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1 Introduction

This TP captures the impact of Time-Dilation UMTS on RAN 4 specifications. In particular this TP proposes some text which summarize the affected specifications in RAN 4 and the text to capture the impact of Time Dilation UMTS on UE RX core requirements. The text is developed from [1,2].

2 Text Proposal
=======================  Start Text Proposal  =========================== 
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<Unchanged Sections>
7.1.5.2.3.1
UE Transmitter Core Requirements

Several transmiter core requirements will be affected by the introduction of Scalable  UMTS. Note that the only in case of standalone Time dilation UMTS the UE is required to transmit by using a reduced bandwidth. In the following the analysis is mainly applicable to standalone Time dilation UMTS case.

The maximum transmit power depends on the PA characteristics. Unless a dedicated PA is considered as baseline architecture the maximum achievable transmit power could be considered to be the same also for Time dilation UMTS. However, the maximum transmit power used by the UE for Time dilation UMTS may be affected pending the decisions on same PSD or higher PSD for Time dilation UMTS. 

The CM characteristics will change for Time dilation UMTS. The ranges of CM will need to be revisited as well as the reference waveform. Consequenctly the amount of allowed MPR will need to be rediscussed. 

No major changes foreseen for relative code domain power accuracy.

For the following requirements: 

· frequency error

· minimum output power

· output power dynamics, 

· inner loop power control

· out of synchronization handling of output power

· transmit ON/OFF time mask, 

· change of TFC

· power setting in uplink compressed mode

· HS-PDCCH transmitter power step tolerances

transients and measurement periods are defined according to the legacy WCDMA system. Depending on the final solution chosen in RAN 1, e.g. dilation of timing, these will need to be revisited in order to achieve similar performance as for legacy UMTS. 

Additionally minimum output power and ON/OFF time mask may be affected because of the required power level when a reduced bandwidth is considered.

The occupied bandwidth will change according to the decided nominal bandwidths.  

SEM may need to be redesigned by taking into account that for Time dilation UMTS the bandwidth is reduced wrt to the 5MHz bandwidth used so far (the requirements are defined starting from 2.5MHz away from the carrier). See Clause x.y.z for some initial discussion on SEM. Note that the SEM is a regulatory requirements and the emission levels of Time dilation UMTS will need to comply with the necessary limits in various country.

The ACLR is a direct measure of the interference which is leaking in adjacent spectrum. The same analysis as for BS ACLR for standalone Time dilation UMTS is applicable for UE ACLR. 
For spurious emissions it should be noted that new values may need to be defined in order to protect Scalable  UMTS systems (e.g. changing on the integration bandwidth and analysis of the value needed to protect other Scalable  UMTS is required);

For transmit intermodulation the same discussion as for BS transmitter is applicable.

For transmit modulation (pulse shape filter, EVM, peak and relative code domain power) the same discussion as for BS transmitter is applicable.

If the same PA is considered for the UE supporting Time dilation UMTS phase discontinuity requirements may not be affected.
A table capturing the detailed summary of the new requirements which needs to be introduced is missing.
7.1.5.2.3.2
UE Receiver Core Requirements

In the Time dilation UMTS downlink, the UE would be required to receive the signal according to several possible configurations. In particular, the UE can receive a single Time dilation UMTS carrier in a standalone configuration, or a Time dilation UMTS carrier as a supplemental downlink carrier in a multi-carrier configuration. The scenarios and the configurations agreed will need to be introduced in the specifications and captured depending on the capability of the UE.
Changes in channel bandwidth may require changes in the UE RX RF filters. Since the concept of flexible bandwidth is already used in LTE, there is no technical reason why this cannot be done in UMTS; however, ,the receive channel filtering  may need to be optimized for UMTS with the new bandwidth. In the following an initial assessment of the impact of Time dilation UMTS on the UE receiver core specification is provided for main RF UE core requirements. 
Multi-carrier scenarios can be introduced in the specification by considering the exact operator scenario as shown in the above section or by considering the nominal spacing between the center carriers. In case exact operator configurations are considered the spacing between the center carriers is reduced.

REFERENCE SENSITIVITY LEVEL: New requirements need to be specified for Time dilation UMTS for both standalone and multi-carrier scenarios.If the multi-carrier scenarios as described in the above sections are introduced as such into the specification then new REFSENS requirements may be needed for the legacy UMTS carrier in the multi-carrier scenarios for some cases (potential impact for N=2).
One of the main UE receive core requirement is the Reference Sensitivity level (REFSENS). REFSENS is the basis for most of the UE receiver core requirement. ACS, Blocking and Intermodulation requirements in fact are all based on the sensitivity level. These values are defined with units of dBm/3.84MHz, i.e. they assume UMTS chip rate. These requirements should be re-written for any change in chip rate and bandwidth. In addition, a new corresponding Reference Measurement Channel (RMC) for each new Time dilation UMTS chip rate needs to be defined in order to be able to measure REFSENS. Since the SNR requirement for these new RMCs may differ from the existing one for 3.84 Mcps, the REFSENS requirements need to be re-evaluated for each new chip rate. 

The REFSENS depends on how the physical layer will be defined in RAN1.New requirements will be needed also for the multi-carrier configuration agreed with Time dilation UMTS and UMTS carriers.
REFSENS values could be influenced by the exact filter design of the front-end analog filter for Time-dilation UMTS. However, these aspects aresubject to implementation.
MAXIMUM INPUT LEVEL: New requirements need to be specified for Time dilation UMTS.
The maximum input level is defined in TS 25.101 equal to -25dBm /3.84MHz. The maximum input level is implicitly a requirement on the ADC to make sure that the ADC is capable of handling a certain dynamic range. If the ADC linearity region can be considered the same as for legacy UE then the Time dilation UMTS UE will be able to handle the corresponding input level (w.r.t. to nominal bandwidth which will be agreed).  It can be discussed further whether the maximum input level is rescaled depending on the nominal bandwidth (as it is done for multi-carrier aggregation in legacy WCDMA up to dual carrier) or if it is considered as an absolute value (independent from the bandwidth as in LTE and for legacy WCDMA for number of carriers>2). 

The minimum requirements in terms of throughput vs Ec/Ior will need to be re-evaluated for both standalone carriers and multi RAT-configurations.
ADJACENT CHANNEL SELECTIVITY: New requirements need to be specified for Time dilation UMTS for standalone and multicarrier configurations. New requirements mayneed to be considered for legacy UMTS carrier in the multi-carrier scenarios depending on the blocker assumption. .New requirements for the legacy UMTS carrier when Time dilation UMTS is the blocker may be needed. 
The introduction of Time dilation UMTS  may require the definition of new interferer types which corresponds to Time dilation UMTS carrier with different nominal bandwidth. The ACS is defined in two different cases with a UMTS modulated interferer located at 5MHz wrt the center of the wanted carrier. In the case of Time dilation UMTS the same requirements will need to be defined at least for a Time dilation UMTS wanted carrier with a Time dilation UMTS modulated interferer located at an offset which is at least equal to the Time dilation UMTS bandwidth. It will need to be discussed further whether the power levels of the interferers with respect to the wanted signal could be possibly maintained, or whether changes are needed. Additionally the characteristics of the Time dilation modulated interferer may need further discussion pending decisions in RAN1 (compared to the WCDMA modulated interferer defined in Table C.7 in TS 25.101).

The requirement will need to be defined for all the Time dilation UMTS bandwidths which will be introduced in the specifications. 

Whether or not to introduce ACS requirement for all the combinations of Time dilation UMTS bandwidth for the wanted signal and the interference signal need to be decided. It may be possible to limit the number of test cases as done in E-UTRA specification (ACS requirements for carrier bandwidth xMHz are defined only for an interferer xMHz wide).
New requirement will need to be defined also for the multi-carrier scenarios for configurations based on the aggregation of Time-Dilation UMTS  and UMTS carriers. The definition of new Time dilation UMTS interferer types may have some implications also on other RAT specifications, e.g. discussions are needed whether the introduction of new interferer types requires the introduction of new requirements for legacy UMTS (and other RATs) in the presence of Time dilation UMTS interferers.  
BLOCKING REQUIREMENTS: New requirements need to be specified for Time dilation UMTS standalone and multi-carrier configurations. New requirements may be needed for legacy UMTS carrier in the multi-carrier scenarios. 
Blocking requirements include in-band blocking, out of band blocking and narrowband blocking requirements. In general new definition of blocking requirements are required for a Time dilation UMTS carrier when the blocker is a Time dilation UMTS carrier with at least equal bandwidth for both standalone and multi-carrier scenarios.

The requirement will need to be rewirtten by taking into account new channel bandwidths for the interferer and the wanted signal. As for ACS power levels and offset values need further discussions and evaluations.

In LTE for example the offset w.r.t. the REFSENS value depends on the channel bandwidth, while the interferer is kept constant. The same approach could be considered for Time dilation UMTS; more analysis is needed on this topic. The requirement (the BER level) shall be re-evaluated depending on the new test conditions. 

For all the blocking requirements, in case of multi-carrier scenarios new requirements need to be defined not only for the Time dilation UMTS carrier but also for the legacy UMTS carrier. 
The in-band blocking requirement is defined for a W-CDMA modulated interferer. The new requirements shall be based on a new Time dilation UMTS modulated interferer whose characteristics may need to be modified to capture differences in power settings for the Time dilation UMTS system.The out of band blocking requirement is defined for a CW interferer located at frequencies which are more than 15MHz below or above the UE receive bands for legacy UMTS systems.  The out of band blocking requirements for standalone Time-dilation UMTS and for multi-carrier scenarios will need to be defined. Note that the number of exceptions for the out of band blocking requirements may need to be re-evaluated when Time dilation UMTS is considered.

The aim of the narrowband blocking requirement is to make sure that the legacy UMTS UE can cope with a GSM-like interfering signal located very close to the wanted carrier. Hence, so far, this requirement is defined only for certain bands where GSM deployment is possible. In particular the requirement is defined for Bands II, IV, V, X, XXV, XXVI, III, VIII, XII, XIII and XIV.  New narrowband blocking requirements need to be specified for the Time dilation UMTS wanted signal with appropriate frequency offsets..
SPURIOUS RESPONSE: New requirements need to be specified for Time dilation UMTS standalone and multi-carrier scenarios. 

Same comments apply as for blocking requirements and in particular out of band blocking.
INTERMODULATION CHARACTERISTICS: new requirements need to be specified for Time dilation UMTS standalone and multi-carrier scenarios. New requirements needed for legacy UMTS carrier in the multi-carrier scenario. New requirements for legacy UMTS may be needed (with different configuration compared to legacy narrowband intermodulation test) at least in all the bands where no narrowband intermodulation is defined.
For wideband intermodulation the same comments as for the blocking requirements (in particular in-band blocking) apply.

For narrowband intermodulation the same comments as for the blocking requirements (in particular narrowband blocking) apply.

SPURIOUS EMISSIONS: Evaluation of the applicability of the existing requirement is needed for Time dilation UMTS. The new measurement granularity may need to be considered.

Spurious emissions depends on the RF circuitry and RF filters  in the UE receive chain. It is needed to verify whether the same levels are applicable for Time dilation UMTS. Additionally the measurement bandwidth and measurement granularity (200KHz) may need to be modified to take into account new Time dilation UMTS bandwidth.

It should be noted that most of the blocking requirements (a part from out of band blocking) are defined for both single uplink and dual uplink for legacy multi-carrier UMTS.  If use cases are defined in the future with more than one downlink  legacy UMTS carrier aggregated to Time dilation UMTS, dual uplink case would be applicable. Hence, in this case, the blocking requirements for Time-Dilation UMTS may be affected by dual uplink depending on the position of the Time-Dilation UMTS carrier in the multi-carrier configuration.  In case dual uplink case is considered within the scope of the work, these requirements will need to be introduced.

7.1.5.2.3.2.1 Summary


	Requirement
	No of carriers
	Requirements for Time dilation UMTS
	New requirements for UMTS carrier

	REFSENS 
	Single carrier/Standalone
	New requirement needed
	No

	
	Multi-carrier scenarios
	New requirement needed
	New requirement needed for the UMTS carrier(s) participating in the multi-carrier aggregation configuration with a Time-Dilation UMTS carrier for N=2.

	Maximum input level 
	Single carrier/Standalone
	New requirement needed
	No

	
	Multi-carrier scenarios
	New requirement needed
	No

	ACS
	Single carrier/Standalone
	New requirements needed

bandwidths of interferer may be considered

	New requirement may be needed with Time dilation UMTS interferer  for legacy UMTS.

	
	Multi-carrier scenarios
	New requirements needed.
Different bandwidths of interferer may be considered

	New requirement may be needed for the UMTS carrier participating in the multi-carrier configuration with a Time-dilation UMTS carrier. 

	In-band Blocking
	Single carrier/Standalone
	New requirements needed

Different bandwidths of interferer may be considered


	No

	
	Multi-carrier scenarios
	New requirements needed

Different bandwidths of interferer may be considered


	New requirement may be needed for the UMTS carrier participating in the multi-carrier configuration with a Time-dilation UMTS carrier. 

	Out of band Blocking
	Single carrier/Standalone
	New requirement needed
	No

	
	Multi-carrier scenarios
	New requirement needed
	No

	Narrowband Blocking
	Single carrier/Standalone
	New requirement needed
	No 

	
	Multi-carrier scenarios
	New requirement needed
	No


	Spurious Response
	Single carrier/Standalone
	New requirement needed
	No

	
	Multi-carrier scenarios
	New requirement needed
	No


	Wideband Intermodulation
	Single carrier/Standalone
	New requirement needed
	No

	
	Multi-carrier scenarios
	New requirement needed
	No New requirements may be needed for legacy UMTS carrier in the multi-carrier scenario. 


	Narrowband Intermodulation
	Single carrier/Standalone
	New requirement needed
	New requirements for legacy UMTS may be needed (with different configuration compared to legacy narrowband intermodulation test) at least in all the bands where no narrowband intermodulation is defined.


	
	Multi-carrier scenarios
	New requirement needed
	New requirements may be needed for legacy UMTS carrier in the multi-carrier scenario.
No


	Spurious emissions
	Single carrier/Standalone
	Evaluation of the applicability of the existing requirement is needed. 
The new measurement granularity need to be considered.
	No

	
	Multi-carrier aggregation
	Evaluation of the applicability of the existing requirement is needed. 
The new measurement granularity need to be considered.
	No
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