification in the actual results presented. Ericsson find the interpretation of gain achieved too pessimistic, and refer to their way of interpretation in AHGEV-060031.

The document was NOTED.

	AHGEV-060018
	Comparison of Different Coding Configurations for Higher Order Modulation and Turbo Coding Schemes
	Intel Corporation


Same discussion as on AHGEV-060013. Discussion took place over the full two days, trying to achieve consensus on the figures. 

Presented by Paul Spencer.

This contribution has compares the performance results for different partitioning of the data payload for transmission using 16QAM and Turbo coding. Two configurations are considered: 

i)
Turbo coding of the payload in a single block; 

ii) 
partition of the payload into 2 blocks, and separate Turbo encoding of each block.

The performance results for the interference limited scenario show that the single encoded block provides additional improvements of 1-1.5dB, as compared to the 2-block configuration. The performance results for the noise limited scenario show that, for the 2-block configuration, there is indeed a loss in performance for the MCS7 equivalent as reported in GP-060773. However, for the payload encoded as a single block, the MCS7 equivalent Turbo encoded configuration improves performance by 1.5dB as compared to MCS7. In general, for the MCS7 to MCS9 configurations shown, there is an improvement of between 1.5 to 8.3dB.  It is seen in all cases that no scaling of extrinsic information in the Turbo decoder has minimal impact and is not the determining factor in performance.

The document was NOTED.

	AHGEV-060019
	Comparison of Modified 16 QAM Constellations for Higher Order Modulation and Turbo Coding Schemes
	Intel Corporation


Presented by Paul Spencer.

This contribution compares Turbo coding plus circular 16QAM (12,4) modulations with the previously considered square 16QAM modulation. The effects of different circular 16QAM modulations on the PAPR, dynamic range and performance are tested. It is seen that for the modulations considered, the PAPR can be reduced to about 4dB, as compared to around 5dB for square 16QAM. The dynamic range can be significantly reduced to below 30dB, although this incurs some penalty in the BLER performance gains. An initial investigation of the (8,8) circular 16QAM modulation format show that this has potential to further optimize the tradeoff between PAPR/dynamic range reduction and BLER performance gains.

The document was NOTED.

	AHGEV-060021
	Higher order modulations and turbo codes – discussion and some new results
	Ericsson

	AHGEV-060029
	Higher order modulations and turbo codes – discussion and some new results
	Ericsson

	AHGEV-060031
	Higher order modulations and turbo codes – discussion and some new results
	Ericsson


These are technically identical documents. Due to formatting screwed up during addition of document number, the document was revised twice before presentation.

Presented by Stefan Eriksson.

16QAM and turbo codes (HOMTC) give link throughput gains in the order of 15-33% in a large fraction of typical networks (C/I above 13 dB), whether incremental redundancy is used or not. For an MSRD terminal, the gains are similar but available in the entire network (C/I above 8 dB).

As the terminal penetration increases, system level gains in the order of 30% can be achieved just by replacing current EGPRS MCS:s with 16QAM modulated and turbo codes equivalents. Even larger gains can be expected if new MCS:s with higher peak rates are added as well. The system level gain by HOMTC for a population of MSRD terminals is also expected to be higher, although a very high penetration of MSRD terminals is unlikely.

One problem with implementation of 16QAM on legacy BTS hardware may be that the 16QAM modulation has a larger dynamic range (peak to minimum ratio) than the legacy 8PSK modulation. Therefore, alternative modulations, such as 16APK or a modified 16QAM modulation should be considered. Simulations in this contribution have shown that a large dynamic range is not necessary to obtain the full performance gain of 16QAM.

Finally, the impact on neighbour cell measurements of using 16QAM on the BCCH carrier has been discussed. A simulation study from when EDGE was introduced showed that a backoff of 4 dB has a negligible impact. It is likely, but for further study, that a slightly larger backoff is acceptable as well.

Comments:

It was clarified that results on MCS6 are in progress.  Number of new modulation schemes not decided. Qualcomm noted up to 15 new schemes are possible. Telecom Italia:  remarkable difference in gains claimed from going to 16QAM with TC. Wish analysis for 16QAM and TC separately. Noted the dynamic range difference between 8PSK and 16QAM is huge (20 dB and 40 dB respectively) and this need also be taken into account for e.g. cell measurements, which can turn unreliable.  Ericsson: gains difference are due to different simulation methods. Cannot be directly compared. Unknown if 16QAM is a problem for BTS uplink. Clips and zero-crossings are side effects, they have no influence on gain. Telia Sonera: considering TC are viewed complex, are available any overall system gains end-end performance assesment? Latency issues may result from the higher MCS schemes.

The document is NOTED.

	AHGEV-060025
	Further Results for Turbo Coded 16-QAM Symbol Mapping
	Samsung


Presented by Xin Yan.

This contribution evaluate a performance of turbo coded 16-QAM symbol mapping method for MCS-7-T4 with burst mapping.

The paper concludes, that combining turbo coding and 16QAM modulation shows several benefits to be applied to GERAN evolution. Symbol mapping can significantly improve the performance of the systems using turbo codes and high order modulation. This contribution provides further simulation results for evaluation of the symbol mapping for turbo coding and 16-QAM proposed for MCS-7. With the symbol mapping, performance gain over 0.3 dB can be obtained over both AWGN and Rayleigh fading channels.

Comments: Several clarifications to the simulation was given.  It was noted that the improvements are expected to be achievable in any of the proposals. 

The document was NOTED.

	AHGEV-060024
	On the definition of spectral efficiency
	Ericsson

	AHGEV-060030
	On the definition of spectral efficiency
	Ericsson

	AHGEV-060032
	On the definition of spectral efficiency
	Ericsson


These are technically identical documents. Due to formatting screwed up during addition of document number, the document was revised twice before presentation.

Presented by Steffan Eriksson.

The document notes that no definition of spectral efficiency exist for data traffic, and it is thus currently impossible to decide the GERAN evolution goal of 50% increase in spectral efficiency. The documents attempts a definiton of spectral efficiency for data services as follows, open for futher enhancement:

“The spectral efficiency of a system is the amount of data traffic (measured in kbps/cell/MHz), given that the [10th] percentile of average session bit rates is at least [15] kbps per timeslot. Congestion control and load control may optionally be used in simulations. If it is, the amount of blocking and dropping should be presented. Traffic models and other system parameters used to determine the spectral efficiency must be clearly described.”

Telecom Italia noted that the definition and measurement will be differ if the data services are real-time or not. Furthermore a useful method covering best effort services is needed. Qualcomm noted the papers so far deal with simulations, where a number of assumptions are made. The Nokia approach is not simulation based, and the mathematical distributions are directly derived through analytical means. The Chairman noted the target must be to use the same definition for all the proposals to allow fair comparison.  Ericsson noted that also the Nokia method are fundamentally based on simulation results. Siemens expressed concern that some parameters are left optional. Ericsson noted that not necessarily all system parameters need to be agreed to make the results comparable.

The paper was NOTED.

	AHGEV-060034
	More on the definition of spectral efficiency
	Ericsson


Presented by Stefan Eriksson.

Two contributions AHGEV-060017 and GP-060784 have investigated the gains in spectral efficiency of 16QAM and turbo codes and come up with very different conclusions. This contribution is an attempt to shed further light on the differences. Qualcomm noted that the spectrum efficiency as attempted defined in either proposal does not describe the perceived efficiency on the link level.

The paper was NOTED.
3.2
Conclusions and Recommendations

	AHGEV-060003
	Downlink Enhancements – Input to the Conclusions Section of TR 45.912
	QUALCOMM Europe


Presented by Lorenzo Casaccia.

The Conclusions of the GERAN Evolution Feasibility Study (3GPP TR 45.912) revolve around a table, summarizing the compliance (or lack of) of each of the proposed techniques with the objectives stated in the Feasibility Study itself. This document address each technique separately, and estimates if the objective for downlink enhancements are met. The results are presented in table format, proposed for inclusion in the Feasibility Study. The document further list compatibility issues, and recommend these to be addressed.

The document was NOTED.

	AHGEV-060011
	Downlink enhancements: compliance to FS objectives
	Nokia


Presented by Eddie Riddington.

In 45.912, a set of objectives have been defined to help identify those proposals which meet the general goal of the feasibility study to improve the service performance and to provide efficient bearers for GERAN to meet enhanced demands for different types of services. Example services are given and for the downlink include file download and video-telephony.

In this contribution, proposed enhancements for the downlink are evaluated in terms of these objectives. This contribution is intended to provide input to the ‘compatibility’ table in the Conclusions and Recommendations section of 45.912.

The performance figures were somewhat disputed, partly reflecting the discussions on how to define the objectives dealt with by other documents.  Coexistance with legacy handsets were commented to be possible, but at a price in terms of lowered performance.

The document was NOTED.

	AHGEV-060022
	Input to the conclusions section of TR 45.912
	Ericsson


Presented by Stefan Eriksson.

This contribution contains input to the conclusions and recommendations section of TR 45.912. Each proposal is compared to the objectives. Initially only the downlink enhancements were presented. The document concludes that the objectives set for GERAN evolution can be met.

Telecom Italia repeated here that the actual figures estimated by the different papers vary dramatically, which need to be investigated further. Additionally, no simultaneous USF in downlink. 

The document was NOTED.

	AHGEV-060027
	Proposed text for Conclusion and recommendations section of the Feasibility Study on Future GERAN Evolution – Downlink proposals
	Siemens


Presented by Eswar Kalyan Vutukuri.

This paper presentes the Siemens results in the table format proposed for inclusion in the FS conclusion clause. 

Ericsson does not agree that the objectives are alignted with the compatibility measures in the table. It was agreed there some multiplexing losses with simultaneous EGPRS and 16QAM are unavoidable. The size of those losses and whether or not they are acceptable are yet not fully known. It was proposed that no attempt should be made in the FS to quantizise losses which cannot be modelled and therefore not with any certaincy calculated.  Telecom Italia noted that multiplexing with 16QAM will necessarily cause losses, as any 16QAM in the downlink will negatively affect use of EGPRS on other slots. Coexsistance wtih legacy MS is misleading. Multiplex issues are different in the uplink and in the downlink. This difference has complicated the understanding of the objectives.  Ericsson proposed to focus on limitations and only note losses. 

The Chairman drafted a combined table as an excercise in merging the figures from different companies, highlighting the following:

-
The 50% spec eff gain is unagreed. 

-
It was found that the data rate increase shall be set to the theoretic max bitrate, not including possible loss effects.

-
Multiplexing limitations were found to exist (USF), this shall be noted even if the multiplexing limitations will be removed from the table (might be better dealt with separately). 

-
Some discussion the compatibility objective coexistance with existing legacy MS. Ericsson noted this need to be quantified, as a small loss in coexistance might be balanced by a huge gain on other parameters. Telecom Italy belive the objective is absolute and uplink multiplexing GPRS/EGPRS is unrestricted possible, while this is not the case with 16QAM. Intel belive the MPX limitations shall be kept in the table to avoid future misinterpretation of what is reported from this meeting. Nokia would prefer this is indicated to be just a note that losses are inevitable, but not attempting to quantify them. Qualcomm belive the objectives ought to be reviewed at this stage, as some of them are obviously impossible to meet in any case. Furthermore this is a study item, not a list of firm requirements.  

The document was NOTED.

	AHGEV-060020
	Proposed text for Conclusion and Recommendations Section of the Feasibility Study on Future GERAN Evolution
	Intel Corporation

	AHGEV-060036
	Proposed text for Conclusion and Recommendations Section of the Feasibility Study on Future GERAN Evolution
	Intel Corporation


AHGEV-060020 document was REVISED after first presentation into AHGEV-060036, as a figure had fallen out of the first version.

Presented by Paul Spencer.

This contribution examines technical enhancements proposed for GERAN Evolution, and examines the potential value of different combinations of these enhancements.

Qualcom noted that the relevance  of 5.x.1 switching in the FS conclusions is questionable. It was found that as a phased approach has been decided as a possiblity to be included in the FS, it is required also to analyse HOM and TC separately.

The document was NOTED.
4
Uplink Enhancements

	AHGEV-060008
	Comments on Uplink- and General Improvements of the Feasibility Study on Future GERAN Evolution TR 45.912
	TeliaSonera


Presented by Christian Bergljung.

Telia Soneras contribution notes the folloing points:

-
Software upgrades are often “hard” in practice: BSS hardware changes should be allowed if needed to achieve significant gains

-
Duplex filters should be promoted, an obvious DL and UL improvement

-
Improving the RTT a must to fully exploit the PHY (radio) improvements

-
Downlink improvements should be balanced by the uplink: DSR could possibly work if IRC does its job (further work needed), whereas UL Dual Carrier appears to be prohibitive due to IM problems.

In general, TeliaSonera supports the requirements of the FS, but is of the opinion that Work Items for selected areas could be carried out even if the FS is not entirely conclusive for the particular area. Qualcomm: agree on the IRC conclusions which seem well documented.  Telecom Italia: Can not yet declare to what extend willing to accept HW changes in the BSs. Generally in line with Telia Sonera. Siemens: also concerned of the issues with multiple co-channel interferers.  Telia Sonera expressed concern about uplink improvements, or lack thereof. TI noted UL dual carrier has MS impacts, but no significant impacts on fixed side. Nokia noted that relevant studies existed on the antenna issues, which seem to be in line with what is reported in this document.

The document was NOTED.

	AHGEV-060009
	GERAN Evolution – Type 2 Mobile Handset Implementation Assessment
	RIM


Presented by Johanna Dwyer.

This paper attempts to address some of the handset implications with a type 2 mobile station. Receiver parameters appear to be the most difficult. 

Qualcomm: agrees with the paper that MS developement may increase performance substantailly but at an equally notable cost penalty. Switching between type 1 and type 2 to be left for implementation? Telia Sonera considers the loss issues to be minor, but the cost painful. Siemens wonder if relaxations are acceptable for a MS when operating in full duplex mode.

The document was NOTED.

	AHGEV-060016
	Discussion on Uplink Coverage
	Nokia


Presented by Kari Niemelä.

This contribution discuss coverage aspects for some uplink proposals and concludes:

-
The MDSR and DSR can about double median bit rates

-
MDSR with dual TRX implementation has about equal HW(TSL) efficiency with EGPRS.

-
Uplink Dual carrier can not improve median bit rates over EGPRS.

-
Type​-2 terminal needs to use GMSK MCS for more than 5 slots in UL and could achieve similar throughput with 8 slots as achieved by EGPRS with 4 slots.

Siemens and Telecom Italia belive there are some miscalculations in this contribution. Telecom Italia notes that is seems that the adjacent timeslot considerations for double carrier implementation  (not possible to transmit on adjacent timeslot) are not correctly taken into account.  It was clarified the UL DC curve is miscalculated as the backoff is not constant but it a difference between the 5 dB gain and 2*log(number of timeslots).  Largest power reduction shuld apply. It is not yet agreed to include any of the results from this paper in the FS. It will be represented later.  There is a need for further clarification of fig 2 and the calculations behind the curves in fig 2 before agreement can be reached.

The paper was NOTED.

4.1
Dual Carrier Uplink

	AHGEV-060014
	Implementation aspects of uplink dual carrier
	Siemens


Presented by Juergen Hofmann.

This contribution treats aspects with regard to efforts for implementing Uplink Dual Carrier in current GSM/EDGE networks based on the wideband approach. It is shown that for most of these scenarios a solution can be found to define carrier frequencies with a fixed carrier separation for each cell. In particular extension of existing frequency allocation algorithms with regard to this additional constraint for support of uplink dual carrier is believed to be necessary.

Qualcomm: the links from the discussion to the conclusions in this paper are not evident. Qualcomm invites a table overview. Siemens note that for the numerous cases where the document indicates "impossible", there actually exist or can be developed workarounds, and that need to be clarified. Telecom Italia: diffferent from previous proposals in carrier spacing. Foresees problems with frequency planning. Nation wide planning would be affected. In each cell two carriers shold be planned for hopping. Siemens note that can be avoided by using fixed frequency separation and fixed frequences as also described in the proposal. Telecom Italia noted this would also have impact on network planning.  Ericsson noted that no simulations are available to help deciding if IRC is needed. Ericsson: noted that the same kind of problems arise in the alternative proposal with MDSR double carriers. Siemens belive the carrier spacing will be decide on considerations of spurious etc. Qualcomm noted that the increase in interference from a second carrier would be identical to the increase in interference coming from dual bitrate. The risk of multiple cochannel interferers are different in the two cases.

The document was NOTED.
	AHGEV-060023
	Dual carrier uplink implementation aspects
	Ericsson, RIM


Presented by Lars Klockar.

The document presents dual carrier uplink implementation aspects, and concludes that it appears to be possible to provide dual carriers in the uplink using a wideband amplifier, if the two carriers are allocated within 1 MHz.  Single carrier performance then remains unaffected, yet data rate gains are the same as for the generic uplink dual carrier architecture. The benefits of using the maximum 1 MHz carrier separation need to be compared to the impact on implementation requirements.  Limiting the separation to 200-600 kHz would likely simplify the implementation. The impact of this approach on network performance will be estimated by simulation, and the spectral impact from an MS implementation point of view assuming a linear PA is currently being studied.  

Comment: do not use adjacent channels within the 1 MHz band. Near-far problem problem for single-carrier vs dual carrier users to be addressed. Can be avoided if the loading is less than 50 % by scheduling.  Qualcomm commented that dual carrier uplink seem to have mutated toward dual single rate carriers, which was not originally intended.  Telecom Italia noted that for operators the minimun spacing is 600 kHz. Thus no need to address hypothetical advantages of smaller spacing. Nokia: peak to avg power ratio will be increased by 3 dB.

The document is NOTED.
4.2
(Modified) Dual Symbol Rate

	AHGEV-060015
	Modified Dual Symbol Rate Concept for Future GERAN Evolution
	Nokia

	AHGEV-060035
	Modified Dual Symbol Rate Concept for Future GERAN Evolution
	Nokia


AHGEV-060015 was revised before the meeting into AHGEV-060035.

Presented by Kari Niemelä.

MDSR is an alternative scheme for DSR, which combines higher order modulation (16QAM) and higher symbol rate (3/2) to achieve all the evolution objectives including BSS implementation aspects. The main benefit over DSR is that similar bit rates and performance can be achieved with bandwidth of two 200 kHz GSM channels instead of three in the case of DSR. This could simplify dual transceiver implementation compared to DSR e.g. narrower channel filter may be applied and oscillators are not needed to tune out of 200 kHz channel raster.

Conclusions:

-
MDSR has similar performance as DSR in interference limited scenario (1/3).

-
Throughput at coverage limited scenario is a bit worse than with DSR, but with optional QPSK, 1.9 times higher throughput can be obtained at cell border.

-
BSS implementation of MDSR with two transceivers may use narrow filters and does not need to tune VCO’s out of 200 kHz raster.

-
Two transceiver implementation option performs as well as single transceiver option and is found to be robust against implementation impairments.

-
MDSR has similar MS implementation as DSR, but linearity requirements for transmitter are bit more stringent and transmitter needs to generate 100 kHz offset. 

Ericsson: IRC relatively complex in the system simulator; will discuss that further elsewhere. Qualcomm: difficult to compare results, not for the same number of timeslots on the hardware. Nokia confirmed this analysis does not consider hardware view. Qualcomm: key issue: one TRX shall be able to handle the modified waveform. It was confirmed the variety of possible modulation schemes are quite limited, given implementation restrictions. 

The paper was NOTED.
4.3
New Burst Structures and Timeslot Aggregation

	AHGEV-060004
	New Burst Formats – Recap of simulation results
	QUALCOMM Europe


Presented by Lorenzo Cassacia.

This paper summarize already presented results related to RawBER SNR-limited simulations of the proposed New Burst Formats in a variety of settings based on legacy BTS receivers. The summary shows that, for the evaluated scenarios, no degradation is being caused by the timeslot aggregation in the majority of cases, with the breaking point being the 8PSK high-speed case.
Ericsson state the 8% Raw BER point is not the most relevant. Invites analysis at other BERs, in particular much lower ones. This contribution does not differentiat between the 2 and 3 slot cases, as earlier contribution had indicated the performance difference was negligible.

The document was NOTED.

4.4
Higher-Order Modulation and Turbo Codes

	AHGEV-060013
	Higher order modulation and turbo codes
	Siemens


Presentation and comments as given under agenda 3.1

The document was NOTED.

	AHGEV-060018
	Comparison of Different Coding Configurations for Higher Order Modulation and Turbo Coding Schemes
	Intel Corporation


Presentation and comments as given under agenda 3.1

The document was NOTED.

	AHGEV-060019
	Comparison of Modified 16 QAM Constellations for Higher Order Modulation and Turbo Coding Schemes
	Intel Corporation


Presentation and comments as given under agenda 3.1

The document was NOTED.

	AHGEV-060021
	Higher order modulations and turbo codes – discussion and some new results
	Ericsson

	AHGEV-060029
	Higher order modulations and turbo codes – discussion and some new results

	Ericsson

	AHGEV-060031
	Higher order modulations and turbo codes – discussion and some new results

	Ericsson


These documents are identical, except from formatting, which has not screwed up in the last version.

Presentation and comments as given under agenda 3.1

The document is NOTED.

	AHGEV-060017
	On Spectrum Efficiency and Segregation Loss for 16QAM Combined with Turbo Coding
	Nokia


Presented by David Navratil.

By using the spectrum efficiency definition given in performance objectives for evolution for 16QAM combined with turbo coding, the gain seems to be less than 20% for the interference limited networks.  Due to segregation losses, a high (80%) penetration of 16QAM terminals is required to achieve 10% gain in uplink. In order to have comparable results for different concepts it is proposed that a measurement relative to kbps/MHz/cell is used for data spectral efficiency definition, by considering simultaneously impact to legacy voice and packet services e.g. voice quality and segregation losses. Furthermore, it should be noted that both capacity and coverage should be analyzed, since performance in real networks is limited by both of them and typically worst of them. 

Ericsson finds the definition of spectrum efficiency used in this contribution not comparable with spectrum efficiency in other documents.  Qualcomm noted difficulties understanding the full content of the paper. It is thus not possible to state agreement nor disagreemet on the conclusions at this stage.

The paper was NOTED.

4.5
Conclusions and Recommendations

	AHGEV-060005
	Uplink Enhancements – Input to the Conclusions Section of TR 45.912
	QUALCOMM Europe


Presented by Lorenzo Cassacia.

The paper was NOTED.

	AHGEV-060012
	Uplink enhancements: compliance to FS objectives
	Nokia


Presented by Eddie Riddington.

The document was NOTED.

	AHGEV-060020
	Proposed text for Conclusion and Recommendations Section of the Feasibility Study on Future GERAN Evolution
	Intel Corporation

	AHGEV-060036
	Proposed text for Conclusion and Recommendations Section of the Feasibility Study on Future GERAN Evolution
	Intel Corporation


See presentation and discussion under agenda 3.2. No new comments under this agenda item.

The document was NOTED.

	AHGEV-060022
	Input to the conclusions section of TR 45.912
	Ericsson


See presentation and discussion under agenda 3.2. No new comments under this agenda item.

The document was NOTED.

	AHGEV-060026
	Proposed text for Conclusion and recommendations section of the Feasibility Study on Future GERAN Evolution – Uplink proposals
	Siemens

	AHGEV-060037
	Proposed text for Conclusion and recommendations section of the Feasibility Study on Future GERAN Evolution – Uplink proposals
	Siemens


AHGEV-060026 was revised after first presentation into AHGEV-060037. AHGEV-060037 was presented only quickly, as the results had already been noted from the AHGEV-060026 discussion and taken into account when filling in the output table in AHGEV-060038.

Presented by Eswar Kalyan Vutukuri.
This document presents the Siemens view in table format, and makes the following key observations:

-
Dual symbol rate is expected to have severe impact on legacy frequency planning as well as on legacy network hardware. Hence this is not seen as a feasible option for uplink enhancement. 

-
Dual carrier on the uplink meets all the compatibility objectives for GERAN Evolution and hence is seen as the most feasible option. Issues with mobile station implementation need further study.

-
New burst structures and new slot formats on the uplink would compromise the receiver performance and are not expected to give sufficient gains in the uplink throughput. Furthermore, the handling of the numerous required new MCS would be impractical. Hence, this is not seen as a feasible option for uplink enhancement. 

-
New modulation schemes and turbo codes are not expected to provide sufficient gains to justify the implementation complexity and hence they are not recommended for uplink enhancement.

Comments:  It was clarified the column for new modulation schemes are outdated. Siemens will provide an update. The Chairman noted his intend to have a single table as outcome of this meeting, merging the views of the companies. Intel: wish to include UL/DL combination analysis in the table. It was noted that many combinations are possible, the table shall analyse the individual proposals. Combinations will be possible options afterwards. TeliaSonera noted that while it seems unavoidable to satisfy all objectives at once, there are significant gains to be achieved. The further analysis should therefore focus on identifying the drawbacks and pains which will follow from each option.

The document was NOTED.

5
General Enhancements

	AHGEV-060008
	Comments on Uplink- and General Improvements of the Feasibility Study on Future GERAN Evolution TR 45.912
	TeliaSonera


Presented by Christian Bergljung. First presented under agenda item 4.

New comments given under agenda item 5: TeliaSonera will return with more detailed information on the overall impact on system layers at the next meeting. Telecom Italia listed a number of enhancements which have already been adequately studied, and noted that those need to be approved urgently to be addressed in Rel-7.

The document was NOTED.

5.1
Layer 1 Aspects of Latency Enhancements

	AHGEV-060006
	Radio & Velocity Related Aspects of Latency Enhancements
	QUALCOMM Europe


Presented by Lorenzo Cassacia.

One of the main applications of this proposed enhancement (or, according to some, the only application) is Voice-Over-IP. Delay budgets are dependent on the link level performance of the proposed reduced TTI (e.g. reduction in frequency diversity versus lower latency, number of needed retransmissions and consequent ARQ delay, etc). The “reduced TTI” can be formally or academically considered a higher layer enhancement, the associated performance gains (and therefore the corresponding justification of the standardization effort) do depend on results related to the radio interface.  For this reason, it is critical that a correct evaluation framework is discussed related to the radio aspects of the reduced TTI. This contribution discuss the physical layer dependencies of the proposal for a Reduced TTI made in the context of latency reduction, particularly for the use case of MS to MS GERAN VoIP calls. It is evident that multiple applicable cases exist, of which only less than 10% has been evaluated up to now. It is proposed to cover at least a fair percentage of the potentially applicable use cases to justify physical layer changes that have the goal of enabling such use cases.

Comments: Ericsson state it will be relevant to look into a greater variety of likely scenarios, but belive the Qualcomm paper differentiates too many cases. The symmetrical scenario table lead to duplication of cases. Simulation results are expected for the next meeting. There are various proposals for VoIP, and it need to be listed and agreed which parameters are important for VoIP so analysis can focus on these.

The document was NOTED.

	AHGEV-060010
	High Speed Hybrid ARQ
	Motorola


Presented by Eoin Buckley

A high speed hybrid ARQ (HS-HARQ) mechanism has been introduced that significantly reduces the latency of the GERAN for services such as VoIP, PoC, and videophone. HS-HARQ reduces the latency by moving the ARQ mechanism from the PCU to the BTS and operating multiple Stop and Wait ARQ processes with synchronous acknowledgement. By reformatting the EGPRS headers to use smaller BSNs and taking the remaining bits for piggybacked acknowledgements and other ARQ variables, the ARQ protocol overhead can be reduced to zero.  The HS-HARQ protocol enables a single direction VoIP call latency on the order of 220 msec, well within the 200-300 msec for inter-regional VoIP calls recommended by ITU G.114. The HS-HARQ protocol in TTI = 10 msec and USF = 10 msec mode enables a single direction VoIP call latency on the order of 140 msec, within the 150 msec for intra-regional VoIP calls recommended by ITU G.114. 

Telecom Italia note three timeslots on dl. Not intended to use more than two, but due to uncertaincy on timing, there might be three timeslots affected. Received need to receive four blocks, but only one data block split over four blocks. Collission cases will have several implications for the current cases described. Requests clarification on data and ack/nack bits for decoding on the BTS side. Two forms of redundancy. Firecode can be used to recover traditional control message. Note that RRP field use is not backward compatible. Implications for downlink power control, change of power need peer part involvement, communication of this will add round trip time.

Qualcomm: HS-HARQ interesting. How to trigger and exit this mode?  RLC data and control plane is not separate in GERAN. Why not link RLC and IP directly? Siemens are open to the proposal, but do not belive it needs requires any changes to the GERAN specifications. Only few legacy BTS will be able to support such a split. Siemens note this is an attempt to bring the two RLC link endpoints closer with direct feedback between them, which will allow optimal latency.  Siemens proposed air interface solution is their fast ack/nack proposal. Solution is in DL to send feedback for a number of send data blocks, not only the last one. UL equivalent.

Ericsson belive this is prevented by current hardware restrictions. Ericsson belive much study is needed before this can be decided, thus believing this will be too late for the Rel-7 timeframe.  Nortel: the proposal leaves very little time between received a burst and to build the ack to be sent in the first following burst. 

Further study is required. Additional contributions are expected for the next meeting.

The document was NOTED.

5.2
Conclusions and Recommendations

	AHGEV-060002
	Aspects of latency improvements and support of conversational services over GERAN
	Alcatel

	AHGEV-060033
	Aspects of latency improvements and support of conversational services over GERAN
	Alcatel, Nokia


AHGEV-060002 was revised before the meeting into AHGEB-060033.

Presented by Ghislain Costagliola.

R-TTI and the other techniques proposed for the reduction of latency are believed to be complex and will drastically impact such specifications as TS 44.060. Alcatel consider that those techniques can be useful to enable the support of conversational services over GERAN, but that they have little interest for other types of applications. If standardization of conversational services (with VoIP as a clear target) is the primary objective, Alcatel would recommend that a system view of operation of VoIP over GERAN is elaborated first (this can be done under the already open work item for support of conversational services over GERAN) in order to ensure that R-TTI and the other techniques proposed so far in the Feasibility Study on GERAN evolutions for the reduction of latency are indeed necessary and sufficient to provide support of VoIP with an adequate level of performances (in terms of spectral efficiency, voice quality and interruption during PS handover). In that perspective, it seems necessary to compare R-TTI and the associated techniques with the other proposals which had been considered four years ago by TSG GERAN for the support of conversational services (based on the Flexible Layer One concept)

Telecom Italia: improvement usually implies added complexity, complexity alone is insufficient criteria for decision. Section 4: latency reduction does not only relate to VoIP.  TI belives the latency reduction WI need to be approved urgently to get the enhancements in Rel-7. Resource sharing: work already done, fast ack/nack is feasible, solution exist.  Nokia: gains from RTTI are negligible. This proposal is to significantly improve on this. Feasibility question is for the entire package, not the individual elements.  TeliaSonera: would like to see the WI approved ASAP to get the stuff into Rel-7. Nokia: Two different solutions for RTTI are unacceptable. Siemens: a unique solution for latency can be developed linking a number of features.  Nokia: complexity with RTTI has sofar prevented solutions with legacy handsets. Siemens belive complexity shall not stop a good proposal. Nokia argues that there exist a simple and a complex proposal, and suggest the simple one. Ericsson noted the complexity shall be viewed in a larger perspective, there is more to it than discussing four stealing bits. Nokia ask what are the benefits to be able to multiplex with legacy handsets? Need for and ways to multiplex e.g. more than two users on shared channels were questioned. Ericsson contribution has shown that VoIP gains for multiplexing on share channels are substantial. Siemens noted that if two-bust option is removed, no new stealing flags would be needed. 

The paper was NOTED.

	AHGEV-060007
	General Enhancements – Input to the Conclusions Section of TR 45.912
	QUALCOMM Europe


Presented by Lorenzo Cassacia.

This paper serves as a placeholder for different proposal related to general enhancements. The meeting took a carefull look at section two, and will attempt to fill in the table in due cause.

The paper was NOTED.

	AHGEV-060022
	Input to the conclusions section of TR 45.912
	Ericsson


As presented under agenda item 3.2. 
The document was NOTED.

	AHGEV-060028
	Proposed text for Conclusion and recommendations section of the Feasibility Study on Future GERAN Evolution – Other proposals
	Siemens


Presented by Eswar Kalyan Vutukuri.

This contribution contains Siemens draft table for the other proposals part of the FS conclusion. It notes in particular:

-
There is necessity to reduce the latency for PS domain and further investigation is necessary to identify a suitable way forward to reduce latency. 

-
Enhancements to resource allocation is not seen as a desired candidate for GERAN Evolution,

-
Power control for frequency hopping is not expected to provide the promising gains in spectral efficiency and thus not seen as feasible

The paper was NOTED.
6
Any Other Business

	AHGEV-060038
	Output table
	


The table was prepared during online presentation and editing during the meeting. The draft was substantially modified as the discusions of the various parts were dealt with during the respective agenda items for the meeting. The output is as tracked in AHGEV-060038, but the following comments were noted during the progress discussions:

DC UL WB:

Ericsson belives legacy frequency planning should be FFS, justified with document AHGEV-060037 (very late contribution). TI disagrees, having read AHGEV-060037, noting there is no new information and no more to study (TI explains that legacy freq plan. is not feasible as unique carrier spacing is not legacy planning compatible).  RIM, Qualcomm both emphasize that FFS should not be used to indicate different opinions. If used, it shall be indicated exactly what is for further study and what will be done about it. It was decided to state "No/FFS" and inputs are expected for the next meeting. HS impacts on BSS was debated. Impact of and need for IRC is FFS.

DC UL Independent carriers:

Telecom Italia noted the 20 MHz requirement need further explanation. Ericsson noted that only the Siemens solution had the 20 MHz restriction.  

Coexistance with legacy MS: Ericsson noted there might be differences with certaing MSs.  

On feasible MS implementation:  Telecom Italia noted that the fact that something is complicated shall not automatically cause it to be labelled "not feasible".  MS vendors (Qualcomm, Nokia, Siemens) stated this was generally not feasible for complexity and cost reasons. Discussion on the definition of and proper use of the term "feasible". The Chairman noted a practical definition: something is not feasible until proven otherwise. Nokia clarifed that possible is not the same as feasible. Nokia proposed to add a note "Not feasible for all MS formats". It was clarified that this note only explains the reason for the "no". Telecom Italia does not agree it is not feasible for MS and note no contribution has indicated it is not feasible. RIM, Ericsson, Alcatel felt that FFS would be more appropriate. Nokia emphasized that FFS should be avoided, as Nokia do not foresee any futher study changing this. Contributions with objective to remove the FFS are invited for the next meeting. Consensus: No/FFS, with the report tracking the disagreement.

HOM+TC (UL):

Agreement to use the Ericsson definition of Spectrum efficiency gain, 15 kbps sufficient QoS per timeslot at 10th percentile. Agreement to set this to 40%-60% / FFS. Hardware impact on BSS changed to Yes/No.

(M)DSR:

Coexist with legacy freq planning: yes for single transceiver implementation. For dual TRX, scheduling was clarified to be possible in the uplink, on the downlink there will be a hardware efficiency loss. Telecom Italia: dual TRX will required largescale frequency replanning and not just cell allocation; different issue if separate carriers than if dual adjacent carrier.

(M)DSR to be split into two columns. Cell border gains in table are based on assumptions which have not been agreed. Document AHGEV-060035 provides the calculation. Qualcomm: DSR is actually three separate methods. 

TI wants it noted waste of UL timeslot resources, which need to be tracked. HW efficiency row added.  Qualcomm found the new row would make the results more difficult to understand and proposed to clarify in each cell that the (M)DSR gains are for the single TRX implementation. Dual TRX implementation will show none or little gain (ref Nokia). New row retitled to "Radio Resource Utilization". Telecom Italia insist that the advantages and related drawbacks both need to be highlighted in the same table. Nokia clarified that IRC and dual TRX are not mutually dependent. Nokia belives HW efficiency is appropriate to include, but that it needs to be contribution driven, requiring inputs for the next meeting before entering any numbers. New row removed, added explanation in first column instead.

After coffeebreak: agreement with addition of FFS (other scenarios) after 1 and 2 trx scenarios.

New bursts:

Spectrum efficiency: agreed after discussion ("theoretic", parantheses and inclusion of FFS was considered important).

Avoid hardware impacts: generally yes, but FFS for e.g. buffering tracking (Qualcomm). Telecom Italia noted that the yes would indicate that studies had been presented which confirmed there would be no impact. That is not the case, which is hereby noted. No vendors objected to the yes / FFS.

Latency improvements:

No multiplex limitations are expected, but it was agreed to add a note on RTTI limitations.

Initial RTT < 450 mS, no proposals have been made so far. Siemens disagreed this implied a "no", and it was agreed to indicate this has not been studied instead.

RTT<100mS: Siemens noted is should be clarified what is meant with RTT. Definition exist in section 4.

Applicable for DTM: Yes for RTTI=10 mS, result from Siemens contribution.

Conclusion on AHGEV-060038:

The table with agreements and conclusions of the meeting as given in AHGEV-060038 was agreed by the companies present as presentable to TSG GERAN to form part of the foundation for decision on future GERAN enhancement and future GERAN evolution.

7
Closure of the Meeting

The Chairman thanked the participants and closed the meeting Friday 26th May 2006 around 15:00.
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