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Proposed Text for Section 12.2 

of MUROS TR 
1. Introduction

At GERAN#40 consensus has been achieved related to a common section of evaluation of the major four candidate techniques included in the MUROS TR [1] against the defined performance combatibility objectives in chapter 4. Thereafter at MUROS telco#9 companies were invited to present text proposals to GERAN#41 to achieve consensus on the corresponding evaluation against the compatibility objectives. This document includes a text proposal for the section 12.2 of the MUROS TR which identifies the common section of evaluation of the different candidate techniques against the defined combatibility objectives in chapter 4. 

2. Text Proposal for SECTION 12.2 “Compatibility OBJECTIVES” IN MUROS TR 

Following text is proposed to be included in section 12.2 of the MUROS TR [1]: 

12.2  Compatibility  Objectives

In this section benchmarking against the defined compatibility objectives C1 to C5 (see section 4.2) is provided.
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Candidate Techniques proposed in MUROS

Co-TCH

Orthogonal Sub Channels

Adaptive Symbol Constellation

Higher Order Modulation for MUROS

Compatibility Objectives

C1: Maintainance 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

Fuifiled.
1) tis assumed that channel mode adaptation (CH#A) takes place if
uality in co-TCH channel degrades

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

Fuifiled.
1) tis assumed that channel mode adaptation (CM) takes place
if quality in OSC channel degrades. Simulations have shown
(yains with new techniaue, whilst no qualiy degradation has been
obsenved.

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

Fulfiled.
1) Only users experiencing good enough qualitywill be allocated|
on a channel supporting alpha-QPSK. Simulations have shown
that there are no losses in user satisfaction, only gains, when
using the new technigue.

2) GSM HR has been investigated with the same FER threshold
a5 AMR cadecs. Given the same FER level, the voice qualltyis
[worse for GSM HR than for any AMR cadec.

Expected to be fulfled
1) tis assumed that channel made adaptation (Ch&)
takes place if qualityin HOM for MUROS channel
tegrades. However further investigation s required on
the procedure to evaluate, if a user is switched to a
more robust constellation weight or to a non-MUROS
channel,

2) GSM HR has been investigated with the same FER
threshold as AMR cadecs. Given the same FER level,
the vaice qualiy is 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

Fulfiien.
1) With power assignment procedure in DL, both legacy non-DARP
13 and legacy-DARP phase | MS are expected to be mulliplexed.
2) Legacy DARP Phase | erminals wil be supported. Non DARP.
{terminals have been shown to supportthe concent on link level
Systern level studies have been provided at GERAN#4D and #41

Fulfiien.
1) Link level perfarmance for mix of DARP phase | and non-DARP
mobiles shown at GERAN#30. Results from other vendors do
coniirm these results. Support of legacy handsets has already
been demonstrated to public (see recent press release from
Nokia Siemens Networks).

2) Systern level performance for 100 % DARP phase | mobiles
shown at GERAN#3S, inclusion of legacy nan-SAIC MS was
shown at GERAN#EST

Fuifiien.
1) Legacy DARP Phase | mobiles can be supported onthe first
sub channel. The concept of downlink power control (a-QPSK)
[will be supported by these mobiles. pif rotation is not
compatible with lgacy mobiles and is not used when one ofthe
subchannel user s alegacy mobile.

2) Non DARP Phase Iterminals have been shawn to support the|
concent on link level. System level studies have been shown at
GERAN#41

UncleanfFs
1) Support of legacy DARP phase | mobiles at the sarme|
time using higher order modulation in downlink needs
to be studied further atlink and system level to prove
feasiblity.

2) Itis unclear whether legacy non DARP phase 1
mobiles can be used with the new technique. Link and
syster level evaluation need to be performed.

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

Fulfiien.
1) Minimum requirement s to support new fraining sequsnces
impact of new training sequences on complexiy and memory
requirements is minimal.

2) More advanced receiver implementations, such as joint detection,
an improve performance and this will have impact on complexity and
mermory.

Fulfiiea.
1) New training sequences are implementable by SW upgrade
2) For new S increase in computational load due to awareness
0f TSC of paired subchannel thus yielding a higher signal
processing load. For OSC only 3 different constellations are
defined hence additional complexity in new MS is rather low.

Expected o be fulfiled
1) New training sequences and additional rotation (note that
blind modulation detection algorithms from EGPRS can be re-
used) need to be supported. Ifjoint detection receiver is used,
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
e used then the demodulator will be considerably more
complexthan the GMSK demodulator. In this cass the
estimation of alpha is also required. Estimation of alpha is
slightly more complex than the detection of one additional
rotation.

UncieanFFe.
1) Higher arder modulations need to be supported in
uplink and downlink, The impactis likely similar ta that
0f EGPRS2-A.

2) Both RF and B8 partneed to be upgraded to support
the higher order modulations.

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 capatle for MUROS shall support
legacy nor-SAIC mobiles and SAIC mobiles

3) Impacts to dimensioning o resources on Abis
interface shall be minimised

Expected o be fulfiled
1) Depending on the implementation, 2 GMSK modulators or a
IMexible quarternary constellation based modulator is required on the
ransceiver.

2) This depends on BTS architecture.

3) The Abis interface capacity needs to be increased in accordance
lwith the increased number of channels supported by MUROS,

Fuifiiea.
1) No BTS HW change required, since QPSK and 8-PSK are
supported on EDGE capable BTS. JD or SIC receiver needed.

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

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

Expected {o be fulfiled
1) Demodulation of two simultaneous signals is needed
|Additionally support of new training sequences, linear modulator|
for alpha-QPSK, additional rotation and support of 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.

UncleanfFs
1) BTS needs enough processing power to demodulate|
Higher arder modulation on up to 4 different resaurces
simultansously on uplink

2) This depends on BTS architecture.

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

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 should be avoided in case
ofusage of a wider ransrit pulse shape on downiink
3) Furthermore investigations shall be dedicated into the
usage atthe band edge, atthe edge of an operator's
band allocation and in country border regions where no
frequency coordination are in place

Expected o be fulfiled
1) No impact on frequency planning or frequency re-use is foreseen
2) A wider T pulse shape has only been investigated on link level
systern level simulations are needed to investigate the impact of a
[wider pulse shape. This proposal doss not prevent the use of a wider,
puise shape.

3) I a wider pulse shape is to be deployed itis not expected to be
used atthe edge of an operator's frequency band.

Expected o be fulfiled
1) No impacts expected, but frequency re-use can be relaxed
thanks to improved W effciency.

2) Impacts on legacy MS reception for wider T pulse shape need
to be further investigated.

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

Expected o be Fuliled
1) Impact ofthe frequency hopping proposal on the freguency
planning needs further investigation

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 a wide pulse shane is to be deplayed itis not expected ta be|
used atthe edge of an operator's frequency band.

Unciear [ FFS.
1) Impacts on network planning due to usage of HOM
(e.0. coverage, requency reuse) have not been
investigated so far.

2) wider TX pulse shape not proposed.

9 NA





Table 12-2 Comparison of MUROS candidate techniques – compatibility objectives.
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