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1 Introduction

The 1xEV-DV Decision Criteria Matrix represents the criteria for evaluating the WG5 1xEV-DV proposals.  Table 1 provides criteria items based on the TSG-S 1xEV-DV Stage 1 Requirements, while Table 2 provides additional areas of evaluation not addressed in Table 1.

Each proposal company should provide their responses to the Criteria Matrix items on separate paper in order to provide them as much room as necessary for their responses, diagrams, etc..
2 Criteria Matrix

Table 1.  1xEV-DV Evaluation Criteria

(Based on the TSG-S 1xEV-DV Stage 1 Requirements) 

	#
	Criterion
	Stage 1 Section Ref.
	Definition
	Comments

	1
	Fundamental Requirements
	1
	1
	Does the 1xEV-DV proposal provide increased spectral efficiency for high-speed integrated voice and data beyond cdma2000?

· Indicate YES or NO.

· The spectral efficiency provided by the proposal will be verified by sections 6.2.1-6.

· Describe any 1xEV-DV proposal techniques or characteristics that increase the spectral efficiency for high-speed integrated voice and data transmissions. 


	

	
	
	1
	2
	Does the proposal provide support for integrated voice and data systems beyond cdma2000 1x services (voice, fax, and, circuit switched data)?

· For integrated voice and data criteria, refer to sections 6.2 and 6.3 (below).
	

	
	
	5
	1
	(a) Does the 1xEV-DV proposal incorporate all aspects of and is it an extension of the existing cdma2000 1x features, functions, applications, and services specified in the cdma2000 Release A and Release B standards?

· Indicate YES or NO. 

· Indicate any 1xEV-DV proposal omissions in features, functions, applications, and services specified in cdma2000 Release A or B.

(b) More specifically, does the 1xEV-DV proposal maintain all of the voice and packet data capabilities of the cdma2000 1x and 1xEV-DO specifications?

· Indicate YES or NO.
· Indicate any limitations or omissions of the proposal. 
	

	
	
	5
	2
	Is the 1xEV-DV proposal an evolution from cdma2000 by maximizing the re-use of the existing cdma2000 family of standards?

· Indicate YES or NO.
· Provide an explanation for your response.
	

	
	
	5
	3
	Although not an formal requirement, does the 1xEV-DV proposal have the ability to support re-use of existing infrastructure equipment? 

· Refer to items 5.4 and 5.5 (below).


	

	
	
	5
	4
	Does the 1xEV-DV proposal provide a graceful evolution path from TIA/EIA-95-B and cdma2000 that minimizes impact to terminals and to infrastructure so as to achieve the most economical evolution?

· Indicate YES or NO.

· Provide an explanation for your response.
	

	
	
	5
	5
	Although not a formal requirement, does the 1xEV-DV proposal support implementations of 1xEV-DV systems and mobile stations that will result in increased mobile station standby and talk times?

· Indicate YES or NO.

· If YES, please explain how this will be accomplished, and the amount of improvement to be expected.
	

	2
	Core Network
	6.1
	1
	Is the 1xEV-DV proposal compatible with the ANSI-41 core network standard?

· Indicate YES or NO.

· Describe any changes required to the  ANSI-41 core network protocols and architecture.
	

	
	
	6.1
	2
	a)    Does the 1xEV-DV proposal preclude support for the GSM MAP core network standard according to the MC MAP specification?

· Indicate YES or NO. 

· If YES, explain why.

b)    Is the 1xEV-DV proposal compatible with the GSM MAP core network standard according to the MC MAP specification?

· Indicate YES or NO.

· If NO, describe any changes required to the GSM MAP core network protocols and architecture.


	

	3
	System Capacity and Information Data Rates


	6.2
	1
	Relative to cdma2000, does the 1xEV-DV proposal provide at least two times the number of concurrent voice calls for a single radio channel, for the same base station antenna configuration and using the same vocoder?

· Indicate YES or NO.

· Indicate the amount of concurrent voice call capacity improvement provided on the forward and reverse links.  

· Explain the key technological enhancements that permit the 1xEV-DV proposal to provide higher voice capacity than cdma2000.
	Evaluation Ad Hoc:  Voice capacity improvement to be measured in accordance with the evaluation ad hoc methodology.

	
	
	6.2
	2
	Does the 1xEV-DV proposal have peak (i.e., maximum instantaneous) data rates when serving only packet data traffic for any user in an outdoor, high speed vehicular environment as follows:

a) At least 2.4 Mbps on the forward bearer channel.?

· Indicate YES or NO.

· Indicate the forward bearer channel data rate achieved.

b) At least 1.25 Mbps on the reverse bearer channel?

· Indicate YES or NO.

· Indicate the reverse bearer channel data rate achieved.

c) Are both the forward and reverse channel requirements met simultaneously?

· Indicate YES or NO.

· Indicate any restrictions on the simultaneous nature of the proposal.
	Evaluation Ad Hoc:  Throughput improvement to be measured in accordance with the  evaluation ad hoc methodology.

	
	
	6.2
	3
	Does the 1xEV-DV proposal have system-wide average data rates per 1.25 MHz radio channel, when serving only packet data traffic in a fully loaded system in an outdoor, high speed vehicular environment, as follows:

a) At least 600 Kbps on the forward bearer channel?

· Indicate YES or NO.

· Indicate the data rate provided by the proposal.

b) At least 600 Kbps on the reverse bearer channel?

· Indicate YES or NO.

· Indicate the data rate provided by the proposal.

c) Are both the forward and reverse channel requirements met simultaneously?

· Indicate YES or NO.

· Indicate any restrictions on the simultaneous nature of the proposal.
	Evaluation Ad Hoc:  Throughput  improvement to be measured in accordance with the  evaluation ad hoc methodology.

	
	
	6.2
	4
	Does the 1xEV-DV proposal have peak (i.e., maximum instantaneous) data rates when serving only packet data traffic for any user in a pedestrian speed environment as follows:

a) At least 2.4 Mbps on the forward bearer channel?

· Indicate YES or NO.

· Indicate the data rate provided by the proposal.

b) At least 2 Mbps on the reverse bearer channel?

· Indicate YES or NO.

· Indicate the data rate provided by the proposal.

c) Are both the forward and reverse channel requirements met simultaneously?

· Indicate YES or NO.

· Indicate any restrictions on the simultaneous nature of the proposal.
	Evaluation Ad Hoc:  Throughput  improvement to be measured in accordance with the  evaluation ad hoc methodology.

	
	
	6.2
	5
	Does the 1xEV-DV proposal have peak (i.e., maximum instantaneous) data rates when serving only packet data traffic for any user in a stationary indoor environment as follows:

a) At least 2.4 Mbps on the forward bearer channel?

· Indicate YES or NO.

· Indicate the data rate provided by the proposal.

b) At least 2 Mbps on the reverse bearer channel?

· Indicate YES or NO.

· Indicate the data rate provided by the proposal.

c) Are both the forward and reverse channel requirements met simultaneously?

· Indicate YES or NO.

· Indicate any restrictions on the simultaneous nature of the proposal.
	Evaluation Ad Hoc:  Throughput  improvement to be measured in accordance with the  evaluation ad hoc methodology.

	
	
	6.2
	6
	When operating in a radio channel that is restricted to supporting only packet data services that are not QoS-constrained, is the 1xEV-DV proposal capable of the following:

a) Providing a peak (i.e., maximum instantaneous) data rate for any similarly located user that is greater than or equal to the peak data rate provided by any system that supports the 1xEV-DO specifications.

· Indicate YES or NO.

· Explain the key technological enhancements that permit the 1xEV-DV proposal to provide higher peak data rates than 1xEV-DO.

b) Providing a system-wide average data rate per 1.25 MHz radio channel in a fully loaded system that is greater than or equal to the system wide average data rate per 1.25 MHz radio channel provided by any system that supports the 1xEV-DO specification.

· Indicate YES or NO.

· Explain the key technological enhancements that permit the 1xEV-DV proposal to provide higher average data rates than 1xEV-DO.
	Evaluation Ad Hoc:  Throughput improvement to be measured in accordance with the  evaluation ad hoc methodology.



	
	
	6.2
	7
	For all requirements listed herein, is the 1xEV-DV proposal capable of supporting both symmetric (for data rates up to the peak reverse bearer channel data rate) and asymmetric modes?

· Indicate YES or NO.

· Provide the reasoning behind your response.
	

	
	
	6.2
	8
	Does the 1xEV-DV proposal operate with 3x radio configurations?  (If so, the performance requirements (peak and system wide) shall be scaled in a manner that is appropriate as determined by the technical standards development groups.)

· Indicate YES or NO.

· Describe the principle and method for operating the proposed 1xEV-DV system within a 5 MHz band.
	

	4
	General Requirements
	6.3
	1
	Does the 1xEV-DV proposal support network adaptation of data transmission speeds and other operating parameters to maximize system capacity, while satisfying QoS-constraints, for a given mix of RF conditions and system workload?  (Per TSG-S Stage 1 Requirements:  The definition of  “QoS- constraints” is beyond the scope of this document.)

· Indicate YES or NO.

· If YES, describe in detail the method of network adaptation used.

· Provide message-flow diagrams to include (hybrid) ARQ, rate/power control, adaptive cell-site assignment, and any other operation that effects system capacity.
	

	
	
	6.3
	2
	Does the 1xEV-DV proposal support all combinations of traffic types with varying QoS-constraints including voice, video, and data on a single radio channel?

· Indicate YES or NO.

· Describe the method(s) for supporting all combination of traffic types with varying QoS-constraints including voice, video, and data on a single radio channel.

· Define the types of varying QoS-constrained traffic supported by the 1xEV-DV proposal (e.g., voice+video, voice+data, etc.)

· If NO, to what extent does the proposal support combinations of traffic types on a single radio channel.
	

	
	
	6.3
	3
	Does the 1xEV-DV proposal support segregation of traffic types with varying QoS-constraints including voice, video, and data onto separate radio channels?

· Indicate YES or NO.

· Describe the method(s) for segregating traffic types with varying QoS-constraints including voice, video, and data onto separate radio channels.

· Define the types of varying QoS-constrained traffic supported by the 1xEV-DV proposal (e.g., voice+video, voice+data, etc.).

· If NO, to what extent does the proposal support segregation of traffic types on separate radio channels.
	

	
	
	6.3
	4
	a) Does the 1xEV-DV proposal support handoff of voice and data services between a 1xEV-DV radio channel and another radio channel that are operating in accordance with the cdma2000 family of specifications?  (This requirement applies whenever the two radio channels support an equivalent data or voice service, although there may be differences in QoS or data rate when the two radio channels offer different capabilities.)

· Indicate YES or NO.

· Describe the procedures for handoff of voice and data services between a 1xEV-DV radio channel and another radio channel that are operating in accordance with the cdma2000 family of specifications.

b) Does the 1xEV-DV proposal preclude a mobile station that supports 1xEV-DV from also  supporting another cdma2000 specification?

· Indicate YES or NO.

· If YES, indicate the precluded cdma2000 specification(s). 

c) Does a mobile station that supports both 1xEV-DV and 1xEV-DO support handoff of commonly supported data services between the 1xEV-DO and 1xEV-DV radio channels?

· This is actually an implementation issue for mobile stations conformant to (a) above.  
	

	
	
	6.3
	5
	Does the 1xEV-DV proposal support multiple, concurrent packet data sessions per user?

· Indicate YES or NO.

· If YES, indicate the per user number of concurrent packet data sessions that can be supported.  
	Evaluation Ad Hoc:  The definition of “concurrent packet data sessions” is in accordance with the  evaluation ad hoc methodology.

	
	
	6.3
	6
	Does the 1xEV-DV proposal support functionality equivalent to existing voice and packet data services?

· Indicate YES or NO.

· If NO, explain why.
	

	
	
	6.3
	7
	Does the 1xEV-DV proposal support voice quality that meets or exceeds the voice quality of cdma2000 systems?

· Indicate YES or NO.

· Voice quality can be measured by the FER of the voice traffic channel for each proposal assuming that:

1. same vocoders are used

2. same delay requirements (as in the case of services such as VoIP, etc.)


	Evaluation Ad Hoc:  Voice quality to be to be measured in accordance with the  evaluation ad hoc methodology.



	
	
	6.3
	8
	Does the 1xEV-DV proposal meet all system capacity, information date rate, and radio environment requirements herein using existing base station antennas?  (Novel and cost-effective antenna solutions internal to the mobile equipment are not precluded.) 

· Indicate YES or NO.  Please explain your response.


	

	
	
	6.3
	9
	Does the 1xEV-DV proposal support existing cdma2000 vocoders?

· Indicate YES or NO.

· Indicate any changes to existing cdma2000 vocoders that would be required to support the proposal.
	

	
	
	6.3
	10
	Does 1xEV-DV proposal preclude the support of GSM full-rate and AMR vocoders?

· Indicate YES or NO.

· Indicate any proposal limitations for the support of GSM full-rate and AMR vocoders.
	

	5
	Radio Environment
	6.4
	1
	Does the 1xEV-DV proposal support the capabilities necessary to deploy 1xEV-DV systems with a coverage that exceeds the coverage of previous members of the cdma2000 family of standards using the same location of base stations, the same transmit power, the same base station antennas, and mobile station antennas with similar gains for a given (cdma2000) data rate?

· Indicate YES or NO.  


	Evaluation Ad Hoc:  This requirement to be verified by the link budget analysis in accordance with the  evaluation ad hoc methodology.



	
	
	6.4
	2
	Are the Out-of-band emissions of the 1xEV-DV proposal compliant with equivalent requirements for cdma2000 1x systems?

· Indicate YES or NO.

· Provide the Out-of-Band emissions characteristics for the 1xEV-DV proposal.
	

	
	
	6.4
	3
	Is the 1xEV-DV proposal capable of supporting both mobile and fixed mobile stations?

· Indicate YES or NO.

· List any restrictions or advantages for the use of the 1XEV-DV proposal in a fixed wireless deployment.
	

	6
	Compatibility
	6.5
	1
	a) Does the 1xEV-DV proposal permit a radio channel that supports 1xEV-DV to provide service to mobile stations that conform to the set of standards and specifications C.S0001 through C.S0006, its precursors (e.g., TIA/EIA-95-B), and all ancillary standards and specifications?

· Indicate YES or NO.  (Explain your response.)

b) Although not a formal requirement, does the 1xEV-DV proposal permit a radio channel that supports 1xEV-DV to provide service to mobile stations that conform to 1xEV-DO?

· Indicate YES or NO.  (Explain your response.)

c) Does the 1xEV-DV proposal allow for a Backward Compatible Class of mobile devices?  (A mobile station that is included in the Backward Compatible Class supports the set of standards and specifications C.S0001 through C.S0006, its precursors (e.g., TIA/EIA-95-B), and all ancillary standards and specifications, and may support 1xEV-DO.) 

· No decision criteria are associated with this requirement at this time, however, this requirement will need to be considered during the specification drafting phase of 1xEV-DV.

· Are other mobile station classes supported in the proposal? 


	

	6
	Compatibility
	6.5
	1 

(cont.)
	d) Does the proposal permit mobiles that are not included in the Backward Compatible Class?

· No decision criteria is associated with this requirement at this time, however, this requirement will need to be considered during the specification drafting phase of 1xEV-DV.

e) Where the version of specification of the mobile and the base station differ, the services provided will be consistent with the level of quality associated with the limiting element.

· Does the 1xEV-DV proposal provide services consistent with the level of quality associated with the limiting element?
	

	
	
	6.5
	2
	a) Is a system supporting the 1xEV-DV proposal compatible with the cdma2000 chip rate and band plan?

· Indicate YES or NO.

· Indicate the chip rate and band plan(s) supported.

b) Does a system supporting the 1xEV-DV proposal support existing (cdma2000) frame lengths?  

· Indicate YES or NO.

· Specify all the frame lengths supported in the proposal.


	

	
	
	6.5
	3
	Does the 1xEV-DV proposal permit implementations, in accordance with the proposal, that utilize existing antenna configurations from systems that conform to previous cdma2000 family specifications?

· Indicate YES or NO.

· Indicate the mobile and base station antenna configuration requirements used when responding to this question.


	

	7
	Interoperability
	6.6
	1
	Is the 1xEV-DV proposal supported by an open Radio Access Network based on an evolution of the Interoperability Specification A.S0001?

· Indicate YES or NO.

· State impacts to the open Radio Access Network Interoperability Specification Standard of the proposed 1xEV-DV system.
	


Table 2.  Other Definitions 1xEV-DV Characteristics and Parameters

	#
	Characteristic/Parameter
	Definition
	Comments

	
	Fundamental Characteristics
	
	

	
	Major Enhancements
	Explain the key technological enhancements for the proposal that permit higher data throughput than 1xEV-DO.
	

	
	Radio Network
	
	

	
	Functionality Distribution


	Provide a reference diagram showing a possible split of radio network functions between the BTS and BSC.  
	

	
	Medium Access Control
	
	

	
	Low-rate Mobile Station Support
	Explain how low-rate data mobile stations are supported by the proposal (e.g., Low-rate data mobile stations could be WAP-enabled mobiles, vending machine monitoring devices, etc.).  
	

	
	MAC Packet Assembly
	Describe the MAC packet assembly procedure and timing (via diagrams, etc.), if different from cdma2000.


	

	
	MAC States and Triggers
	· Describe the various MAC and radio resource control states and their triggers, if different from cdma2000. 

· Give a state transition diagram and describe all the classical scenarios (e.g., user powers up and sends data, inactive user goes into and out of an idle state, etc.).
	

	
	Traffic Channel Setup Timing
	If different from cdma2000, provide a description and a message flow timing diagram of the MAC control process—how the MS gets on and off the forward traffic channel, how the MS gets on and off the reverse traffic channel, how the control hold state is managed, etc..
	

	
	Channel Assignment
	· Provide a map of the forward and reverse spreading code (i.e. Walsh, LA/LS, etc.) space utilization.  

· Show how existing cdma2000 forward spreading code channel assignments fit into the space.
	

	
	Data Service Connection Timing
	If different from cdma2000, provide a description and timing diagram for connecting a data service option (i.e., transition from dormant to connected).
	

	
	Signaling Channels
	If different from cdma2000, provide a description of the channels used to transport signaling messages (e.g., FCH/DCCH only vs. PSCH/FCH/DCCH).
	

	
	MAC Packet Sizes
	· What are the MAC packet sizes?

· Is there a small MAC packet size that can accommodate small but frequent upper layer (e.g., TCP ACK) data packets? 
	

	
	QoS Hooks
	What QoS hooks (e.g., different levels of FEC protection, ARQ recovery, channel gain, etc.) does the physical layer of the proposed technology provide?
	

	
	RL Rate Assignment Timing
	· What is the turn-around time between a reverse link rate request and a reverse link rate assignment using the proposed technology?

· Describe the RL rate assignment procedure, if different from cdma2000.
	

	
	RL Scheduling
	If different from cdma2000, provide a description of the information required by the BS from the MS in order to perform reverse link rate assignment (e.g., SCRM parameters). 
	

	
	Fast Cell-site Selection
	If used within the proposal technology:

· What is the proposed mechanism for fast cell-site selection?

· For FL channel quality feedback (e.g., DRC), what are the DRC re-pointing rules?

· How long must the MS wait before it gives up on a cell-site for reception of an IR sub-packet and points its DRC to another cell-site? 
	

	
	Broadcast Data Traffic
	Does the proposal assume the broadcast of data bits to a subset of cells/sectors to support fast cell site selection?  If so, describe the distribution of data to multiple cells.


	

	
	
	
	

	
	Physical Layer
	
	

	
	Code Length(s)
	Indicate the number of orthogonal codes in the basic channelization structure, and describe for multiple cases, if necessary.
	

	
	Pilot Channel
	Describe the Pilot Channel type and relative pilot channel power level, where applicable.
	

	
	Spreading
	If different from cdma2000, describe the direct sequence spreading technique.
	

	
	Modulation
	· Describe the modulation symbol rate(s) and their duration?  

· What is the modulation symbol repetition factor?

· Describe any other new techniques, if applicable.
	

	
	3x Compatibility
	· Show how the 1xEV-DV proposal scales to 3x/3x and 1x/3x.

· In particular, provide preliminary numerology and timing diagrams.
	

	
	Power/Rate Control
	· If applicable, describe the power and rate control techniques and the conditions, services, or types of users they apply to.

· Provide a timeline (i.e. for describing the delay) for the power/rate control algorithms used.
	

	
	Frame Structure
	Describe the frame structure for the proposal.
	

	
	Channel Structure
	· Describe the channel structures and any subchannels carried within a single channel.

· Provide a diagram for the combining/extracting of the channel and subchannels to/from the RF channel.
	

	
	Spreading & Channelization 
	· Explain the details of the spreading and channelization scheme.

· If different from that used in cdma2000, characterize the performance enhancement.
	

	
	Forward Channel Power Allocation
	For the proposal, provide a table with the power (Ec/Ior) allocated to the various forward link channels. 
	

	
	Reverse Channel Power Allocation
	Provide a table with the pilot-traffic ratios for the various reverse link channels.
	

	
	Peak to Average Ratio
	Provide the peak-to-average ratio (at the 99.9th percentile) for all reverse link configurations that are different from cdma2000.  Specify the baseband pulse shaping filter used for this calculation. 
	

	
	Baseband/Filtering
	Provide pulse shape filtering for the Baseband to RF elements of the channel structure including any special baseband filtering requirements.  
	

	
	Channel Coding
	Explain the details of the error correcting coding, and indicate any performance enhancement over cdma2000 that may be provided.
	

	
	Unequal Error Protection
	If unequal error protection (UEP) is used, characterize the benefits of unequal error protection versus equal error protection considering the following:

1. Improved subjective quality gain (e.g., improved voice quality, picture quality, etc.) and objective gain (e.g., Peak Signal to Noise Ratio [PSNR]) at the same throughput as when UEP is in use.

2. Reduced required data rate budget to achieve almost the same subjective quality gain and objective gain as when UEP is in use.  
	

	
	Incremental Redundancy (IR)
	If the proposal uses asynchronous incremental redundancy (IR), characterize gains of asynchronous (IR) versus synchronous (IR) in several channel environments including the amount of necessary overhead.
	

	
	Receiver Performance 
	If applicable to the proposal, describe any receiver performance improvements over that of cdma2000.
	

	
	Handoff
	Describe the proposal characteristics which are unique with respect to cdma2000/TIA/EIA-95 in support of handoff procedures or operation in soft handoff (possibly including conditions in which soft handoff is not used).
	

	
	Mobile Diversity Antenna
	If multiple antennas are used in the mobile station, what is the gain difference and correlation between the antennas used in the 1xEV-DV proposal.


	

	
	Novel BS Antenna Solutions
	· For proposals that use BS Adaptive Antenna arrays, explain how it is used on the forward and reverse links.

· If used by the proposal, explain how transmit diversity is used.

· Describe any novel antenna solutions provided by the proposal.

· For novel antenna solutions, please identify your system capacity, information date rate, and radio environment requirements.
	

	
	Reverse Support for Forward Link 
	Describe whether the reverse link uses higher received pilot levels or new signaling, along with its impact on the reverse link capacity relative to cdma2000.
	

	
	Other Proposal Specifics
	Provide proposal characteristics or capabilities not specifically addressed in this Criteria Matrix that the proposers would like to provide to the evaluators.
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