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Work Plan for MUROS 
1. STATUS

This document contains the updated work plan for MUROS based on discussions and agreements at 3GPP GERAN 40 [1]. The document is an update to the version presented at the open plenary of this meeting [2] with changes marked in red.  
2. SCHEDULE 

The schedule is depicted in Table 1. The work plan will be continuously updated according to the progress of the study item.
Table 1 Updated work plan for MUROS

	Mile-stone
	Title
	Description
	Date
	Status

	M1
	Distribu-tion 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
	8th  February 
	- Comments received before  GERAN#37, -- Initial TR draft composed (0.0.0 and 0.0.1). 

Completed.

	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)
	18th–22nd   February
	- Objectives agreed with refinements.

- MS reference performance agreed with priorities. 

- System evaluation scenarios need to be refined. 

- Minimum call quality agreed.

- TR updated (0.0.2).

- Proposals for DL power control and user multiplexing submitted.

Not completed.

	M3
	Phone conference#1
	- Agreement on system evaluation scenarios

- Agreement on speech codecs

- 
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)
	11th  March 
	- System evaluation scenarios further agreed. Scenario MUROS-2 yet under discussion.
- Speech codecs agreed (AMR 5.9 FR and HR added).

- Definition of codec rate adaptation.

- Working assumptions further refined (interferer delay profiles, network synchronisation, capacity metrics)
- TR updated (0.0.3)
- proposal on higher order modulations for MUROS refined. 

Not completed.

	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)
	8th-9th April
	- Refinement of working assumptions related to voice activity, uplink interferer profiles and BCCH resource utilization. 

- Refinement of channel rate/mode adaptation. 
- Review of interferer profiles w/o agreement to change.
- New candidate proposed: Frequency Hopping. 

- Refinement of candidate techniques on co-TCH, alpha-QPSK and Higher Order modulations for MUROS.
- TR updated (0.0.4).
Not completed.

	M5
	Phone conference#2
	- 
Agreement on MUROS-2 scenario 
- Agreement on asynchronous interferer profiles and uplink interferer profiles
- Refinements wrt candidate techniques 

- Proposals on link-to-system mapping method
- 
Update of TR (post meeting)
	29th April
 
	- MUROS-2 not yet 

ageed.
- Interferer profiles for asynchonous scenarios and for uplink not yet agreed.

- Refinements presented related to OSC, alpha-QPSK and higher order modulations for MUROS. 

- No proposals on L2S mapping submitted.

- TR updated (0.0.5).

Not completed.

	M6
	GERAN#38
	- Link level performance results for candidates

- Agreement on link-to-system mapping method

- 
Proposals for Control Channel Design 

- Proposals for optimised TSC set 

- Proposal for DL and UL Power Control 
- 
Proposals for optimised TX pulse shape for DL/UL 
	12th-16th  May
	- Voice activity model and call modelling agreed.

- MUROS-2 agreed.

- Interferer profiles for downlink and uplink refined.

- Interferer profiles for asynchronous mode to be aligned to SAIC FSY (to be completed). 

- Refinements presented related to OSC, alpha-QPSK and higher order modulations for MUROS. 

- New proposal based on MSK presented.

- L2S mapping and usage of new TSC’s discussed. 

- TR updated (0.0.6).

Not completed.

	M7 
	Phone conference#3
	- Refinement of candidate techniques

- initial system level simulations

-  open issues
	10th June
	Removal of 8-PSK interferer profiles agreed.
FER to be shown for 1%. 

Impact on FER (TCH) due to intracell HO’s under discussion.

Link level evaluation results provided for OSC, co-TCH and HOM proposals. System level evaluation results contributed for OSC.

Not completed.

	M8
	Phone conference#4
	- Refinement of candidate techniques

- continued system level simulations

-  open issues
	2nd July
	Agreement on BTS antenna type and path loss model. Discussion on impact on FER (TCH) due to MUROS channel mode adaptation continued.

L2S mapping method based on SAIC 3D surface model proposed. Link level simulation results for alpha QPSK presented.
Not completed.

	M9
	Phone conference#5
	- 
Refinements and agreement on remaining issues

- 
Update of TR (post meeting)
	5th August
	Working Assumptions: Proposal for 65° BTS antenna type discussed. Definition of EFL for mixed frequency reuse agreed. Disagreement on modelling FER impact due to channel mode adaptation. 
Discussion on associated signalling channels and link to system mapping with 3 contributions continued.

New proposal for TSC presented. 2 contributions on OSC and 1 cntribution on alpha-QPSK presented.

Not completed.

	M10
	GERAN#39
	-
System performance evaluation results ready for agreed system scenarios

- 
Finalisation of TR (during / post meeting)
	25th-29th  August
	1) Working Assumptions: 

65° BTS sector antenna agreed in addition, minimum call quality definition refined. Criteria for TSC selection defined. Discussion on power imbalance ratio limitations on DL and frequency offset impairments in UL ongoing. Verification approach for L2S mapping specified. BTS reference receiver type not agreed. Channel mode adaptation modelling under discussion. New type of associated channel presented (semi-repeated FACCH and shifted SACCH).
2) Candidate techniques OSC, Adaptive Symbol Constellation and Higher Order Modulation for MUROS included in TR. 

3) MUROS UL: Link performance and complexity considerations progressed.

Not completed.

	M11
	Phone conference#6
	· To be defined at GERAN#39:
· Agreement on TSC set in DL / UL

· L2S mapping (async mode)

· MS limitations in SCPIR 

· MS frequency offset impairment model

· UL performance 

· Associated Control Channel design
· MUROS channel mode adaptation
	25th September
	Discussion on new TSC set continued with agreed evaluation method. Additional TSC evaluation criteria proposed. UL performance results for different receiver types presented. Frequency offset impairment model on UL refined. Agreement on proceeding related to limitation of subchannel power imbalance in DL achieved.  Power assignment concept and link level simulations for co-TCH and refined Higher Order Mdulation concept presented. 

Not completed. 

	M12
	Adhoc Meeting on MUROS 
	- Agreement on TSC set in DL / UL
- Agreed L2S mapping (async mode)

· UL link and system performance with all impairments included

· DL link and system performance with all impairments included

· Associated control channel design

- MUROS channel mode adaptation 

- Comparison of candidate techniques
	(CW 43)

23rd-24th October
	-No agreement on TSC set in DL / UL achieved. Some candidates were withdrawn. No new candidates will be allowed except for superior performance. 

- L2S mapping for non-DARP and DARP scenarios shown.  
- UL link performance shown for different MTS scenarios. 

- DL link performance shown for OSC, co-TCH, alpha QPSK and HOM for MUROS. System performance shown for OSC (dynamic simulation) and for co-TCH (static simulation). Associated control channel design progressed (semi-repeated FACCH, shifted SACCH and repeated FACCH/SACCH). 

- MUROS channel mode adaptation taken into account in system level simulations.

- Comparison of candidate techniques started. Each proponent of a candidate to fill the performance against objective section in the TR.
Not completed.

	M13
	Phone conference#7
	- Agreement on TSC set in DL / UL

· Associated control channel design

- Comparison of candidate techniques

	30th October

	- Continued discussion on TSC selection. Agreement achieved that cross correlation properties of unpaired sequences will be discussed at GERAN#40. A voting is foreseen at GERAN#40 to select the best sequence among the candidate sets.
- Performance against objective section provided for 2 candidates.

Not completed.

	M14
	GERAN#40
	- Agreement on TSC set in DL / UL

- Agreed L2S mapping (async mode)

· UL link and system performance with all impairments included

· DL link and system performance with all impairments included

· Associated control channel design

- Comparison of candidate techniques 
	17th-21st  November
	· No TSC agreement achieved. 
· L2S mapping for async mode not progressed.

· UL link performance and DL performance on LL refined. 

· Further system performance evaluations provided for co-TCH, OSC and alpha QPSK.
· HOM for MUROS proposal further refined and evaluated.
· Associated Control Channel Design progressed with semi-repeated FACCH, shifted SACCH, FACCH/ SACCH repetition and Associated control channels for HOM for MUROS.  

· Comparison of Candidate techniques progressed. 

Not completed.

	M15
	Phone conference#8
	- Agreed L2S mapping (async mode)
- Link and System Performance Evaluation 
- Associated control channel design

- Comparison of candidate techniques
	16th 

December
	

	M16
	Phone conference#9
	- Clarification of remaining issues
	22th  

January
	


3. TASK LIST 

This section contains a list of tasks in Table 2 related to the ongoing work in the MUROS study item, subject to be updated after each telco / meeting. It is aligned to the structure of the TR.

Table 2 Task list for MUROS

	Task
	Subtask
	Status

	Objectives 
	Performance Objectives
	Complete.

	
	Compatibility Objectives 
	Complete.

	Common Working Assumptions
	General Parameters 
	Complete.

	
	Link Level Interferer Profiles
	Complete.

	
	Network Configurations
	Complete.

	
	Channel Mode Adaptation
	Complete.

Types of channel mode adaptation defined. Modelling of impact on TCH FER due to channel mode adaptation presented to G#39 and under discussion. G1 Adhoc: Modelling of channel mode adaptation done in a vendor specific way.

	
	System Performance Evaluation Method
	Complete.

	
	Definition of Minimum call quality 
	Complete. Refined for associated control channels at G#39.

	
	Link to System Mapping
	Status: Two L2S mapping methods have been proposed. Common L2S mapping not agreed for DL or UL, Instead verification approach taken at G#39. 

	
	
	Pending: specification of modelling asynchronous interferers on system level.

	
	Design of new transmit pulse shape 
	Status: Usage of legacy linearized GMSK pulse shape assumed. 

	
	
	Pending: Work on optimised pulse shape up to 270 kHz BW has been shifted to lower priority.

	
	Design of New Training Sequences
	Status: New Training Sequences were defined by different vendors. Selection criteria defined at G#39.  New Training Sequences from Huawei and RIM presented at telco#6. New Training Sequences proposed by Huawei and Motorola at G1 Adhoc. No consensus at G#40. Hence TSC discussion frozen until a work item starts.

	
	
	Pending: Agreement on a set of new TSCs for DL and for UL.

	
	Control Channel Design
	Status: Control Channel Design and multiplexing under discussion. New method related to semi-repeated FACCH and shifted SACCH presented at G#39. Relative perfomance requirements for associated control channels defined at G#39. Associated control channel design progressed (semi-repeated FACCH, shifted SACCH and repeated FACCH/SACCH) at G1 Adhoc. Inclusion of shifted SACCH into the TR. Discussion continued at G#40 with proposals for different candidates.

	
	
	Pending: Inclusion of different candidates for ACCH with performance into the TR. 

	Candidate technique OSC
	Concept Description
	Complete. Concept presented at G#36 and refined by concepts for user multiplexing and subchannel PC at G#37. Concept refined and extended at G#39. Section included in TR at G#39. 

	
	Performance Characterization Link Level
	Status: Link level results for DL and UL reported by several vendors for MTS-1 to MTS-4. Link performance for sub channel imbalance presented at telco#5. Performance included in TR at G#39. UL performance results with impairments presented at telco#6 and GERAN 1 Adhoc. Further link level simulations provided. 

	
	
	Pending: Refined link level simulations need to be included in TR. 

	
	Performance Characterization System Level
	Status: Initial System level performance results for DL and UL reported. Results for user diversity presented. Performance for all MUROS network configurations presented and included in TR at G#39. System performance reported for OSC at GERAN 1 Adhoc. First results with sub channel specific PC contributed. Further results for SCS-PC contributed to G#40.

	
	
	Pending: Refined system level performance results including UL. 

	
	Implementation impacts
	Complete. Described for basic OSC proposal and enhanced OSC proposal and included in TR at G#39.

	
	Specification impacts
	Complete. Included in TR at G#39. 

	Candidate technique 

co-TCH
	Concept Description
	Complete. Concept presented at G#36 and G#37 and section included in TR at G#38. Concept extended with DL Power Assignment procedure at telco#6. Concept extended with DL power assignment, TSC signalling and associated control channel design aspects at GERAN 1 Adhoc.

	
	Performance Characterization Link Level
	Status: Link level results for DL reported by several vendors for MTS-1 to MTS-4. Refined results reported at telco#6 for DL. Refined results reported at GERAN 1 Adhoc and at G#40.

	
	
	Pending: Refined link level simulations need to be included in TR.  

	
	Performance Characterization System Level
	Status: System level results shown for co-TCH in several MUROS configurations  (static simulation). Updated at G#40.

	
	
	Pending: Refined system level performance results based on latest working assumptions.

	
	Implementation impacts
	Complete. 

	
	Specification impacts
	Complete.

	Candidate technique Adaptive Symbol Constellation 
	Concept Description
	Status: Complete. Concept including improved Frequency Hopping presented at G#37, G#38 and G#39. Inclusion of section in TR at G#39. 

	
	Performance Characterization Link Level
	Complete. Link level results for DL reported by several vendors for MTS-1 to MTS-4. Impact of alpha-QPSK to SAIC MS has been studied. Initial DL simulation results for cyclic hopping were reported by one vendor. Link level results for DL and UL with impairments presented. Link level results for DL and UL included in TR at G#39. Link performance for multiplexing non-DARP and DARP MS shown at G1 Adhoc. Link level performance shown for Adaptive Symbol Rotation at G#40.

	
	Performance Characterization System Level
	Status: System performance of MUROS with sub-channel power control shown at G1 Adhoc for MUROS-1. Results shown for Frequency Hopping and Adaptive Symbol Rotation at G#40.

	
	
	Pending: Remaining MUROS network configurations.

	
	Implementation impacts
	Complete. 

	
	Specification impacts
	Complete. 

	Candidate technique HOM for MUROS
	Concept Description
	Status: Concept presented at G#37 and G#38 and updated at G#39 Included in TR. Concept refined in telco#6, GERAN 1 Adhoc and G#40.

	
	
	Pending: Update needed in TR.

	
	Performance Characterization Link Level
	Status: Link level results for DL and UL reported by one vendor for MTS-1 to MTS-4. Link level results included in TR at G#39. New results including DL power control pesented at G1 Adhoc. New link level results added at GERAN#40. 

	
	
	Pending: Refinement of link simulations including all impairments.

	
	Performance Characterization System Level
	Pending. 

	
	Implementation impacts
	Complete. 

	
	Specification impacts
	Complete.

	Candidate technique MSK-based orthogonal partnership for MUROS
	Concept Description
	Status: Concept presented at G#38.

	
	
	Pending: Inclusion of section in TR.

	
	Performance Characterization Link Level
	Status: Initial sensitivity performance given by one company.  

	
	
	Pending: Refinement of link simulations including all impairments.

	
	Performance Characterization System Level
	Pending. 

	
	Implementation impacts
	Status: BTS and MS implementation impacts were roughly described.

	
	
	Pending: MS, BSS, Network Planning Impacts.

	
	Specification impacts
	Pending.
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