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1. General

The WI “Higher Uplink performance for GERAN evolution (HUGE) – MS Conformance tests” in GP-061906 was agreed in GERAN#31, and the WI “Reduced symbol duration, higher order modulation and turbo coding (RED HOT) for downlink: MS conformance tests” in GP-062491 was agreed in GERAN#32. In the core specification these features are referred to as EGPRS2A and EGPRS2B – see the Annex 2 summary for an explanation.
Test requirements analysis and proposed test scenarios list is included in the Annex of this work plan.

2. Status summary

Work plan initiated.
Analysis of required amount of test cases ongoing.

0 % of test cases for WI “REDHOT and HUGE” done.
3. Overview
	New Test Cases in 51.010
	Proposed Test Number
	Responsible company
	Introduction date
	Status

	
	
	
	
	

	
	
	
	
	


4. History

	Date
	Revision
	Modification

	06-02-2009
	1
	Work plan created

	
	
	


ANNEX: Analysis of REDHOT and HUGE Test Cases
1. References

[1] 3GPP TS 24.008: "Mobile radio interface Layer 3 specification; Core network protocols; Stage 3 (Release 8)".
[2] 3GPP TS 43.055: " Dual Transfer Mode (DTM);Stage 2(Release 8))"
[3] 3GPP TS 43.064: “General Packet Radio Service (GPRS);Overall description of the GPRS radio interface;Stage 2(Release 8)”
[4] 3GPP TS 44.018: “Mobile radio interface layer 3 specification;Radio Resource Control (RRC) protocol(Release 8)
[5] 3GPP TS 44.060: "General Packet Radio Service (GPRS); Mobile Station (MS) - Base Station System (BSS) interface; Radio Link Control/Medium Access Control (RLC/MAC) protocol (Release 8)".
[6] 3GPP TS 45.001: “Physical layer on the radio path;General description(Release 8) “

[7] 3GPP TS 45.002: “Multiplexing and multiple access on the radio path(Release 8)”

[8] 3GPP TS 45.003: “Network;Channel coding(Release 8)”

[9] 3GPP TS 45.004: “Modulation(Release 8)”

[10] 3GPP TS 45.005: “Radio transmission and reception(Release 8)”

[11] 3GPP TS 45.008: “Radio subsystem link control (Release 8)”
2. Summary
From 44.060:

EGPRS2: In the downlink direction, Enhanced GPRS Phase 2 enables higher data rates through usage of higher symbol rate, turbo codes, and QPSK, 16-QAM and 32-QAM modulations in addition to (or instead of) GMSK and 8PSK. In the uplink direction, Enhanced GPRS Phase 2 enables higher data rates through usage of higher symbol rate, and QPSK, 16-QAM and 32-QAM modulations in addition to (or instead of) GMSK and 8PSK. EGPRS2 consists of EGPRS2-A and EGPRS2-B in both directions.

EGPRS2-A: In the downlink direction, Enhanced GPRS Phase 2 Level A enables higher data rates through usage of turbo codes, and 16-QAM and 32-QAM modulations in addition to GMSK and 8-PSK. In the uplink direction, Enhanced GPRS Phase 2 Level A enables higher data rates through usage of 16-QAM modulation in addition to GMSK and 8-PSK.

EGPRS2-B: In the downlink direction, Enhanced GPRS Phase 2 Level B enables higher data rates through usage of higher symbol rate, turbo codes, and QPSK, 16-QAM and 32-QAM modulations in addition to GMSK or instead of 8PSK. In the uplink direction, Enhanced GPRS Phase 2 Level B enables higher data rates through usage of higher symbol rate, and QPSK, 16-QAM and 32-QAM modulations in addition to GMSK or instead of 8PSK.

EGPRS2 TBF: refers to a TBF utilizing the EGPRS2 enhancements in the direction of data transfer, downlink or uplink. More specifically, in each direction, downlink or uplink, an EGPRS2-A TBF refers to a TBF utilizing the EGPRS2-A enhancements and an EGPRS2-B TBF refers to a TBF utilizing the EGPRS2-B enhancements. An EGPRS2 TBF operates in EGPRS TBF mode.

.
3. Requirements
The following table indexes MS requirements relevant to REDHOT and HUGE in the core specifications.
3.1. RF performance related
	Spec
	Section
	Requirement / Comments

	3GPP TS 45.005
	4
	Transmitter characteristics

	
	  4.1.1
	Output Power Mobile Station.

The MS maximum output power and lowest power control level shall be, according to its class, as defined in the following tables…
The maximum power for power class E1-E3 is corrected for the different modulations according to the table below

Modulation

Correction factor (dB)

QPSK

[0]

8-PSK

0

16-QAM

[-2] 

32-QAM

[-2]

NOTE:
In the case and only in the case of EGPRS2-B with the spectrally wide pulse shaping filter and the tight spectrum requirement at 400 kHz offset from the carrier (see section 4.2.1), the actual maximum output power may be up to 2 dB lower than the lower limit of the maximum output power's tolerance range defined by the power class table above and the correction factors of this table. In this case and only in this case, the MS need not use the highest power control level or the two highest power control levels for the respective modulation.

Maximum output power for GMSK in any one band shall always be equal to or higher than maximum output power for all other modulations for the same equipment in the same band.

	
	  4.2.1
	Output RF Spectrum, Spectrum due to the modulation and wide band noise
 Three types of requirements are specified, depending on symbol-rate and pulse-shaping filter used:

Case A:

Normal symbol rate using linearised GMSK pulse-shaping filter

Case B1:
Higher symbol rate using spectrally narrow pulse shaping filter

Case B2: 
Higher symbol rate using spectrally wide pulse shaping filter



	
	  4.6.2
	Modulation accuracy, QPSK, 8-PSK, 16-QAM and 32-QAM modulations.
 RMS EVM,  4.6.2.1, (table values still to be defined), Origin Offset Suppression, Peak EVM, 95’th percentile

	
	5
	Receiver characteristics

	
	  5.1
	Blocking characteristics

 The reference sensitivity performance as specified in tables 1, 1a, 1b, 1c, 1d, 1e, 1k, 1l, 1m and 1n shall be met when the following signals are simultaneously input to the receiver:

‑
for all cases except GSM 700 normal BTS, GSM 850 normal BTS, MXM 850 normal BTS and MXM 1900 normal BTS, a useful signal, modulated with the relevant supported modulation (GMSK, QPSK, 8-PSK, 16-QAM or 32-QAM), symbol rate and specified pulse shaping filter, at frequency fo, 3 dB above the reference sensitivity level or input level for reference performance, whichever applicable, as specified in subclause 6.2;

· for GSM 700 normal BTS, GSM 850 normal BTS, MXM 850 normal BTS and MXM 1900 normal BTS a useful signal, modulated with the relevant supported modulation (GMSK, QPSK, 8-PSK, 16-QAM or 32-QAM), symbol rate and specified pulse shaping filter, at frequency fo, 1 dB above the reference sensitivity level or input level for reference performance, whichever applicable, as specified in subclause 6.2;

	
	  5.2
	AM suppression characteristics

 The reference sensitivity performance as specified in tables 1, 1a, 1b, 1c, 1d , 1e, 1k, 1l, 1m and 1n shall be met when the following signals are simultaneously input to the receiver.

-
A useful signal, modulated with the relevant supported modulation (GMSK, QPSK 8-PSK, 16-QAM or 32-QAM), symbol rate and specified pulse shaping filter, at frequency fo, 3 dB above the reference sensitivity level or input level for reference performance, whichever applicable, as specified in subclause 6.2.

‑
A single frequency (f), in the relevant receive band, | f‑fo | > 6 MHz, which is an integer multiple of 200 kHz, a GSM TDMA signal modulated in GMSK and by any 148‑bit sequence of the 511‑bit pseudo random bit sequence, defined in CCITT Recommendation O.153 fascicle IV.4, at a level as defined in the table below. The interferer shall have one timeslot active and the frequency shall be at least 2 channels separated from any identified spurious response. The transmitted bursts shall be synchronized to but delayed in time between 61 and 86 bit periods relative to the bursts of the wanted signal.

	
	  5.3
	Intermodulation characteristics
 The reference sensitivity performance as specified in tables 1, 1a, 1b, 1c, 1d, 1e, 1k, 1l, 1m and 1n shall be met when the following signals are simultaneously input to the receiver:

‑
a useful signal, modulated with the relevant supported modulation (GMSK, QPSK 8-PSK, 16-QAM or 32-QAM), symbol rate and specified pulse shaping filter, at frequency fo, 3 dB above the reference sensitivity level or input level for reference performance, whichever applicable, as specified in subclause 6.2;
‑
a continuous, static sine wave signal at frequency f1 and a level of 70 dBµV (emf) (i.e. ‑43 dBm):

‑
for GSM 400 small MSs and GSM 900 small MSs and GSM 850 small MSs and GSM 700 small MSs, DCS 1 800 and PCS 1 900 MS and DCS 1 800, PCS 1 900 and MXM 1900 BTS this value is relaxed to 64 dBµV (emf) (i.e. ‑49 dBm);

‑
for the DCS 1 800 class 3 MS this value is relaxed to 68 dBµV (emf) (i.e. ‑45 dBm);

‑
any 148‑bits subsequence of the 511‑bits pseudo‑random sequence, defined in CCITT Recommendation O.153 fascicle IV.4 GMSK modulating a signal at frequency f2, and a level of 70 dBµV (emf) (i.e. ‑43 dBm):

‑
for GSM 400 small MSs and GSM 900 small MSs and GSM 850 small MSs and GSM 700 small MSs, DCS 1 800 and PCS 1 900 MS and DCS 1 800, PCS 1 900 and MXM 1900 BTS this value is relaxed to 64 dBµV (emf) (i.e. ‑49 dBm);

‑
for the DCS 1 800 class 3 MS this value is relaxed to 68 dBµV (emf) (i.e. ‑45 dBm);

such that f0 = 2f1 ‑ f2 and |f2‑f1 | = 800 kHz.

	
	6
	Transmitter/receiver performance

	
	  6.1
	Nominal Error Rates (NER)

	
	    6.1.2
	QPSK/8-PSK modulation
 -
MS:
BER ( 10-4 for levels ( -82 dBm.

	
	    6.1.3
	16-QAM/32-QAM modulation 

Normal symbol rate: -
MS:
BER ( 10-4 for levels ( [80] dBm.

Higher symbol rate: -
MS:
BER ( 10-4 for levels ( [-77] dBm.

	
	  6.2
	Reference Sensitivity Level
 For packet switched channels, the minimum input signal level for which the reference performance shall be met in case of normal symbol-rate, Basic Transmit-Time-Interval (BTTI) and no Piggy-backed ACK/NACK reporting (PAN) used, is specified in table 1a for GMSK modulated input signals, tables 1b and 1c for 8-PSK modulated input signals (convolutional coding), table 1l for input signals modulated by 8-PSK (turbo coding), tables 1k and 1l for input signals modulated by 16-QAM and 32-QAM respectively, according to the type of channel and the propagation condition. In case higher symbol rate, Basic Transmit-Time-Interval (BTTI) and no Piggy-backed ACK/NACK reporting (PAN) are used, the minimum input signal level for which the reference performance shall be met, is specified in table 1m and 1n for input signals modulated by QPSK or 16-QAM or 32-QAM respectively, according to the type of channel and the propagation condition. For Reduced Transmit-Time-Interval (RTTI) the minimum performance requirements are the same as for Basic Transmit-Time-Interval (BTTI) on a static channel. When Piggy-backed ACK/NACK reporting (PAN) is used, the minimum performance requirements of tables 1o and 1p apply. The minimum input signal level for which the reference performance shall be met for PAN is specified in table 1q and 1r. Tables 1p and 1q apply to BTS for input signals with [wide] pulse shaping filter bandwidth in the case of higher symbol rate. The performance requirements for GSM 400 and GSM 700 systems are as for GSM 900, except that the GSM 400 MS speed is doubled from that of GSM 900, e.g. TU50 becomes TU100, and the GSM 700 MS speed is increased by a factor of 1.2, e.g. TU50 becomes TU60. The levels are given for normal BTS for GMSK modulated signals. For QPSK, 8-PSK, 16-QAM and 32-QAM modulated signals, the required levels are given for normal BTS and MS separately. The levels shall be corrected by the following values: 

MS, QPSK, 8-PSK, 16-QAM and 32-QAM  modulated signals
‑

for GSM 400, GSM 900, GSM 850 and GSM 700 small MS

0 dB

‑

for other GSM 400, GSM 900, GSM 850 and GSM 700 MS

-2 dB

‑

for DCS 1 800 and PCS 1900 class 1 or class 2 MS

0 dB

‑

for other DCS 1 800 and PCS 1900 MS

-2 dB



	
	  6.3
	Reference Interference Level 

For GMSK modulated channels, packet switched and ECSD and speech channels (AMR-WB), and for 8-PSK modulated channels, packet switched and ECSD and speech channels (AMR and AMR-WB), and for 16-QAM, 32-QAM and QPSK modulated packet switched channels, the minimum interference ratio for which the reference performance for cochannel interference (C/Ic) shall be met is specified in table 2a, 2d, 2e and 2j (GMSK), 2b and 2c, 2d and 2e, 2k, and 2s (8-PSK), 2r and 2s, 2t and 2u (16-QAM), 2s, 2t and 2u (32-QAM), respectively, according to the type of channel, the propagation condition and type of equipment when BTTI and no PAN are used. For FLO, the minimum interference ratio for which the reference performance for cochannel interference (C/Ic) shall be met is specified in table 2m according to the type of reference TFC, the propagation condition and type of equipment. For Repeated Downlink FACCH and Repeated SACCH (see 3GPP TS 44.006), the minimum interference ratio for which the reference performance for cochannel interference (C/Ic) shall be met is specified in table 2p according to the propagation condition and type of equipment. The performance requirements for GSM 400 and GSM 700 systems are as for GSM 900 in table 2a, 2b, 2c, 2d, 2e, 2j, 2k, 2m, 2o, 2p, 2q, 2r, 2s, 2t, 2u, except that the GSM 400 MS speed is doubled from that of GSM 900, e.g. TU50 becomes TU100, and the GSM 700 MS speed is increased by a factor of 1.2, e.g. TU50 becomes TU60. The reference performance is the same as defined in subclause 6.2. For equipment supporting 8-PSK, and for MS indicating support for Downlink Advanced Receiver Performance – phase I (see 3GPP TS 24.008), the applicable requirements in table 2a, 2b, 2c, 2d, 2e, 2f, 2g, 2h, 2i, 2j, 2k, 2l, 2m, 2n, 2p, 2r, 2s, 2t, 2u, 2v and 2w, apply for both GMSK and 8-PSK modulated interfering signals..

	
	  6.4
	Erroneous frame indication performance

g) For an MS assigned a USF on a PDCH with a random RF input or a valid PDCH signal with a random USF not equal to the assigned USF, the overall reception shall be such that the MS shall detect the assigned USF in less than 1% of the radio blocks for GMSK modulated signals, and 1 % for 8-PSK modulated signals, and [1 %] for QPSK, 16-QAM and 32-QAM modulated signals. This requirement shall be met for all input levels up to –40 dBm for GMSK modulated signal, and up to -40 dBm for 8-PSK modulated signals, and up to [-40 dBm] for QPSK, 16-QAM and 32-QAM modulated signals.

	
	  6.7
	Incremental Redundancy Performance for EGPRS and EGPRS2 MS
 An EGPRS2 capable MS shall under the conditions stated in the below table achieve a long-term throughput of [33] kbps per time slot, measured between LLC and RLC/MAC layer

	3GPP TS 45.008
	10
	GPRS mode tasks 

	
	  10.2.3.2.3
	Measurement reporting

The MS shall transfer CH values and the RXQUAL, C and SIGN_VAR values (see subclause 10.2.3.1.2) to the network in the Channel Quality Report on PACCH. An MS using EGPRS or EGPRS2 shall instead of RXQUAL and SIGN_VAR send MEAN_BEP and CV_BEP.

In case of EGPRS the MS shall report the overall MEAN_BEP and CV_BEP for the modulations, GMSK and/or 8-PSK (i.e. GMSK_MEAN_BEP, GMSK_CV_BEP; and/or 8PSK_MEAN_BEP, 8PSK_CV_BEP respectively) for which it has received blocks on at least one allocated channel (timeslot or timeslot pair) since it last sent a measurement report to the network.

Additionally, in case of EGPRS, the MS shall report MEAN_BEP_TNx on a per timeslot basis in BTTI configuration, or on a per timeslot pair basis in RTTI configuration where TNx is the lower numbered timeslot of the timeslot pair according to what the network has ordered (see 3GPP TS 44.060). An MS shall only include MEAN_BEP_TNx values for the modulation scheme with which it has received the larger number of blocks on its currently assigned channels (timeslots or timeslot pairs) since it last sent a measurement report to the network.

In case of EGPRS2 the MS shall report the MEAN_BEP and CV_BEP for all timeslots in the TBF for specified modulation types (i.e. GMSK and/or 8-PSK and/or 16-QAM and/or 32-QAM in case of EGPRS2-A; GMSK and/or QPSK and/or 16-QAM and/or 32-QAM in case of EGPRS2-B) as described in the EGPRS BEP Link Quality Measurements Type 2 IE (see subclause 12.5a.2 in 3GPP TS 44.060) for which it has received blocks on at least one allocated channel (timeslot or timeslot pair) since it last sent a measurement report to the network. The network in this case commands the MS per the EGPRS2_LINK_QUALITY_MEASUREMENT_MODE IE to either report the link quality for all modulation types, with which it has received blocks or only the two modulation types with which it has received most of the blocks (see subclause 11.2.7 in 3GPP TS 44.060).

Additionally, in case of EGPRS2,  if commanded by the network according to the LINK_QUALITY_MEASUREMENT_MODE field, the MS shall report both MEAN_BEP_TNx and REPORTED_MODULATION on a per timeslot (in BTTI configuration) or timeslot pair (in RTTI configuration where TNx is the lower number timerslot of the timerslot pair) basis as specified in the EGPRS Timeslot Link Quality Measurements Type 2 IE. More specifically, for each of its currently assigned timeslots or timeslot pairs, an MS shall report the modulation scheme (indicated using the REPORTED_MODULATION field) with which it has received the greatest number of blocks since the last report and shall report the MEAN_BEP_TNx of that modulation scheme (see subclause 12.5a.3 in 3GPP TS 44.060). In case there are more than one modulation scheme having the same number and the largest number of blocks on a currently assigned timeslot, the MS shall report the MEAN_BEP_TNx for the highest order modulation scheme among those modulation schemes on that timeslot.

The report contains the available CH values for the radio frequency channel on which the message is sent as well as the RXQUAL, C and SIGN_VAR values (see subclause 10.2.3.1.2) or in case of EGPRS and EGPRS2 the MEAN_BEP, C and CV_BEP values, except for a downlink dual carrier assignment.

In case of a downlink dual carrier assignment, the CH, C, MEAN_BEP (overall and per timeslot or timeslot pair measurements) and CV_BEP values may be reported for each of the radio frequency channels as specified in 3GPP TS 44.060.
(Range of parameters – see 10.2.3.3)

	
	
	


3.2. Protocol related requirements
	Spec
	Section
	Requirement / Comments

	3GPP TS 44.060
	9.1.8.2.1
	...For a mobile station with one or more downlink TBFs using EGPRS2, the mobile station shall send the EGPRS PACKET DOWNLINK ACK/NACK TYPE 2 message


4. Proposed Test Scenarios

In this section a number of test cases are suggested to cover the principal requirements listed in Section 4 above. Note that the tests are intended to be a representative selection and whilst comprehensive are not exhaustive (e.g. not every abnormal case for every message is tested in every possible scenario). The references given in the 'Spec' and 'Section' columns indicate the reference where the principally tested functionality is best described (though the same functionality may also be mentioned elsewhere in the core specs).
4.1 RF performance related test scenarios
	Test
	Spec
	Section
	Test Description

	1
	45.005
	4.6.2.1, 4.6.2.2, 4.6.2.3, 4.6.2.4 
	Title: “Modulation accuracy in EGPRS2 configuration”
Testing RMS EVM, origin offset suppression, peak EVM and 95’th percentile according to section 4.6.2.x, using random bits 
as defined in ITU-T Recommendation O.151

	2
	45.005
	4.1.1, 4.5.2
	Title: “Transmitter output power and burst timing”
Testing for maximum output power and monotonic power control level according to section 4.1.1
Testing power template according to section 4.5.2 and Annex B

	3
	45.005
	4.2.1
	Title: “Output RF spectrum in EGPRS2 configuration”
Testing spectrum due to modulation and wideband noise, table a1, b1 and c1 according to section 4.2.1


4.2 Protocol related test scenarios
	Test
	Spec
	Section
	Test Description

	1
	44.060 


	8.1.1 Table 8.1.1.3, 9.3.2.1
	Proposed title: “EGPRS2 Acknowledged mode / Uplink TBF / Link Adaptation Procedure for retransmission”

The MS is made to transmit RLC data blocks. The SS  negatively acknowledges RLC data blocks and commands the MS to use a different  UAS (EGPRS2 Channel Coding Command). The MS retransmits the negatively acknowledged RLC data blocks and uses the commanded  MCS by taking into acount the scheme specified

A new TC based on 53.1.1.18

	2
	44.060
	8.1.1 Table 8.1.1.7
	In EGPRS2, if these rules require a transmission (either original transmission or retransmission) in a modulation and coding scheme where there are fewer than the maximum number of RLC blocks that can be transmitted, the mobile station shall use the modulation and coding scheme specified in tables 8.1.1.7

	3
	44.060
	8.1.2
	optionally, a TBF starting time indication (not applicable for dual carrier, BTTI with FANR activated, and EGPRS2 configurations);

A new TC based on 52.3.2

	4
	44.060
	9.1.8.2.1
	For a mobile station with one or more downlink TBFs using EGPRS2, the mobile station shall send the EGPRS PACKET DOWNLINK ACK/NACK TYPE 2 message

A new TC based on 53.1.2.11?

	5
	44.060
	9.3.2.1
	A new TC based on 53.1.1.21


Comments / questions on Proposed Test Scenarios:
It is likely that new loop back modes will be needed for EGPRS2 in 44.014. This will be handled as it was done for EGPRS – e.g. WG3 will make the CRs for 44.014 and present them in WG2.
(2/9)


