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Proposed Text for Chapter 11 

in MUROS TR 
1. Introduction

The MUROS study item was opened at GERAN#36 almost one year ago. Different proposals have been submitted so far, a part of the proposals being included in the MUROS TR [1] at GERAN#39, which now includes four major candidate techniques. 

This document includes a text proposal for the chapter 11 of the MUROS TR which identifies the common section of evaluation of the different candidate techniques against the defined performance and combatibility objectives  in chapter 4. 

2. Text Proposal for Chapter 11 “Summary of Evaluation versuS                                                Objectives for each Candidate Technique” IN MUROS TR 

The following text is proposed to be included in chapter 11 of the MUROS TR [1]: 

This section includes the benchmarking of the candidate techniques proposed in chapters 6 to 9 against the defined performance objectives in Table 11-1 and against the defined compatibility objectives in Table 11-2. Note in both tables the term “SAIC mobile” includes also DARP phase I mobiles.
11.1  Performance Objectives

In this section benchmarking against the defined performance objectives P1 and P2 (see section 4.1) is provided.
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Objective

Co-TCH

Orthogonal Sub Channels

Adaptive Symbol Constellation

Higher Order Modulation for
MUROS

Performance Objectives

P1: Capacity Improvements at the BTS
1) increase voice capacity of GERAN in order of a factor of wo per BTS
transceiver

2) channels under interest TCHIFS, TCHIHS, TCHIEFS, TCHIAFS,
TCHIAHS and TCHWFS

Nt fuliled.
1) No H efficiency gain, same #TRX
needed s for non-MUROS case for
existing BTS transceiver architeciures.
2) all codecs can be operated.

Fulfiled.
1) Hit effciency gain in the order of
100% achieved for some scenarios
5 shown at GERAN#30

2) all codecs can be operated.

Fulfiled.
1) HiW effciency gains have been
shown to be between 0 and 114 %
dependent on the system scenario and
speech coded investigated for OSC.
Further enhancements are expected
[when utilzing o-QPSK, frequency
hopping and adaptive constellation
rotation.

2) all codecs are operated.

Unclear | FFS.
1) Concent targets to multiplex 2, 3 and
4 users on same timeslat. No doubling
of HW efficiency on systern level yet
shown.

2) Changes to channel coding is
[foreseen to accommodate inband
signalling for DT etc

P2: Capacity Improvements at the air interface
1) enhance the voice capacity of GERAN by means of mulplexing at
least two users simultaneously on the same radia resource both in
downlink and in uplink

2) channels under interest TCHIFS, TCHIHS, TCHIEFS, TCHIAFS,
TCHIAHS and TCHWFS

Unclear ] FFS.
1) Althoughthe concept targets to
muliplex 2 users on same radio
resource, no proof of voice capacity
improvernents on syster level have
been shown so far using dynarmic
system simulations. For static system
simulations, gains up to 125% have
been demanstrated.

2) all codecs can be operated.

Fulfiiea.
1) Spectral effciency gain in the order]
0f 100% achieved for some
scenarios as shown at GERAN3S.
Clear perfarmance improverments
seen by application ofwider TX pulse
shaping filter (RRC) on DL

2) all codecs can be operated.

Fulfiiea.
1) Spectral effiiency gain up to about
100% achieved for some scenarios as
shown at GERAN40.

2) all codecs are supported,

Unciear  FFS.
1) Concent targets to multiplex 2, 3 and
4 users on same timeslat. No doubling
of voice capacity on system level yet
shown. Unclear how multiplexing
etween 2,3 and 4 users is performe.
Sensitivity I0ss on DL /UL versus QPSK|
1/ GMSK due to usage of HOM

2) Changes to channel coding is
[foreseen to accommodate inband
signalling for DT etc





Table 1 Comparison of MUROS candidate techniques – performance objectives.

11.2  Compatibility  Objectives

In this section benchmarking against the defined compatibility objectives C1 to C5 (see section 4.2) is provided.

[image: image2.png]Candidate Techniques proposed in MUROS

Objective

aintainance of Voice Quality
1) voice quality should not decrease as perceived by
the user

2) Avoice qualiy level better than for GSM HR should
be ensured

Co-TCH

Expected to be Fulilled
1) tis assumed that channel made adaptation (Ch&)
takes place if quality in co-TCH channel degrades.

2 Minimum FER thresholds have been defined in the
TR, that need to be evaluated by system level analysis.

Orthogonal Sub Channels

Fuifiled.
1) tis assumed that channel mode adaptation (Ch&)
takes place if quality in OSC channel degrades.

2 Minimum FER thresholds have been defined in the TR,
that have been taken into account in system level analysis,

Adaptive Symbol Constellation

Fulfiled.
1) Only users experiencing good enough quality will be allocated on @
channel supporting alpha-QPSK.Simulations have shown that there
are no Iosses in user satisfaction, only gains, when using the new
technique.

2) GSM HR has been investigated with the same FER threshold as
|AMR codecs. Given the same FER level, the vaice quality is worse for
(GSM HR than for any AMR codec.

Higher Order Modulation for MUROS

UncleariFFs.
1) tis assumed that channel mode adaptation (ChiA) takes
place i quality in HOM for MUROS channel degrades.
However it s unclear how ofen this will be required in the
feld and what the impact of tis would be on the speech
performance (no system simulations shown so far.

2) GSM HR has been investigated with the same FER
threshold s AMR cadecs. Given the same FER level, the
[voice quality s worse for GSM HR than for any AMR codec.

C2: Support of Legacy Mobile Stations
1) Support of legacy MS wio implementation impact
2) First piority on supportoflegacy DARF phase 1
terrminals, second priority o support of legacy GMSK
terminals not supporting DARP phase 1

Expected o be Fuliled
1) With power assignment pracedure in DL, both legacy.
non-SAIC MS and legacy -SAIC MS are expected to be
mutiplexed.

) Legacy DARP Phase | erminals will be supported.
Non DARP Phase Iterminals have heen shown to
supportthe concept on link level. System level studies
are still needed to show the gains with non DARP
mobile stations.

Expected o be fulfiled
1) Link level performance for mix of SAIC and non-SAIC
mobiles shown at GERAN#39. Results from other vendors
o confirm our resuls,

2) Systern level performance for 100 % DARP mobiles
shown at GERAN#3S, inclusion of legacy non-SAIC MS
ongoing

Unciear /FFS
1) Legacy, DARP Phase |, mobiles can be supported on the first sub
channsl. The concept of downlink power control (a-QPSK) will be
supported by legacy mobiles and the concept of frequency hopping
Ihas to be shown to be supported by legacy mobiles.

2) Legacy DARP Phase | erminals wil be supported for pif2 rotation,
Non DARP Phase Iterminals have been shawn to support the
concept on link level. System level studies are still needed to show
the feasibility of non DARP Phase | support

Nt uriled
1) This candidate requires the support of Higher order
modulation schermes both in DL and UL. New mabiles are
Ineeded to benefit from this proposal, hence the feature
cannot be used neither for existing non-SAIC nor for SAIC
mobiles.

2) Priority lies on introduction of new Higher arder
modulation capable MS's.

C3: Implementation Impacts to new MS's
1) change MS hardware as litle a5 possible

2) Additional complexity interms of processing power
and memory siould be keptto a minimum

Expected o be fulfiled
1) Minimum requirement s to support new training
sequences. Impact of new training sequences on
complexity and mermory requirements is minimal

2) More advanced receiver implementations, such as
oint dstection, can improve performance and this will
have impact on complexiy and memory.

Fuifiien.
1) Depends on capabilties of MS HW platiorm

2) For new MS increase in computational load dus to
awareness of TSC of paired subchannel thus yielding
higher signal processing load. For OSC only 3 different
constellations are defined hence additional complexity in
new WS is rather low.

Unciear  FFS.
1) New training sequences, additional ratation (note that bling
modulation detection algorithms from EGPRS can be re-used) and
new frequency hopping functionality nesd to be supported. ifjoint
detection receiver is sed, the alpha (in the alpha-QPSK
constellation), needs to be estimated

2 Detection of ane additional rotation is a low complexitylaw
mermory operation and can be done in the same way as in
modulation detection in EGPRS. Ifjoint detection receiver is to be
lused then the demadulator will e considerably mare complex than
lthe GMSK dernodulatar. In his case the estimation of alpha is also
required. Estimation of alpha s slightly more complexthan the
etection of one additional rotation,

Nt ufiled.
1) Change of HW platform expected dus to new transmit and
receive partfor higher order modulation support DTX without
signalling option proposed would need significantly higher
complexity in the MS implementation (as double speech
decoding is needed)

2) Both RF and B8 partneed to be upgraded.

C: Implementation Impacts to BSS
1) Change BSS hardware as litle as possible and HY
Upgrades to the BSS should be avoided

2) Any TRX hardware capable for MUROS shall
support legacy non-SAIC mailes and SAIC mobiles.
3) Impacts to dimensioning of resources on Abis
interface shall be minimised

Nt furiled
1) BTS HW changs required for cases whers a TRX
does not support two modulators per ransciever.

2) This depends on BTS architeciure.

3) The Abis interface capacity needs to be increased in
accardance with the increased number of channels
supported by MUROS:

Expected o be Fuliled
1) No BTS HW change required, since QPSK and 8-PSK
are supporied on EDGE capable BTS. JD or SIC receiver
needed.

2) For EDGE capable BTS this is usually the case.

3) Impact s to reserve a higher number of subchannels on
|Abis interface and possibly use another packst Abis
technology

Unclear  FFS.
1) Dernodulation of two simultaneous signals is needed. Additionally
support of new training sequences, linear modulator or alpha-QPSK,
additional rotation and supportof new frequency hopping scheme.
needs to be supported.

2) This depends on BT architecture for the frequency hopping
proposal

3) The capacity ofthe Abis interface nesds to be increased in
accardance with the increased number of channels supported by
MUROS.

Nt fufiled
1) BTS HW change required for cases where new Higher
order modulations are not suppored. Simultaneous
decoding of twa QPSK or a GPSK and GMSK user in uplink
s proposed is expected to be signicantly complex or
suboptimal

2) This depends on BTS architeciure.

3) Impactis to reserve a higher number of subchannels on
lanis.

C5: Impacts to Network Planning
1) Impacts to network planning and frequency reuse
shall be minimised

2) Impacts to legacy M interfered on downlink by the
MUROS candidate technique stiould be avoided in
case of usage of @ wider ransmit pulse stiape on
downlink

3) Furthermore investigations shall be dedicated into
the usage atthe band edge, atthe edge of an
operator's hand allocation and in country border
regions where no frequency coordination are in place.

Expected {o be fulfiled
1) No impact on frequency planning or requency re-use
s foreseen.

2) Awide pulse shape has only been investigated on
link level. System level simulations are needed to
investigate the impact of a wider pulse. This proposal
does not prevent use ofwide pulse.

3) I a wide pulse shape is to be deployed itis not
exnected to be used atthe edge of an operator's
[requency band

Expected o be fulfiled
1) No impacts expected for legacy pule shape usage.
2) Impacts an legacy MS reception for wider TX pulse
shape need to be further investigated.

3) Wider TX pulse shape is not expected to be used at
band edge or atthe edge of an operator's allocation

Expected o be Fuliled
1) Impact ofthe frequency hoppng proposal on the frequency
planning is unclear.

2) Awide pulse shape has only been investigated on link level.
Systern level simulations are needed to investigate the impact of a
[wider pulse.

3) I wide pulse shane is to be deplayed itis not expectedta be
used atthe edge of an operator's frequency band.

Unclear ] FFS.
1) No impacts seen. However no detailed investigation up to
ate in TR

2) wider TX pulse shape not proposed.

9 NA





Table 2 Comparison of MUROS candidate techniques – compatibility objectives.
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