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1. Introduction

This document contains a proposal for the work in 3GPP GERAN to be carried out under the study item Multi-User Reusing-One-Slot (MUROS) which has been agreed at GERAN#36 [1]. 
This version provides an update related to the version distributed on the GERAN 1 reflector on 8th February including comments received by a number of companies.

The document is organised such that the general proposed proceeding is treated in section 2, whilst section 3 investigates in more detail the prerequisites which have to be assessed in order to enable a comparison between different candidate techniques. Section 4 provides a work plan with the target to close the study item at GERAN#38. Finally conclusions are drawn in section 5.
2. GENERAL PROPOSED PROCEEDING
The MUROS study item is targeting to identify techniques that can double voice capacity in GERAN networks [1]. Different candidate techniques have been proposed so far, e.g. the concept of Orthogonal Sub Channels (OSC) [2] and the concept of co-TCH [3]. Further candidate techniques may be proposed to GERAN. Therefore it is proposed to proceed in a similar way as was done for the GERAN Evolution Feasibility Study [4] and hence to include each candidate technique within a separate chapter of the TR on “Circuit Switched Voice Capacity Evolution”. Each candidate technique should be described according to following aspects:
· Description of the concept 

· Evaluation of sensitivity performance on link level 

· Evaluation of interference performance on link level

· Performance evaluation on network level

· Implementation aspects related to BSS 
· Implementation aspects related to MS

· Impacts to network planning

· Impacts to the 3GPP specifications

With regard to the evaluation of the performance on link level and on network level it is proposed to agree on common taken assumptions at the begin of the study, which are listed in section 3. Each chapter will also contain a summary of the candidate technique listing advantages and drawbacks. A separate chapter will be added in the TR to reflect the recommendations for TSG GERAN to decide on opening a work item for one or more specified candidate techniques.

3. Prerequisites FOR THE EVALUATION

This section lists the prerequisites that should be assessed before starting performance evaluation of the candidate techniques. It is suggested that an agreement on these aspects is found at GERAN#37 to start evaluation as early as possible.
3.1 Definition of legacy MS type


It is proposed to assume that the performance of a legacy MS is comparable to 
that of the DARP phase I receiver specified in 45.005. DARP phase I / SAIC 
terminals have entered the market in considerable amount in the past years and 
their penetration will further increase until promising MUROS candidate 
technique(s) are available for operation in the field. 


Support of legacy MS’s not signalling a DARP phase I capability, will be 
included. This is subject to contributions to TSG GERAN on this matter and also to 
the view expressed by the supporting operators.
3.2 Requirements related to new MS type

It is proposed to assume that single antenna mobiles will efficiently operate the candidate techniques proposed under MUROS. Thus investigations should focus on these types of mobiles. The new mobiles will indicate the support of the new technique by signalling the correspondent capability to the network.
3.3 Propagation Environment 


Typical Urban environment represents the typical environment for applying voice 
capacity enhancement techniques.

3.4 Training Sequences Optimisation

The investigation and usage of new training sequences is part of MUROS and will 
impact the link level models. Different options related to the introducing of new 
TSC’s are possible and are for further discussion:
· usage of  existing TSCs only to allow early adoption of MUROS 
· using combination of existing and new TSCs 

· using new TSC’s only to evaluate their plain performance benefit.  
3.5 Definition of Model for External Interferers for Link Level Evaluations
Aside the evaluation of the sensitivity performance, it is proposed to define two interferer models for evaluation of the interference performance on link level. These are the interferer profiles DTS-1 and DTS-2 defined in TS 45.005 as output of the SAIC Feasibility study [5]. This is depicted in Table 1 and 2.
Table 1: Single external interferer model.

	Reference Test Scenario
	Interfering Signal
	Interferer relative power level
	TSC
	Interferer Delay range

	DTS-1
	Co-channel 1
	0 dB
	none
	no delay


Table 2: Multiple synchronous external interferer model.
	Reference Test Scenario
	Interfering Signal
	Interferer relative power level
	TSC
	Interferer Delay range

	DTS-2
	Co-channel 1

Co-channel 2

Adjacent 1

AWGN
	0 dB

-10 dB

3 dB

-17 dB
	none 

none

none

-
	 no delay
no delay

no delay

-


Note the interferer profile contains all external interferers, no intended interferers that are part of the technical concept. Whilst the concept inherent (“internal”) co-channel interferers are supposed to use the same modulation type as the wanted signal, external co-channel interferers, e.g. from other cells, may have a different modulation type related to the wanted signal. This is FFS.


In uplink the same profiles for external interferers are proposed due to simplicity 
reasons.  
3.6 Transmit Pulse Shapes

The investigations will be based on legacy TX pulse shape both for downlink and uplink. In addition other optimised TX pulse shapes will be investigated to be used in downlink. The new downlink transmit pulse shape should be designed such that the impact on legacy mobiles is minimised.
(One vendor has asked to include that the new downlink transmit pulse should respect the legacy GMSK spectral mask).
3.7 Mobility

It is proposed to limit the investigations to low tier mobility users with 3km/h 
velocity, typical for urban areas.
3.8 Network configurations

Both blocking limited and interference limited scenarios should be investigated to 
evaluate performance of a MUROS candidate technique on system level.

3.8.1 Blocking limited scenario
It is proposed to base this scenario on Network Configuration 1, specified during the previous SAIC Feasibility Study [5], characterised by a frequency reuse of 4/12 for the BCCH layer and a frequency reuse of 3/9 for the TCH layer, depicted in Table 3. 

In addition an isolated cell scenario, i.e. a cell cluster consisting of n cells only (e.g. n=4), may be investigated, which may serve for rural areas. This is subject to further discussion at GERAN#37.

3.8.2 Interference limited scenario

It is proposed to base this scenario on Network Configuration 3, specified during the previous SAIC Feasibility Study [5], characterised by a frequency reuse of 1/1 for the TCH layer, depicted in Table 3.
Table 3: Network Configurations specific during SAIC FSY (extract of [5]).
	Parameter
	Value
	Unit
	Comment

	Network Configuration 1 – 


Asynchronous Operation


Frequency


Bandwidth 


Reuse


Hopping


Voice Codec


Blocking


Modulation


Cell Radius


	900

7.8

4/12 (BCCH) 
3/9 (TCH)

Baseband

AMR 12.2 FR

2

Source/Interferer
GMSK/GMSK

GMSK/8PSK

500
	MHz

MHz

%

m
	

	Network Configuration 3  


Sync / Asynchronous Operation


Frequency


Bandwidth 


Reuse

Hopping

Voice Codec
Frequency Load

Modulation

Cell Radius
	900

2.4

1/1 (TCH)

Random RF

AMR 5.9 FR/HR

40, 70 (FR)

25, 40 (HR)

Source/Interferer

GMSK/GMSK

750
	MHz

MHz

%

%

m
	


Proposed Changes:

1) In contrast to the SAIC feasibility study it is proposed to model merely synchronous network operation due to simplicity reasons.  
2) The performance should be available for various levels of effective frequency loads in configuration 3 (e.g. 10%, 15%, 20%, 25%, 30%,…). A refined definition of the effective frequency load in case of n times simultaneous usage of the same frequency at the same BTS is considered useful and is FFS.
3) The cases where interferers are 8-PSK modulated are related to EDGE data users. As the study focuses on voice capacity enhancements, the case of an 8-PSK EDGE data interferer does not represent a typical interferer scenario. Therefore it is proposed to consider that the interferer may either be GMSK modulated or be modulated equivalent to the modulation of the wanted signal. 

3.8.3 DTX characteristics

The activity factor to be used is 60% (related to transmission of radio blocks on Um), as defined in SAIC Feasibility Study [5]. 
3.8.4 HW configuration per cell

It is proposed to consider only the following HW configuration per cell: 4 TRX / cell.
3.8.5 Penetration level of certain MS types
A mixture of different MS types, i.e. legacy mobiles, with a defined setup of those mobiles with and without DARP phase I capability (proposal: 50% / 50%), and new mobiles, which are designed to support the Rel-8 feature MUROS, shall be investigated. Penetration levels of 0%, 25%, 50%, 75% and 100% of new mobiles shall be investigated. The legacy MS’s without DARP phase I capability are assumed to be allocated on current specified fullrate or halfrate traffic channels.
3.8.6 Definition of Minimum Call Quality Performance

It is proposed to use different criteria on network level for identifying the 
minimum call quality performance and hence the maximum network capacity:

1. Criterion: blocked calls < 2 %

2. Criterion: average call FER < 1 % for at least 95% users (satisfied user threshold)
3. Criterion: dropped calls < 2 %
4. Criterion: performance of associated signalling channels shall be not worse than the current performance specified in 45.005.
3.8.7 Power Control

Both UL and DL power control should be included in the network performance evaluation. The type of algorithm to be used is for discussion. It is proposed to use vendor specific algorithms, nevertheless simplified algorithms, e.g. that are merely based on received signal strength (RXLEV) and received signal quality (RXQUAL). 
3.9 Multiplexing of Mobiles

The definition of optimum multiplexing of mobiles on the same physical resource 
identifies a key part of MUROS and will be studied for downlink and for uplink.

4. WORK PLAN
Table 4 contains a work plan proposal to structure the work in 3GPP GERAN according to the proposed proceeding described in section 2 and 3. 

Table 4 Proposed work plan for MUROS

	Mile-stone
	Title
	Description
	Date

	M1
	Distribution on GERAN 1 reflector 
	- 
Request for comments on workplan 

- 
Preparation of initial TR draft for GERAN#37 

- Proposal for MS reference performance for legacy MS

- proposal  on system evaluation scenarios
- proposal on minimum call quality thresholds
	Start February 

	M2
	GERAN#37
	- 
Agreement on MS reference performance for legacy MS

- 
Agreement on system evaluation scenarios

- 
Agreement on minimum call quality thresholds

- 
Update of TR (post meeting)
	Mid February

	M3
	Phone conference#1
	- 
Proposals for Control Channel Design 

- 
Proposals for optimised TX pulse shape for DL/UL 

- Proposals for optimised TSC set 

- Proposal for DL and UL Power Control 
- Proposal on user multiplexing on DL and UL
- 
Update of TR (post meeting)
	Start March 

	M4
	MUROS Adhoc meeting
 
	- 
Agreement on Control Channel Design 

- 
Agreement on optimised TX pulse shape for DL/UL 

- Agreement on optimised TSC set

- Agreement on DL and UL Power Control 
- Agreement on user multiplexing on DL and UL
- 
Update of TR (post meeting)
	End March/ 

Start of April
(planned: week after

GERAN2

#37bis)

	M5
	Phone conference#2
	- 
Refinements and agreement on remaining issues

- Initial system performance evaluations 

- 
Update of TR (post meeting)
	End April 

	M6
	GERAN#38
	-
System performance evaluation for agreed system scenarios

- 
Finalisation of TR (during / post meeting)
	Mid May


Between both plenary meetings a GERAN 1 Adhoc Meeting is proposed as well as additional phone conferences to achieve sufficient progress until GERAN#38. 

5. CONCLUSIONS

This document has proposed the general proceeding in 3GPP GERAN related to the MUROS study item opened at GERAN#36. Prerequisites for the performance evaluation of each candidate technique and for their performance comparison have been listed that are believed important to be agreed at GERAN#37 plenary in order to achieve sufficient progress until GERAN#38 plenary. 
It is proposed to hold an adhoc session during GERAN#37 in order to find agreements on the proposed working assumptions in view of timely evaluation of the candidate techniques based on commonly agreed scenarios. 
It is also noted that an accompanying contribution [6] contains a proposal for a draft TR as listed in [1], where the above described assumptions are envisaged to be documented.
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