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10.2 
Training sequence evaluation and selection
The criteria for selection of TSC‘s were agreed at GERAN#39:
· Legacy TSC is used on 1st subchannel 

· New proposed TSC is used on 2nd subchannel 

· Performance of TSC pairs is evaluated 
· Restriction to single interferer scenario MTS-1 with the interferer either using GMSK or MUROS modulation type.

· Both DL and ULwill be evaluated. 
· Evaluate in addition the cross correlation performance of new TSC’s whilst the evaluation method is left open 

At GERAN 1 Adhoc on EGPRS2/WIDER/MUROS following agreements were achieved:

· 
fixed pairs will be used for the training sequence evaluation. There was no agreement to standardise training sequence pairs.

· 
newly proposed TRS sets will be included in the TR but without corresponding performance simulation results (in order not to overload the TR).

· 
selection could wait until after a WI is opened.

· 
no new proposal for new training sequences will be accepted from this point in time, unless it was shown to provide a significant performance improvement of (~0.5 dB).

At MUROS telco#7 following agreements were achieved:

· 
Contributions can be provided by companies to check the cross correlation properties of unpaired sequences at GERAN#40.

· 
Voting will be used at GERAN#40 to select the best sequence among the candidate sets.

At GERAN#40 it was agreed to freeze the work related to the evaluation of the best TSC set, until a work item is started. Hence further training sequence evaluation as well as final selection of the TSC set will take place within the sucessive work item VAMOS. 
At GERAN#41 an offline session on further proceeding related to the TSC evaluation work was held [10-10]. In the following GERAN working group 1 meeting it was agreed that the proposed candidate in section 10.1.7 (RIM-2) is selected for VAMOS.
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11 
Associated Control Channel Design 

11.1 
Shifted SACCH











	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


	
	

















	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	





11.1.1 
Concept Description
The TDMA frame mapping on the second MUROS sub channel is rearranged so that the allocation of the SACCH frame does not collide with that in the first MUROS sub channel where legacy TDMA frame mapping is applied. This can be done both for a full rate channel and for a half rate channel. The new mapping on one MUROS sub channel should be kept once assigned, regardless of the state of the pairing MUROS sub channel.

One approach of designing the new mapping is to simply swap the SACCH frame with a specific TCH frame within a 26-multiframe. To minimize the impacts on both BSS and MS (e.g. frame scheduling, and alignment of measurement reports etc.), the chosen allocation of the SACCH frame is respectively the 13th frame for a full rate channel, the 13th frame for the 1st half rate sub channel, and the 24th frame for the 2nd half rate sub channel.

Possible channel organizations are shown in Figure 11-1 through Figure 11-5, where only one time slot per TDMA frame is considered. It can be seen that such an allocation scheme nicely keeps the speech block interval the same as that in legacy mapping (i.e. 7 or 8 frames).
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Figure 11-1: Shifted SACCH with two full rate TCHs
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Figure 11-2: Shifted SACCH with one full rate TCH and one half rate TCH
[image: image8.emf]0


1


2


3


4


5


6


7


8


9


10


11


12


13


14


15


16


17


18


19


20


21


22


23


24


25


u1


T


T


T


T


T


T


T


T


T


T


T


T


S


T


T


T


T


T


T


T


T


T


T


T


T


I


u2


T


T


T


T


T


T


T


S


T


T


T


T


T


u


3


T


T


T


T


T


T


T


T


T


T


T


S


T


0


1


2


3


4


5


6


7


8


9


10


11


12


13


14


15


16


17


18


19


20


21


22


23


24


25


u1


T


T


T


T


T


T


S


T


T


T


T


T


T


u2


T


T


T


T


T


T


T


T


T


T


T


T


S


u


3


T


T


T


T


T


T


T


T


T


T


T


T


T


S


T


T


T


T


T


T


T


T


T


T


T


(


a)


(


b)




0 1 2 3 4 5 6 7 8 910 111213141516 1718192021 22232425

u1 T T T T T T T T T T T T S T T T T T T T T T T T T I

u2 T T T T T T T S T T T T T

u3 T T T T T T T T T T T S T

0 1 2 3 4 5 6 7 8 9 1011 1213141516 171819202122 232425

u1 T T T T T T S T T T T T T

u2 T T T T T T T T T T T T S

u3 T T T T T T T T T T T T T S T T T T T T T T T T T

(a)

(b)


Figure 11-3: Shifted SACCH with one full rate TCH and two half rate TCHs
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Figure 11-4: Shifted SACCH with three half rate TCHs
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Figure 11-5: Shifted SACCH with four half rate TCHs
With the new TDMA frame mapping, more possibility is given to enhance the SACCH performance and thus maintain the relative performance between SACCH and TCH in MUROS. For example, a SACCH frame on one MUROS sub channel can now benefit from the DTX gains brought by the pairing MUROS sub channel. Furthermore, the network can tune the SCPIR so that the MUROS sub channel carrying a SACCH frame has a larger portion of transmitted power, therefore obtains improved SACCH performance.

The idea can be applied both in the uplink and in the downlink.
11.1.2 
Performance Characterization

11.1.2.1 
Link Level Performance
Link level simulations have been performed in three stages. First the degradation of SACCH performance due to the introduction of MUROS is studied. Then the degradation of relative performance between SACCH and TCH due to the introduction of MUROS is presented. Finally the performance of Shifted SACCH is shown both with different SCPIRs and in DTX.
11.1.2.1.1 
Degradation of SACCH Performance introduced by MUROS
11.1.2.1.1.1 
Simulation assumptions

The simulation assumptions are shown in Table 11-1.
Table 11-1: Simulation assumptions of link performance
	Parameter
	Value

	Propagation Environment
	Typical Urban (TU) 

	Terminal speed
	50 km/h 

	Frequency band
	900 MHz

	Frequency hopping
	No

	Interference/noise
	MTS-1, MTS-2

	Antenna diversity
	No

	DARP receiver
	VAR receiver (*)

	Tx pulse shape
	legacy linearized GMSK pulse shape

	Trainning sequence
	Existing sequence and new sequence proposed in [11-2]

	Channel type
	SACCH

	Interference modulation type 
	GMSK


(*): The DARP receiver used for the simulation is Vector Autoregressive (VAR) receiver, which is a popular SAIC receiver.
11.1.2.1.1.2 
SACCH Performance in MTS-1
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Figure 11-6: Interference performance of SACCH, MTS-1
11.1.2.1.1.3 
SACCH Performance in MTS-2
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Figure 11-7: Interference performance of SACCH, MTS-2

Figure 11-6 shows that the performance of SACCH in MUROS can not meet the requirement for a DARP receiver in GSM specifications in the MTS-1 scenario. The degradation is 6dB. Figure 11-7 shows the result in MTS-2 scenario, where the degradation is 4dB.
11.1.2.1.2 
Degradation of Relative Performance between SACCH and TCH introduced by MUROS
11.1.2.1.2.1 
Simulation assumptions

The simulation assumptions are shown in Table 11-2. The performance has been normalized so that the reference reaches 1% FER @ 0dB.
Table 11-2: Simulation assumptions of link performance
	Parameter
	Value

	Propagation Environment
	Typical Urban (TU) 

	Terminal speed
	3 km/h 

	Frequency band
	900 MHz

	Frequency hopping
	Ideal

	Interference/noise
	MTS-2

	Antenna diversity
	No

	DARP receiver
	VAR receiver

	Tx pulse shape
	legacy linearized GMSK pulse shape

	Trainning sequence
	Existing sequence and new sequence proposed in [11-2]

	Channel type
	SACCH, TCH AFS4.75, TCH AHS4.75

	Interference modulation type 
	GMSK and OSC


11.1.2.1.2.2 
Performance of SACCH and TCH in legacy DARP
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Figure 11-8: Performance of SACCH and AFS4.75/AHS4.75 in legacy DARP, MTS-2

11.1.2.1.2.3 
Performance of SACCH and TCH in MUROS
Four scenarios A, B, C and D as shown in Table 11-3 are selected for evaluation. The first two scenarios use an SCPIR value of 0, and the last two scenarios use an SCPIR value of -3dB (i.e. the power level of the wanted sub channel is 3dB lower than that of the pairing sub channel).

Table 11-3: Scenario descriptions

	A
	B
	C
	D

	OSC_GMSKIntf
	OSC_OSCIntf
	MUROS_-3dB_GMSKIntf
	MUROS_-3dB_OSCIntf


The performance curves are shown from Figure 11-9 to Figure 11-12.
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Figure 11-9: Performance of SACCH and AFS4.75/AHS4.75 in Scenario A, MTS-2
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Figure 11-10: Performance of SACCH and AFS4.75/AHS4.75 in Scenario B, MTS-2
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Figure 11-11: Performance of SACCH and AFS4.75/AHS4.75 in Scenario C, MTS-2
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Figure 11-12: Performance of SACCH and AFS4.75/AHS4.75 in Scenario D, MTS-2

11.1.2.1.2.4 
Performance Analysis
The relative performance between SACCH and AFS4.75/AHS4.75 in legacy DARP can be derived from Figure 11-8, whilst the relative performance between SACCH and AFS4.75/AHS4.75 for scenario A, B, C and D can be respectively derived from Figure 11-9 to Figure 11-12. These are listed in Table 11-4 for AFS4.75 and Table 11-5 for AHS4.75. It can be seen that the degradation of relative performance between SACCH and AHS4.75 can be up to 1.1dB (in scenario D).

	Table 11-4: Degradation of relative performance between SACCH and AFS4.75
　
	Relative performance between SACCH and AFS4.75
	Degradation of relative performance compared with legacy DARP (*)

	legacy DARP
	6.6
	

	scenario A
	6.4
	-0.2

	scenario B
	6.4
	-0.2

	scenario C
	6.5
	-0.1

	scenario D
	6.7
	0.1



(*): A negative value in this column indicates smaller (i.e. better) gap between SACCH and TCH, whilst a positive value indicates larger (i.e. worse) gap between SACCH and TCH.

Table 11-5: Degradation of relative performance between SACCH and AHS4.75

	　
	Relative performance between SACCH and AHS4.75
	Degradation of relative performance compared with legacy DARP (*)

	legacy DARP
	1.8
	

	scenario A
	1.9
	0.1

	scenario B
	2.4
	0.6

	scenario C
	1.9
	0.1

	scenario D
	2.9
	1.1


(*): A negative value in this column indicates smaller (i.e. better) gap between SACCH and TCH, whilst a positive value indicates larger (i.e. worse) gap between SACCH and TCH.

11.1.2.1.3 
Performance of Shifted SACCH with different SCPIRs
11.1.2.1.3.1 
Simulation assumptions

The simulation assumptions are shown in Table 11-6.
Table 11-6: Simulation assumptions of link performance
	Parameter
	Value

	Propagation Environment
	Typical Urban (TU) 

	Terminal speed
	50 km/h 

	Frequency band
	900 MHz

	Frequency hopping
	No

	Interference/noise
	MTS-1, MTS-2

	Antenna diversity
	No

	DARP receiver
	VAR receiver 

	Tx pulse shape
	legacy linearized GMSK pulse shape

	Trainning sequence
	Existing sequence and new sequence proposed in [11-2]

	Channel type
	SACCH

TCH AHS5.9

	Interference modulation type 
	GMSK


11.1.2.1.3.2 
SACCH Performance in MTS-1
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Figure 11-13: Interference performance of SACCH, MTS-1
11.1.2.1.3.3 
SACCH performance in MTS-2
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Figure 11-14: Interference performance SACCH, MTS-2
11.1.2.1.3.4 
TCH/AHS5.9 performance in MTS-1
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Figure 11-15: Interference performance TCH/AHS5.9, MTS-1
11.1.2.1.3.5 
TCH/AHS5.9 MUROS performance in MTS-2
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Figure 11-16: Interference performance TCH/AHS5.9, MTS-2
11.1.2.1.3.6 
Performance analysis

Figure 11-13 and Figure 11-14 show the simulation results of the interference performance for SACCH with different SCPIRs. Figure 11-15 and Figure 11-16 give the corresponding results for TCH/AHS5.9. Table 11-7 and Table 11-8 provide the C/I1 at FER=1% and the gain or loss compared with the case of 0dB SCPIR.

Table 11-7: Interference performance of SACCH @FER=1%
	SCPIR
	MTS-1
	MTS-2

	
	C/I1
(dB)
	Gain
(dB)
	C/I1
(dB)
	Gain
(dB)

	0dB
	12.2
	0
	15.6
	0

	+3dB
	10
	2.2
	14
	1.6

	+5dB
	8.5
	3.7
	12.8
	2.8

	+7dB
	7
	5.2
	12
	3.6


Table 11-8: Interference performance of TCH/AHS5.9 @FER=1%
	SCPIR
	MTS-1
	MTS-2

	
	C/I1
(dB)
	Loss
(dB)
	C/I1
(dB)
	Loss
(dB)

	0dB
	13.5
	0
	16
	0

	-3dB
	13.9
	0.4
	16.2
	0.2

	-5dB
	14
	0.5
	16.5
	0.5

	-7dB
	14
	0.5
	16.7
	0.7


It can be seen e.g. that in MTS-1 the performance of SACCH is improved by 5.2dB given an SCPIR of 7dB, whilst the TCH of the pairing sub channel only sees a slight degradation of 0.5dB.

11.1.2.1.4 
Performance of Shifted SACCH in DTX
11.1.2.1.4.1 
Performance evaluation methods in DTX

Figure 11-17 illustrates how to calculate the performance improvement of Shifted SACCH in the case of DTX. Symbol ‘a’ denotes the relative performance between SACCH and TCH in legacy DARP when DTX is off. Symbol ‘b’ denotes the relative performance between SACCH and TCH in MUROS when DTX is off. Symbol ‘c’ denotes the performance improvement of DTX for TCH. Symbol ‘d’ denotes the performance improvement of SACCH when it’s shifted and the pairing sub channel is in DTX.
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Figure 11-17: Relative performance between SACCH and TCH with and without DTX

According to Figure 11-17 three quantities regarding the degradation of relative performance between SACCH and TCH in MUROS are derived and explained as follows:
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It can be seen that the degradation is worsened by ‘c’ dB when DTX is on. But this can be improved by ‘d’ dB if Shifted SACCH is introduced. Since ‘c-d’ is less than 0 in some scenarios, the degradation introduced by both MUROS and DTX might be completely compensated by Shifted SACCH, making 
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11.1.2.1.4.2 
Simulation assumptions

The simulation assumptions are shown in Table 11-9. The TCH performance without DTX has been normalized so that it reaches 1% FER @ C/I1=0 dB. DTX was modelled by a Markov state model with an activity factor of 0.6 and an average activity period of 1s. Scenario A as defined in Table 11-3 was selected to be simulated in MTS-1. Scenario D was selected to be simulated in MTS-2.

Table 11-9: Simulation assumptions of link performance
	Parameter
	Value

	Propagation Environment
	Typical Urban (TU) 

	Terminal speed
	3 km/h

	Frequency band
	900 MHz

	Frequency hopping
	ideal

	Interference/noise
	MTS-1, MTS-2

	Antenna diversity
	No

	DARP receiver
	VAR receiver 

	Tx pulse shape
	legacy linearized GMSK pulse shape

	Trainning sequence
	Existing sequence and new sequence proposed  in [11-2]

	Channel type
	TCH AHS4.75, SACCH 

	Interference modulation type 
	GMSK, OSC

	SCPIR
	0, -3dB

	DTX
	On/Off


11.1.2.1.4.3 
SACCH and AHS4.75 Performance in MTS-1
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Figure 11-18: Interference performance of SACCH and AHS4.75, Scenario A, MTS-1
11.1.2.1.4.4 
SACCH and AHS4.75 performance in MTS-2
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Figure 11-19: Interference performance of SACCH and AHS4.75, Scenario D, MTS-2

11.1.2.1.4.5 
Performance analysis

Table 11-10 and Table 11-11 provide the relative performance between SACCH and AHS4.75 in MUROS, and the degradation of relative performance compared with legacy DARP. It can be seen that the degradation is up to 1.3dB in MTS-1 when DTX is on, but is reversed to be -0.1dB when Shifted SACCH is employed. In MTS-2 the results are similar, where the degradation is up to 1.7dB when DTX is on, but is reduced to be only 0.1dB by Shifted SACCH.

	Table 11-10: Degradation of relative performance between SACCH and AHS4.75, MTS-1

　
	Relative performance between SACCH and AHS4.75
	Degradation of relative performance compared with legacy DARP

	legacy DARP, no DTX
	1.8
	

	scenario A, DTX off
	2.6
	0.8  (*)

	scenario A, DTX on
	3.1
	1.3  (**)

	scenario A, DTX on, with Shifted SACCH
	1.7
	-0.1  (***)
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Table 11-11: Degradation of relative performance between SACCH and AHS4.75, MTS-2

	　
	Relative performance between SACCH and AHS4.75
	Degradation of relative performance compared with legacy DARP

	legacy DARP, DTX off
	1.8
	

	scenario D, DTX off
	2.9
	1.1  (*)

	scenario D, DTX on
	3.5
	1.7  (**)

	scenario D, DTX on, with Shifted SACCH
	1.9
	0.1  (***)
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11.1.2.1.5 
Performance of Shifted SACCH for VAMOS level II and non-SAIC receivers
11.1.2.1.5.1 
Simulation assumptions

The simulation assumptions are shown in Table 11-12. All simulation curves have been normalized so that the reference reaches 1% FER @ C/I1=0 dB. DTX was modelled by a Markov state model with an activity factor of 0.6.

The relative performance of SACCH refers to the performance gap between SACCH and the most robust TCH in half rate channel AHS4.75 at 1% FER in this document.
Table 11-12: Simulation assumptions of link performance
	Parameter
	Value

	Propagation Environment
	Typical Urban (TU) 

	Terminal speed
	3 km/h

	Frequency band
	900 MHz

	Frequency hopping
	Ideal

	Interference/noise
	MTS-2

	Antenna diversity
	No

	Receiver
	VAMOS level II

Non-SAIC

	Tx pulse shape
	legacy linearized GMSK pulse shape

	Trainning sequence
	Existing sequence and new sequence proposed  in [11-2]

	Channel type
	TCH AHS4.75, SACCH 

	Interference modulation type 
	GMSK, OSC

	SCPIR
	0, -4dB, +4dB

	DTX
	On/Off


11.1.2.1.5.2 
VAMOS level II receiver
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Figure 11-20: SACCH and TCH performance without shifted SACCH, DTX off
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Figure 11-21: SACCH and TCH performance without shifted SACCH, DTX on

Table 11-13: Relative performance without shifted SACCH

	
	Relative performance
DTX off
	Relative performance
DTX on

	0dB_GMSKIntf
	3
	3.3

	0dB_OSCIntf
	2.3
	2.6

	-4dB_GMSKIntf
	2.4
	2.5

	-4dB_OSCIntf
	2.1
	2.4
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Figure 11-22: SACCH and TCH performance with shifted SACCH, DTX off
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Figure 11-23: SACCH and TCH performance with shifted SACCH, DTX on
Table 11-14: Relative performance with shifted SACCH

	
	Relative performance
DTX off
	Relative performance
DTX on

	0dB_GMSKIntf
	1.8
	1.1

	0dB_OSCIntf
	2
	1.6

	-4dB_GMSKIntf
	2.6
	1.8

	-4dB_OSCIntf
	2.3
	1.7


11.1.2.1.5.3 
Non-SAIC receiver

	[image: image46.emf]SACCH & TCH TU3iFH DL MTS-2 nonSAIC

0.001

0.01

0.1

1

-10 -8 -6 -4 -2 0 2 4 6 8 10

C/I1 (dB)

FER

SACCH_+4dB(SCPIR)

AHS4.75_+4dB(SCPIR),dtx off

SACCH_+4dB(SCPIR)_OSCIntf

AHS4.75_+4dB(SCPIR)_OSCIntf,dtx off


	[image: image47.emf]SACCH & TCH TU3iFH DL MTS-2 nonSAIC

0.001

0.01

0.1

1

-10 -8 -6 -4 -2 0 2 4 6 8 10

C/I1 (dB)

FER

SACCH_+4dB(SCPIR)

SACCH_+4dB(SCPIR)_OSCIntf

AHS4.75_+4dB(SCPIR),dtx on

AHS4.75_+4dB(SCPIR)_OSCIntf,dtx on




Figure 11-24: SACCH and TCH performance without shifted SACCH
Table 11-15: Relative performance without shifted SACCH

	
	Relative performance
DTX off
	Relative performance
DTX on

	+4dB_GMSKIntf
	2.8
	3

	+4dB_OSCIntf
	3.2
	3.7
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Figure 11-25: SACCH and TCH performance with shifted SACCH, DTX on

Table 11-16: Relative performance with shifted SACCH

	
	Relative performance
DTX on

	+4dB_GMSKIntf
	2.3

	+4dB_OSCIntf
	2.6


11.1.2.1.5.4 
Shifted SACCH without DTX
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Figure 11-26: Paired TCH degradation with shifted SACCH, DTX off, tuning SCPIR of SACCH
11.1.2.1.5.5 
Performance analysis

In order to evaluate the performance improvement of Shifted SACCH for VAMOS level II and legacy non-SAIC receivers, the relative performance of legacy SAIC receiver in non VAMOS mode, 1.8 dB (see [11-7]), is chosen as the reference point. The following comparisons are between the reference point and the simulation results shown above. 

As shown in Table 11-13 and Table 11-14, comparing with the reference point, the relative performance degradation of VAMOS level II receiver without shifted SACCH is 0.6dB to 1.5dB while that with shifted SACCH is -0.7dB to 0dB. The negative value here indicates an improvement on the relative performance.

As shown in Table 11-15 and Table 11-16, comparing with the reference point, the relative performance degradation of non-SAIC receiver without shifted SACCH is 1.2dB to 1.9dB while that with shifted SACCH is 0.5dB to 0.8dB.

It is clear that shifted SACCH is a helpful solution to keep the relative performance of SACCH at the legacy non-VAMOS level with the DTX gain.

Even without DTX shifted SACCH also has some gains by tuning SCPIR of the SACCH frame. That means a VAMOS sub channel could have different SCPIRs between TCH and SACCH. 

To take Figure 11-22 as an example, if SCPIR in TCH is -4dB and SCPIR in SACCH is 0dB, the relative performance would be 0dB which is much less than that of a legacy SAIC receiver (1.8dB).

It may be argued that the performance of paired user will be degraded. It has also been considered in this evaluation. As shown in Figure 11-26, if the paired user is a SAIC receiver, the degradation is only about 0.2dB. Even if the paired user is a non-SAIC receiver, the degradation is no more than 1dB.
11.1.3 
Impacts on the Mobile Station

At least one of the mobiles in a MUROS pair will need to support the Shifted SACCH concept.
11.1.3.1 
Legacy mobile stations

The presented concept is compatible with legacy MS. No implementation impact is foreseen. In addition, it should be noticed that the SACCH performance of a legacy mobile on one MUROS sub channel will obtain the same gains as that of the mobile on the pairing sub channel where Shifted SACCH is employed.
11.1.3.2 
Mobile stations supporting Shifted SACCH
A mobile station supporting Shifted SACCH shall support the new TDMA frame mapping and may be allocated on the second MUROS sub channel. Changes to the scheduling of speech frames should be considered in the implementation, although it is trivial. The support of Shifted SACCH must be signalled to the network, either by the indication of the support of MUROS if Shifted SACCH is mandatory in MUROS or by a stand-alone indicator if Shifted SACCH is optional in MUROS.

The contents of measurement results are not affected by shifting the allocation of SACCH frames.

No impact on hardware implementation of the mobile station is foreseen.
11.1.4 
Impacts on the BSS

The BTS transmitter and receiver shall support the new TDMA frame mapping. 

The misalignment of SACCH frame numbers on the two MUROS sub channels should be taken into account. The BSS may need to synchronize the measurement reports for both sub channels in order to perform sub channel power control. This should be done both for the downlink and for the uplink. No other impact is foreseen on downlink power control. For uplink power control, the PC commands for the two MUROS sub channels may be jointly decided but will not be sent out at the same time. Since the time difference is only several frames (e.g. one frame in Figure 11-2), and the power control period is typically 1.5s, there’s almost no impact on the performance of uplink power control.

The performance of TCH is fully maintained if there’s no power imbalance. However, the BSS may assign a positive SCPIR to the sub channel containing a SACCH frame. In this case the performance of SACCH is clearly improved but at the same time the performance of TCH on the pairing sub channel will be slightly degraded (see 11.1.2.1.3).
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Summary of Evaluation versus Objectives for each Candidate Technique
A number of candidate techniques have been proposed for MUROS and have been included in this Technical Report. This section lists a summary of the evaluation versus the defined performance and compatibility objectives in section 4 for each of the proposed candidate techniques. 
12.1 
Performance Objectives
Table 12-1: Evaluation against performance objectives
[image: image51.png]Performance Objectives

Co-TCH

P1: Capacity Improvements at
the BTS

1) increase vaice capacty of
GERAN in_arder of a factor of
two per BTS transceiver

1) Two users are
multiplexed an the same
BTS  resources.  Forl
some BTS architectures
there might not be a HWW|

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

P2: Capacity Improvements at
the ai interface

T) ennance the voice capacity of
GERAN by means of
multiplexing atleast two users
simultansously on the same
radio resource both in downlink
and in uplink

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

eficiency gain

Orthogonal Sub Channels Adaptive Symbol
Constellation

1) Gains have been shown by| 1) Gains have been shown|
system level simulations on DL to be between 0 and 114 %
to be between 0% and 76% in|dependent on the system|
GP-081632 dependent on thescenario and speech caded|
system scenario and_ speech|investigated for OSC. Gains|
codec investigated far OSC.inthe range of5.13% on top)
Gains versus reference on top|have been observed forl
have been shown when utiizing |adaptive constellation
sub channel specifc powerlrotation used for new|
control in the range of 7% to|MUROS capable MS. Further|
16%. Further gains may belenhancements may be

by the usage offpossible when uliizing o
optimized T« pulse shape on[QPSK  and  frequency|

hopping

Higher Order Modulation

1) Upto 4 users are
exnected to be multiplexed
per timeslot

1) Network simulations have|
not yet heen presented 1ol
show the available spectral
eficiency gain





	Classification
	Not Fulfilled
	Unclear/FFS
	Expected to be fulfilled.
	Fulfilled


12.2 
Compatibility Objectives
Table 12-2: Evaluation against compatibility objectives
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terrminals, second priority o support of legacy GMSK
terminals not supporting DARP phase 1

Fuifiien,
1) With power assignment procedure in DL, bath
legacy non-DARP MS and legacy -DARP phase | MS
are expected to be multiplexed

2) Legacy DARP phase | terminals have been shown
to be supported with the technique. Non DARP
terminals could be supported under faitly good radio
conditions.

Fuifiien,
1) With subchannel power control procedure in DL, bath
legaty non-DARP MS and legacy -DARP phase | M3 are
exnected to be multiplexed.

2) Legacy DARP phase | terminals have been shownto be

supported with the technique. Non DARF terminals could be

supported under fairy good radio conditions.

Fuifiien,

1) With downlink powr control using alpha-QPSK, both legacy
non-DARP MS and legacy-DARP phase | M are experted to

be multiplexed. pisd rotation is not compatible with legacy
mobiles.
2) Legacy DARP phass | terminals have been shownto be

supported with the technique. Non DARF terminals could be

supported under fairy good radio condiions. Evaluations
show capacity gains with non-DARF mobiles included in
MUROS channels.

UncleaFFs
1) With downlink power control using QPSK, bath legacy non-
DARP MS and legacy -DARP phase | M3 are expectedta be

multiplexed for upto 2 users. Whilst 3 or 4 user allocation is

not campatible with legacy mobiles.

2) Non DARP terminals need to be studied at link and system
evel.

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

1) Minimum requirerent s to support new training
sequences. Impact of new training sequences on
complexity and mermory requirements is minimal

2) Mors advanced receiver implementations, such as
oint dstection, can improve performance and this will
Ihave impact on complexiy and memory. Adaptive
pulse shaping may lead to addiional complexiy.

1) Minimum requirerent s to support new training
sequences. Impact of new training sequences on
complexity and mermory requirements is minimal

2) Mors advanced receiver implementations, such as joint
etection, can improve performance and this wil have

impact an complexdty and memory. For OSC anly 3 difierent
constellations are defined which may mitigate the additional

complexity. User diversity scheme proposed needs
additional timeslot hopping functionaiity.

1) Minimum requirement is to support new fraining ssqusnces
impact of new training sequences on complexiy and memory
requirements s minimal. Additional rotation (note that biind
modulation detection algoritims from EGPRS can be re-used)

need to be supported and biindly detected by the mabile.
2) Mors advanced recelver implementations, such as joint

etection, can improve performance and this will have impact
on complexity and mernory. Detection of one addiional rotation
might add complexiy and can be done in the same way as in

modulation detection in EGPRS. Estimation of alph is slightly

more complexthan the detection of one addiional rotation
Frequency hopping schere proposed needs additional
[frequency hopping sequences.

1) Higher arder modulations need to be supported in
downlink The impactis likely similar to that of EGPRS2-A. 1t
requires new user multilexing. New uplink transmission
scheme other than GMSK needed. Additional complexity
introduced because of the downlink power control.

C: Implementation Impacts to BSS
1) Change BSS hardware as e as possitle and
HW upgrades to the BSS should be avoided

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

Expected o be fulfiled
1) Depending on the implementation, 2 GMSK.
modulators or a flexible quartemary constellation
based modulatoris required on the transcsiver.
|Adaptive pulse shaping nesds additional complexity.
1D ar SIC for GMSK recever needed.

2) For EDGE capable BTS this is usually the case.
3) The capacity ofthe Abis interface nesds to be
increased by up to a factor of 2 compared to ful rate
channels.

Expected o be fulfiled
1) No BTS HW change required in the transmitter, since

(QPSK and 8-PSK are suppored on EDGE capable BTS. JD

or SIC for GMSK receiver needed.
2) For EDGE capable BTS this is usually the case.

3) The capacity ofthe Abis interface needs to be increased
oy up to a factor of 2 compared to ful rate channels.

Expected o be fulfiled
1) Linear mogulator for alpha-QPSK, additional rotation
needed. JD or SIC for GMSK receiver needed

2) For EDGE capatle BTS this is usually the case. The support
of Frequency hopping proposal depends on BTS architecture.
) The capacity ofthe Abis interface needs to be increased by

Up to a factor of 2 compared to full rate channels.

UncleanfFs
1) Higher order Modulation transrnitter needed as for
EGPRS2-4. JDISIC receiver capable of receiving upto 2 0PSK
users simultaneously on the uplink needed. BTS needs
enough processing power to demodulate GMSK or GPSK on
up to 4 different resources simultaneausly on uplink.

2) This depends on BTS architecture.

) The capacity ofthe Abis interface needs ta be increased by
up to a factor of 4 compared to full rate channels,

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) Awider T pulse shaps has only been investigated
on linklevel. Systern level simulations are needed to
investigate the impact of a wider pulse shape. Adaptive
puise shaping using pulse shapes within the
spectrum mask may give further gains whilst
minimising the impact to other users

3) I a wider pulse shape s o be deployed it not
exnected to be used atthe edge of an operator's
requency band

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

2) A wider Tx pulse shape has only been investigated on link|

level and system level. Impacts on legacy MS recsption for
[wider TX pulse shape need to be further investigated

3) I a wider pulse shape is to be deployed itis not expected

to be used atthe edge of an operator's frequency ban.

Expected o be Fuliled
1) No impact on frequency planning or frequency re-use is
foreseen.

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

of awider pulse,

) I wide pulse shane is to be deployed itis not expected to

be used at the edge of an operator's frequency band

Expected o be Fufiled
1) No impact on frequency planning or frequency re-use is
foreseen.

2) Awide pulse shape has not been investigated

) I wide pulse shane is to be deployed itis not expected to
e used atthe edge of an operator's frequency band





	Classification
	Not Fulfilled
	Unclear/FFS
	Expected to be fulfilled.
	Fulfilled


�  This additional criterion has been defined in MUROS telco #6 [10-8].
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