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1 Introduction

This TP captures the impact of Scalable UMTS on RAN 4 specifications. Additionally it captures also potential impact on RAN 2 and RAN 3 specifications because of RRM issues related to RAN 4 activity. It is proposed to attach this text to the LS to RAN 1 to ask them to include this TP in the TR and to RAN 2 and RAN 3 to inform them about the potential impact in their specifications.
The text is derived from [1-4].
2 Text Proposal
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In summary RAN 4 foresees impact on the following RAN 4 specifications because of the introduction of scalable UMTS.

· 25.104: Base Station (BS) radio transmission and reception (FDD). The impact is due to new BS core requirements (or extension of the existing requirements to scalable UMTS case) and new BS performance requirements. The BS conformance testing specification will be affected accordingly (25.141). Additionally the corresponding MSR specification will be affected (37.104 and 37.141).
· 25.101: User Equipment (UE) radio transmission and reception (FDD). The impact is due to new UE core requirements (or extension of the existing requirements to scalable UMTS case) and new UE performance requirements.

· 25.133: Requirements for support of radio resource management (FDD). RRM core and performance requirements. Both UE and BS related requirements will be affected.

· 25.111: Location Measurement Unit (LMU) performance specification; User Equipment (UE) positioning in UTRAN.

· 25.106: UTRA repeater radio transmission and reception (and accordingly the repeater conformance testing specification 25.107).

· 25.113: Base station (BS) and repeater electromagnetic compatibility (EMC) and the corresponding MSR specification (37.113).

· 25.144: User Equipment (UE) and Mobile Station (MS) over the air performance requirements.
Additionally RAN 4 foresees impact on other RAT specification as follows:  

· 36.104: Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception, because of coexistence and also depending on whether new interferer types need to be introduced.  
· 36.101: Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception, because of coexistence and also depending on whether new interferer types need to be introduced. 

· 36.133: Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management due to the introduction of new measurements.
7.1.5.2.1
BS RF core requirements and performance [1]
7.1.5.2.1.1
Analysis on BS Transmitter Core Requirements

Feasible configurations should be introduced here depending on the feasibility analysis which RAN 4 will conduct. The same Tx-Rx separation as in legacy UMTS would be applicable for Scalable  UMTS. 

Note that to accommodate Scalable  UMTS, the channel raster for Scalable  UMTS need to be updated to handle raster of 100 kHz or lower to ensure that for stand-alone cases, the carriers can be centred within the operator block.

The BS output power is only defined for certain BS classes, e.g. it is not defined for wide area BS. For the cases when this is defined, it should be modified to take into account the possible modifications in the total transmit power depending on the way forward defined in RAN 1. 
No impact is foreseen for frequency error, primary and secondary CPICH power accuracy requirement.

Output power dynamics, power control dynamic range, total power dynamic range may be affected depending on the architecture chosen as baseline (multiple PA or shared PA).

Output RF spectrum emissions will be highly affected by the introduction of Scalable UMTS. In particular this will depend on the assumptions related to Scalable  UMTS (pending feasibility study), i.e.

· nominal bandiwidth

· same PSD as for legacy case or higher PSD

· same roll off factor as in legacy or different roll off factor.

· Practical considerations such as filter design etc etc…

As example SEM will need modification depending on the above mentioned assumptions.

The range of applicability of the SEM depends on the nominal bandwidth. for each new nominal bandwidth a new SEM will be defined. The actual levels of the SEM will depend on proper coexistence studies. 

Note that the regulatory aspect of changing spectrum emission mask need to be carefully considered and if not allowed, the feasibility of Scalable UMTS nominal bandwidths given existing requirements should be considered.

The ACLR is a direct measure of the interference which is leaking in adjacent spectrum. ACLR will need to be analyzed depending on the nominal bandwidths to understand what can be achieved by taking into account practical constrains.  ACLR is directly linked to ACIR which directly impact the interference generated by Scalable UMTS to other carriers, other RATs or other operators. 

Note also that the ACLR is defined by considering an integration bandwidth of 5MHz for both the wanted signal and the interfering adjacent carrier. With the introduction of Scalable UMTS there may be the need to specify ACLR for Scalable UMTS where the interference is integrated on the (first or second) adjacent 5MHz and for the case when the interference is integrated over the other possible nominal bandwidths of Scalable UMTS system, to capture cases when the victim system is Scalable UMTS. 

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); Note also that protection of Scalable UMTS from legacy systems may be required. This may impact as well LTE specifications.

The transmit intermodulation is the capability of the transmitter to inhibit the the generation of signals in its non linear elements caused by presence of the wanted signal and an interfering signal reaching the transmitter via the antenna. The interfering signal is a UTRA modulated signal.

While the PA used in the BS may be the same as the one used for nominal UMTS and its characteristic in terms of linearity well know, the introduction of Scalable UMTS poses several questions related to the following:

· the offset of the interferer, 

· the type of modulated interferer which needs to be considered (UMTS and/or Scalable  UMTS) 

· Whether new intermodulation requirements for legacy UMTS and legacy RAT are needed when/if the interferer is Scalable UMTS modulated.

All the above mentioned points need to be discussed in RAN 4 during the work item phase. The transmit intermodulation requirements will be affected by the introduction of Scalable UMTS.
Transmit modulation will be also affected by the introduction of Scalable UMTS:

· The transmit pulse shape filter assumption will depend on the decisions on roll off factor.

· The  EVM and peak domain error may need to be re-evaluated in order to take into account the new waveform corresponding to the new nominal bandwidth. It is not guaranteed that the same EVM requirements as for legacy can be fulfilled. 
· Time alignment error is the difference in frame timing which can be found between any two signal present at the BS transmitter antenna port(s). In the legacy case this is applicable for  Tx diversity, MIMO transmission, DC-HSDPA, DB-DC-HSDPA, 4C-HSDPA, NC-4C-HSDPA, 8C-HSDPA and their combinations. This requirement is based on the assumption that the carriers are the same (5MHz each). When the component carriers of the carrier aggregation combination are of different nature (one Scalable UMTS and one legacy UMTS) filtering stages may change which may lead to different timing error between WCDMA signals (e.g. between Scalable  UMTS and legacy UMTS). 
7.1.5.2.1.2
Analysis on BS Receiver Core Requirements

The Scalable  UMTS can be deployed either as stand-slone or in carrier aggregation with UMTS carriers. In case of standalone Scalable  UMTS deployment the uplink follows  the Scalable  UMTS carrier scaling. Due to the new bandwidth for Scalable  UMTS, some of receive requirements are affected. In case of carrier aggregation when Scalable  UMTS is deployed together with legacy UMTS, the study item considers a single uplink carrier anchored to the 5MHz downlink carrier.  Hence a limited impact is foreseen.
The analysis below is based on standalone Scalable  UMTS case:

REFSENS is specified so far supporting that modulated signal is occupying 5MHz case. For standalone case the uplink carrier is a Scalable  UMTS carrier, hence there is the need to study the corresponding REFSENS value associated to this case.
The ACS is a measure of the BS selectivity. The ACS is defined for an interferer which is W-CDMA modulated. When introducing Scalable  UMTS there may be others scenarios of interests

1. The victim Scalable  UMTS is adjacent to the aggressor UMTS 

2. The victim Scalable  UMTS is adjacent to aggressor Scalable UMTS

3. The victim UMTS is adjacent to the aggressor Scalable UMTS

4. The victim UMTS is adjacent to the aggressor UMTS (this is the legacy case)

Depending on the scenarios, the interferer bandwidth and offset should be modified as well as the selectivity need may change.

The blocking characteristics are measure of the receiver ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the adjacent channels. The interferences are either a W-CDMA signal for in-band blocking or a CW signal for out-of-band blocking.

The introduction of Scalable UMTS may introduce the need for defining a new type of interferer (whose characteristics will depend on the decisions on nominal bandwidth, emission limits).  For Scalable UMTS the blocking requirements should be verified for a blocker which is W-CDMA modulated (in case new nominal bandwidths are introduced then this should be verified with several possible interferer bandwidth), Scalable  UMTS modulated and CW modulated. There may be also the need to introduce in W-CDMA specification a new blocker type and verify starting from the release when Scalable UMTS will be introduced the blocking characteristics of the legacy W-CDMA in presence of a new Scalable  UMTS carrier. This impact will depend on the assumptions on PSD and on practical considerations.
7.1.5.2.1.2
Analysis on BS Performance, [2]
The BS performance requirements will be affected for standalone Scalable  UMTS scenarios when the UE uses Scalable UMTS to transmit the data. Both legacy UMTS and HS-related requirements would be affected, as Scalable UMTS would be used to carry both HS traffic and UMTS. 

BS performance requirements in TS 25.104 are currently defined under several assumptions specifically developed for the 5 MHz channel bandwidth. Changing the bandwidth would imply changes of some of the assumptions (depending on RAN 1/RAN 4 agreements), which in turn will impact the BS performance requirements. Extensive simulation work is needed to set new requirements in accordance to the new assumptions. .   

For the time being no impacts on BS performance requirements for multicarrier Scalable UMTS scenarios is foreseen. 

The channel propagation conditions and the path positions should be carefully reviewed to avoid more adverse conditions. The fading propagation channels which are aligned with the chip rate shall be redefined (Case 3, 4). For these channels the path delay position is the chip positions for 3.84Mcps, that is, 260 * N [ns]. If the chip rate is changed, the path delays are put on the sub-chip position because of the possible extended chip duration and it causes inter-symbol interference which may lead to different demodulation performance. Another aspect is the fading diversity gain, which is changing if bandwidth changes. Hence some work is needed in order to make sure that propagation conditions are not more adverse for Scalable UMTS
7.1.5.2.2
UE RF core requirements and performance [1,3]

Changes in channel bandwidth requires changes at least in RF filters. In RF chain own channel signal is filtered before up or after down mixing. Filtering is typically done with analog filter, which needs to be re-designed for each possible new bandwidth. RF filter changes are needed in any case despite whether bandwidth change is implemented by changing chip rate or not. Since flexible bandwidth is already used in LTE there is no technical reason why this cannot be done, however the receive and transmit channel filtering would need to be optimised for WCDMA with the new bandwidth.

7.1.5.2.2.1
Analysis on 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 Scalable UMTS the UE is required to transmit by using a reduced bandwidth. In the following the analysis is mainly applicable to standalone Scalable 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 Scalable  UMTS. However, the maximum transmit power used by the UE for Scalable  UMTS may be affected pending the decisions on same PSD or higher PSD for Scalable UMTS. 

The CM characteristics will change for Scalable 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. This is in general a sensitive topic which may lead to long discussions and large amount of simulations. 

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 WCDMA. 

 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 defined power levels will depend also on the RRC filter design.

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

SEM will need to be redesigned by taking into account that for Scalable 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). 

The SEM is a regulatory requirements and the emission levels of Scalable UMTS will need to comply with the necessary limits in various country which might result in additional MPR to comply to. This will depend on the Scalable UMTS waveform and the limits which are necessary in order to avoid too high degradation of the performance of adjacent systems.

The ACLR is a direct measure of the interference which is leaking in adjacent spectrum. The same analysis as for BS ACLR 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); Note also that protection of Scalable UMTS from legacy systems may be required. This may impact as well LTE specifications.

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 Scalable UMTS phase discontinuity requirements may not be affected.

7.1.5.2.2.1
Analysis on UE Receiver Core Requirements

While in the uplink the Scalable UMTS UE will transmit a single Scalable UMTS carrier only in case of standalone Scalable UMTS scenario, in downlink the UE will be required to receive the signal according to different possible configurations. In particular the UE can receive a single Scalable UMTS carrier in a standalone manner or an Scalable UMTS carrier as a component carrier of a carrier aggregation configuration.

The REFSENS is a measure of the minimum mean power of the wanted signal for which the UE is capable of satisfying a certain BER level. 

Squeezing of the spectrum may introduce certain amount of interference (frequency varying) which may affect BER performance. Additionally the REFSENS depends on how the physical layer will be defined in RAN 1 and on the assumptions on PSD. It should be noted that in LTE the refsens is relaxed by some amount for small bandwidth. 

In general the sensitivity as whole need to be discussed for both BS and UE since due to new channel filters, different losses but also different value for Eb/No or C/I will affect the performance.
The maximum input level is defined in RAN 4 equal to -25dBm /3.84MHz. The maximum input level is 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 as the same as for legacy UE than the Scalable UMTS UE will be able to handle the corresponding input level (wrt 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 carrier aggregation in legacy WCDMA up to DC) 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 reevaluated.

In this case for certain scenario there may be the need to take inter carrier interference into account.

The requirements such that ACS and blocking are defined with interferers located at a certain offsets wrt the carrier frequency. The introduction of Scalable UMTS  may require the definition of new interferer types which corresponds to Scalable UMTS carrier with different nominal bandwidth. Additionally different carrier spacing should be considered. 

The definition of new Scalable UMTS interferer types may have some implications on other RAT specifications, e.g. there may be the need to introduce new requirements for legacy WCDMA in presence of Scalable UMTS interferers.

Moreover these requirements are also applicable for the carrier aggregation scenarios. In this case Scalable  UMTS is aggregated with one or more  legacy UMTS carrier. Different power offset wrt REFSNES may be required for the different carrier. The power level of the inetrferer needs also to be reanalyzed for the case when the interferer is a Scalable UMTS carrier. 

One possibility would be to introduce a new type of blocking requirement category e.g. smaller bandwidth blocking according to which the blocker will be Scalable UMTS modulated.

Most of the following requirements are defined for both single uplink and dual uplink. 

Note that dual uplink case is applicable only for cases when more than one downlink  legacy UMTS carrier is allocated. The blocking requirements for Scalable UMTS may be affected by dual uplink depending on the position of the Scalable UMTS carrier in the carrier aggregation configuration.  

The requirements for which this discussion is applicable are

· ACS, 

· In band blocking

· Narrowband blocking

· Out of band blocking

· Spurious response

· Intermodulation

· Narrowband intermodulation 

It should also be noted that for OOBB,  Intermodulation and inband blocking, when the system BW is scaled, the thermal noise will be lower (scaled as well). This may mean that the effect of the interferer for a 3dB de-sens system may be higher. This may require new set up and new requirements for Scalable  UMTS.

New spurious emission values may need to be defined in order to protect  Scalable UMTS systems (e.g. changing on the integration bandwidth and discussion/analsyis of the value needed to protect other Scalable  UMTS); For example in cases when Scalable UMTS is deployed in the context of GSM refarming. This may impact as well LTE specifications, GSM, legacy WCDMA specifications.

7.1.5.2.2.3
Analysis on UE Performance Requirements [2, 3]

One solution considered for Scalable UMTS is based a reduction in the chip rate with increase in the TTI duration. Increasing TTI length allows keeping the data structures the same but the approach increases latency in e.g. CQI feedback. The dilation of the symbol time increases the measurement window length in absolute time. Some algorithms will suffer from reduced chip rate. For example, rake finger allocation algorithm will suffer from reduced accuracy and resolution. Increased TTI and estimator filtering lengths have main impact in speed sensitivity and overall behaviour of the system when velocity changes whereas reduced bandwidth has main impact in reduced frequency diversity gains.

It is very clear that the opportunities for direct reuse of demodulation or CQI requirements for Scalable UMTS are limited regardless of the candidate approach in RAN1. 

If the chip rate is modified, a very significant effort will needed to develop appropriate demodulation performance requirements for the new chip rate(s) which are relevant to ensure good system performance. One aspect which needs to be discussed is whether the same channel profile should be reused (case x channels and ITU channels). Existing propagation profiles could be used in performance simulations and testing for narrower bandwidths due to lower chip rate by using oversampling but then time relation of propagation profile and chip time is completely different. Hence, correlation between propagation paths would increase which reduces performance. This is especially true for channels/requirements assuming rake receiver where there usually is some kind of minimum time difference between allocated fingers.  Additionally reduced frequency diversity gain due to reduced bandwidth will affect in general the performance and all performance requirements will need to be redefined. 

The next aspect which needs to be considered is the framework and type of requirements that need to be defined for the additional chip rates. Most or all of the RAN4 demodulation performance requirements such as DCH demodulation, HS-DSCH demodulation, CQI reporting, HS-SCCH detection, E-DCH downlink channel detection and so on need to be considered to ensure good UE performance as has been done for 3.84Mcps between release 99 and release 11. Depending on the functionality which would be considered for the new chip rates, some requirements which are applicable for 3.84Mcps may not be necessary for the new chip rates, and it could also be discussed whether certain of the receiver types such as type 0, type 1, type 2, type 3 and type 3i currently specified by RAN4 for 3.84Mcps would still be needed. However, it is important that the overall requirements coverage will be similar for the new chip rates.

Performance requirements will need to be defined for both the standalone case and multicarrier case. It should be noted that  the methodology used so far in WCDMA in order to define performance requirements for multicarrier operation can not be applicable in this case when aggregating for example legacy UMTS and Scalable UMTS. The usual scaling of the performance requirement approach does not apply in this case potentially because of the following reasons:

· Possibly different control channel present in the scalable UMTS carrier compared to legacy UMTS carrier. 

· Different effect of fading on smaller channel bandwidth

· The presence of inter carrier interference which have impact on both the legacy UMTS and the Scalable UMTS carrier

The Fixed Reference Channels (FRC) currently used for W-CDMA may not be appropriate for Scalable UMTS and may require some work; in fact it is probable that different coding rates would be typically considered by operators interested in the new chip rates and the RAN4 requirements need to be based on configurations which are somewhat representative of real configurations. 

In conclusion performance requirements are highly affected by the introduction of Scalable UMTS.

7.1.5.2.3
RRM requirements, [3,4]
A number of existing RRM requirements defined for the UE and Node B measurements are met over certain physical layer measurement period or evaluation time. These existing RRM requirements are defined for the current chip rate and bandwidth of 3.84 Mcps and 5 MHz respectively. Furthermore a number of RRM requirements are defined under certain side conditions, which should also remain within the specified limit or range e.g. SCH Ec/Io, CPICH Ec/Io, CPICH RSCP, Io levels etc.

But in Scalable  UMTS due to reduction in chip rate for bandwidths smaller than 5 MHz the information to be sent over a time period longer than that used in case of 5 MHz since the spreading factor is kept the same. For example P-CPICH is sent using the existing SF = 128 but spread over time if chip rate is reduced to 1.92 Mcps for channel bandwidth of 2.5 MHz. The reduction in chip rate is therefore likely to degrade the accuracy unless the physical layer measurement period is extended or one or more side conditions are relaxed. However the latter (side conditions) are also expected to be kept the same to ensure same coverage as in the legacy UMTS. A number of UE and Node B related RRM requirements will be affected as listed in the next sections.

7.1.5.2.3.1
UE RRM requirements affected by Scalable  UMTS

The following list of UE RRM requirements defined in TS 25.133 is expected to be affected if measurement is done on Scalable  UMTS carrier. 

· Evaluation period in cell reselection:

· Intra-frequency case in idle, CELL_PCH and URA_PCH states

· Inter-frequency case in idle, CELL_PCH and URA_PCH states

· Cell identification delay related requirements:

· Intra-frequency cell identification delay in CELL_FACH and CELL_DCH states

· Inter-frequency cell identification delay in CELL_FACH and CELL_DCH states

· UE measurement related requirements: delay and measurement accuracies:

· Intra-frequency CPICH measurements (CPICH RSCP and Ec/No) 

· Inter-frequency CPICH measurements (CPICH RSCP and Ec/No) 

· Intra-frequency SFN-CFN observed time difference

· Inter-frequency SFN-CFN observed time difference

· Intra-frequency SFN-SFN observed time difference Type 1 and Type 2

· Inter-frequency SFN-SFN observed time difference Type 1 and Type 2

· UE Rx-Tx time difference type 1

· UE Rx-Tx time difference type 2

· UE transmission power headroom

· System information acquisition for intra-frequency CSG cell

· System information acquisition for inter-frequency CSG cell

The following list of UE RRM requirements (inter-RAT UTRA FDD requirements) defined in TS 36.133 is expected to be affected if measurement is done on inter-RAT Scalable  UMTS carrier when serving cell is E-UTRA. 

· Evaluation period in cell reselection:

· Inter-RAT UTRA FDD case in RRC_IDLE state

· Cell identification delay related requirements:

· Inter-RAT UTRA FDD cell identification delay in RRC_CONNECTED state

· UE measurement related requirements: delay and measurement accuracies:

· Inter-RAT UTRA FDD CPICH measurements 

· CPICH RSCP and 

· CPICH Ec/No

· System information acquisition for inter-RAT UTRA FDD CSG cell

7.1.5.2.3.2
Node B RRM requirements affected by Scalable  UMTS
The following list of Node B RRM measurement requirements defined in TS 25.133 is expected to be affected if measurement is done on Scalable  UMTS carrier.

· BS measurement related requirements: delay and measurement accuracies:

· Received total wideband power

· SIR

· Transmitted carrier power

· Transmitted code power

· Round trip time 

· UTRAN GPS Timing of Cell Frames for UE positioning

· SFN-SFN time difference

· Transmitted carrier power of all codes not used for HS-PDSCH, HS-SCCH, E-AGCH, E-RGCH or E-HICH transmission

· DL Transmission Branch Load

· Received scheduled E-DCH power share (RSEPS)

7.1.5.2.3.3
Test cases to verify UE RRM requirements affected by Scalable  UMTS

In order to verify the RRM core and performance requirements a number of test cases are defined in the annex A of TS 25.133 and TS 36.133. Therefore any impact on the RRM core or performance requirements will affect the corresponding test cases defined in the annex A of TS 25.133 and annex A of TS 36.133. This means new RRM test case will have to be defined in TS 25.33 and TS 36.133 to verify any RRM requirements affected by Scalable  UMTS.    

7.1.5.2.3.4
Implication of Affected RRM Requirements due to Scalable  UMTS
RAN4 has not performed simulation studies to quantify the actual implication of Scalable  UMTS on the RRM requirements listed in sections 7.1.4.2.3.1-7.1.5.2.3.2. In most cases measurement accuracy is likely to be traded with the measurement period or evaluation time. For example in some cases it is likely that the measurement period or evaluation time is extended while maintaining the existing accuracies. The extension of the measurement period or relaxation of the accuracy may have system impact and performance degradation in some cases. Certain RRM related features or procedure like mobility is practically feasible provided total delay of its execution remains within certain limit. Due to lack of adequate studies and analysis it is therefore unclear whether all RRM related procedures will work appropriately in reality or not when Scalable  UMTS is introduced. 

7.1.5.2.3.5
Additional Requirements Needed for Scalable  UMTS 

The introduction of Scalable  UMTS may also require additional requirements or will affect the UE implementation to execute certain RRM point of view. Some of these potential impacts are listed below:

· A Scalable  UMTS capable UE will have to perform blind detection of the chip rate used on UMTS carriers searched during an initial cell search procedure aka frequency search or band scanning. For neighbour cell search it is expected that the chip rate information is provided to the UE as part of the measurement configuration. However if UE does not receive explicit information about the chip rate used on cells a UMTS carrier then the UE will also have to perform blind detection of chip rate used on a neighbour cell during the neighbour cell search procedures. The blind detection will extend the time to search a cell and increase power consumption shortening the battery life. 

· A variable bandwidth or variable chip rate scenario comprises of cells on the same carrier (e.g. cells on serving carrier, inter-frequency carrier or inter-RAT UTRA FDD carrier) using different chip rates e.g. some cells use 3.84 Mcps and remaining cells use 1.92 Mcps. In such variable BW scenario when serving cell bandwidth is smaller than that of the neighbour cell on the same carrier then the UE will have to retune its RF receiver bandwidth when measuring on a neighbour cell with larger bandwidth. The retuning of the RF receiver bandwidth cause interruption of signal reception and transmission in the serving cell. This in turn will degrade the serving cell reception and transmission performance (i.e. DL/UL packet loss, interruption on UE specific control channels etc) during the measurement period. Apart from system impact in terms of degradation of serving cell performance, new requirements to limit the loss of serving cell performance (e.g. packet loss rate) need to be defined for the UE operating in variable bandwidth scenario. 
7.1.5.3
Impact to GERAN1 specifications and coexistence

GERAN specifications are affected in case of new coexistence requirements (45.005), see Clause 7.1.6. Additionally GSM/GERAN layer 3 specifications in all RRC states i.e. idle/URA_PCH/CELL_PCH/CELL_FACH/CELL_DCH states in UMTS, idle and connected states in GSM/GERAN is affected because of the potential introduction of new signalling to inform the UE about the chip rate used on different scalable UMTS carriers for inter-frequency and inter-RAT measurements (44.018 and 45.008).

7.1.6
Impacts on coexistance 

<Introduce here the analysis on coexistence>
7.1.7
Impact to RAN2 specifications
RAN 4 foresees potential impact on RAN2 specifications at least due to RRM related procedures. For example the network needs to signal the chip rate used on different Scalable UMTS carriers for intra-frequency, inter-frequency and inter-RAT measurements. This will require introduction of new signalling in TS 25.331 (UMTS RRC) and TS 36.331 (LTE RRC) in all RRC states.

Editor’s Note: Detail analysis of the impact in RAN2 to be provided by RAN2

7.1.8
Impact to RAN3 specifications

RAN 4 foresees potential impact on RAN 3 specifications at least due to RRM related procedures. It is foreseen that the RNC needs to signal chip rates on different cells or carriers to the UE for measurements. Therefore the RNC also needs to acquire the Node Bs capability of supporting different chip rates and also the currently used chip rate used by different Node Bs, which are included in the neighbor cell list signaled to the UE for measurements.

Editor’s Note: Detail analysis of the impact in RAN3 to be provided by RAN3

=======================  End Text Proposal  =========================== 
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