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1 Introduction

A study item for scalable UMTS was approved in RAN plenary #58 [1]. This contribution discusses content of this study and effort required to complete proposed solutions.
2 Discussion
The detailed objectives of study item are:
· Identify the target scenarios for scalable bandwidth support in UMTS, including suitable bands, channel bandwidths (less than 5MHz), multi-carrier combinations, type of services to be supported (e.g. voice, voice and data, data only)
· Identify single carrier deployment scenarios 
· Identify multiple carrier deployment scenarios
· Identify applicable bandwidth options for available channel bandwidth in different target scenarios
· Identify and evaluate the benefits and technical complexity of candidate solutions. For example, following solutions could be considered
· solutions that reuse UMTS FDD radio access protocols and procedures as much as possible
· solutions with light enhanced secondary carriers with scalable bandwidth (e.g. data-only, cross carrier scheduling, overhead reduction, separated data/control signalling)
· When evaluating candidate solutions, the following aspects should be considered
· Spectral efficiency, including comparison relative to 5 MHz UMTS bandwidth
· Link efficiency, e.g. for voice and/or other target services 
· End user performance, including latency, average and cell-edge throughput 

· Analyze impacts on network side, UE side and specifications.
Only single chip rate of 3.84 Mcps has been chosen for WCDMA FDD operation. This together with raised cosine pulse shape and 0.22 roll off results to roughly 5MHz channel bandwidth. Chosen bandwidth has undoubtedly been a compromise between flexibility of bandwidth utilization and achievable data rate. Due to compromise made bandwidth can be utilized only in multiples of approximately 5MHz. Some operators, however, have bandwidth allocation that does not fit to this picture. Hence issue of improving the flexibility of bandwidth utilization has been raised. If WCDMA bandwidth is to be changed significantly then a change in chip rate is required. Solutions based on chip rate modification have been proposed e.g. in [2] and [3]. One issue with these proposals is that in CDMA chip rate is a fundamental parameter and changing it has quite significant impact to system. On the other hand if chip rate is not changed then bandwidth can be reduced only slightly and cannot go below 3.84MHz. 

In this contribution we discuss some of the changes required in UE due to flexible bandwidth. These changes need to be taken into account also in RAN4 requirements and hence those are discussed as well. Node B changes have not been discussed although similar impacts are anticipated for the node B as for the UE.
RF part:
Change 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. 
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Figure 1 Receive chain assuming 5MHz bandwidth.
Baseband processing:

In case chip rate is changed changes in baseband processing can be mitigated by keeping the spreading factors of physical channels the same as the legacy. Hence most of the functionality from de-spreading onwards can be kept the same. Having lower chip rate means that there are less symbols per time unit. Hence there are two choices, either keep the length of the TTI the same in time or increase it. The First approach leads to a significant redesign of the whole physical layer and it also affects number of data bits transmitted in TTI affecting higher layers and length of bit fields needed in control signalling etc. Increasing TTI length instead allows keeping the data structures the same but the approach increases latency in e.g. CQI feedback. It is still the least complex way of handling chip rate change. There could be some possibility that some of the pilot based estimation algorithms, e.g. channel estimation, could be kept the same as number of pilot symbol per frame is not changed and amount of energy per symbol is maintained assuming that power spectral density is kept the same but symbol time is increased. This, however, increases the measurement window length in absolute time. Unfortunately 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.
Even if TTI lengths are increased there are in practise many parts of receiver that require changes. Amount of functionality requiring changes would reduce if all channels do not need to be supported with lower bandwidths. Hence e.g. data only carrier could be a good idea, but this approach can be used only in multicarrier configurations. Multicarrier configurations can, however, complicate things further since then it may be possible that different chip rates would be needed to be supported for different downlink carriers. Also uplink chip rate could be different compared to some of the downlink carriers. Supporting multicarrier downlink with different bandwidth carriers together with low bandwidth uplink would be quite complicated due to e.g. feedback timing issues. Also amount of feedback would be a problem for low bandwidth uplink. Usage of cross-carrier scheduling in downlink would create an additional linkage between downlink carriers which has so far been avoided in all multicarrier features.
RAN4 requirements:

Core and performance requirements for UEs are defined in 25.101 and 25.133. Some of those are discussed here:
General requirements

Occupied bandwidth:
Occupied bandwidth is currently defined for 5MHz bandwidth.
TX requirements:
Several TX requirements like spurious emissions, Adjacent Channel Leakage Ratio (ACLR), and transmit intermodulation would need to be defined for new bandwidths

RX requirements:
Several RX requirements, like reference sensitivity, Adjacent Channel Selectivity (ACS), Blocking characteristics, Spurious response and Intermodulation characteristics would need to be defined for new bandwidths.
Demodulation performance requirements
Our view is that if the chip rate is modified, a very significant effort would be needed to develop appropriate demodulation performance requirements for the new chip rate(s) which are relevant to ensure good system performance. The first aspect which needs to be studied is the appropriate channel modelling for defining the requirements, channel profiles have been defined assuming 5MHz channel bandwidth. If narrower bandwidth due to lower chip rate is used it provides less resolution for propagation profiles and hence profiles would need to be different. This is especially a problem for ITU channel models since they are based on channel measurements. Different ITU models have been defined e.g. for 20MHz bandwidth used in LTE.
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. Due to this issue propagation profiles should be carefully studied to ensure that they would be relevant for testing at the new bandwidths. This phenomenon also affects system performance in real life.
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. As WCDMA chip rate is a fundamental parameter in the receiver design, our view is that 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. On the other hand, we would like to emphasise that it is important that the overall requirements coverage would be similar for the new chip rates and hence the number of demodulation and CSI requirements which need to be investigated by RAN4 is very significant.

Once the basic framework for requirements started to become clear, RAN4 would need to agree the various reference channels appropriate for the detailed simulation work and requirements setting. Although the F-UMTS proposal in [2] proposes a fractional waveform which has similar properties to the 3.84Mcps waveforms, it is rather 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. 

Once details of channel modelling, requirements framework and relevant reference channels are understood, we anticipate that RAN4 would embark on alignment simulations and follow on to develop requirements with practical implementation margins in the usual way. Nevertheless, we have a concern that the existing demodulation requirements in RAN4 have been developed over a timescale of more than a decade and the effort needed to develop corresponding requirements for new chip rates should not be underestimated. While more details of any proposed solutions need to be considered to make an accurate time estimate for the RAN4 work involved, it should be noted that simulation work for even relatively minor self-contained features can take 3 meeting cycles / 6 months or more in RAN4. Therefore the timescale for any RAN4 simulation and requirements work when such a fundamental parameter such as chip rate is modified is very significant.

Radio Resource Management

One of the first problems that would need to be considered in radio resource management is cell detection in an environment when multiple chip rates are in use. We assume that when a UE first performs initial cell selection it would have no idea of the chip rate to expect (for example under the F-UMTS proposal in [2], the UE needs to detect N=1,2,4 or 8 in its cell detection procedures before it can demodulate any data from system information). Cell detection including detection of the chip rate needs to operate robustly at low P-SCH/S-SCH/CPICH Ec/No for the UE to be able to camp on a cell successfully.  Once the UE has camped on a cell it could be informed of the chip rate used on neighbour cells or neighbour UARFCNs as a part of the neighbour list or it could be expected to detect this blindly from multiple hypotheses. Especially in the latter case, but even for the initial cell selection procedure, study of the cell detection performance when the chip rate is not known a-priori by the UEs seems necessary as a part of the SI if new chip rates are to be considered.
Many Radio Resource management procedures like reselection and handover assume certain filtering time window (measurement period) for a successful measurement. Narrower bandwidth with the same power spectral density means that also longer time needs to be allowed for a measurement in order to being able to collect the same amount of energy and hence achievable accuracy of the measurement. This may increase the delays for the handover measurements etc. affecting many of the core requirements and RRM test cases defined in 25.133. Furthermore, direct scaling down of the bit rate of the signalling radio bearer will increase the signalling latency. Another alternative would be to maintain the signalling bitrate but it will increase the physical layer resource consumption and overhead. It would also be important to develop the appropriate test coverage for any new chip rates.
Measurements also become more complex if different bands, UARFCNs or even cells would need to be measured on different chip rates requiring additional configuration of the hardware. When measurements of a neighbour carrier are considered, it is important that the RF and baseband are configured to the correct operating bandwidth while the measurement is performed.  For this reason, as previously mentioned, the UE also needs to be made aware of the target chip rate by signalling of additional neighbour information, or else it needs to be able to blindly detect the chip rate in use. If additional signalling of target chip rate is considered, in a work item phase similar changes would be needed in GERAN, E-UTRA and CDMA2000 specifications if inter RAT handover to cells using the new chip rates is to be supported. UE capabilities (i.e. which chip rate(s) a particular UE supports) would also need to be used correctly between RATs. For example, an eNB should not configure measurements of a UMTS frequency for which a certain UE does not support the applicable chip rate.
In summary, significant work would be needed both on procedures for RRM in RAN2 and this would need to be shadowed in GERAN specifications if the inter-RAT aspects are to be considered, and supporting RRM core requirements and test cases for cell search and measurement would need to be developed by RAN4. A more detailed preliminary analysis of requirements in 25.101 and 25.133 is given in annexes A and B, however it should be emphasised that further details of the proposed solutions are necessary before a more final analysis of the RAN4 requirements could be performed.
3 Conclusion
In this paper we have discussed changes required by scalable UMTS in UE implementation and RAN4 requirements. Chip rate is very fundamental parameter in CDMA system and changing it requires a lot of effort. Ensuring UE performance requires a lot of work in RAN4 since many fundamental requirements need to be updated. While a reduction in the feature set supported, and the number of receiver types considered could reduce the work in RAN4 somewhat, the existing requirements for 3.84 Mcps have been developed over more than a decade. Ensuring comparable coverage of requirements for additional chip rates would be important to verify that there is still adequate system performance. To introduce new requirements extensive discussion and simulation is needed (especially at link level) in RAN4.
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Annex A: Preliminary analysis of impact to 25.101
	Section
	Clause
	Preliminary analysis

	5
	Frequency bands and channel arrangement
	Changes needed to reflect the new chip rates in channel arrangements and numbering

	6
	Transmitter characteristics
	

	6.1
	General
	

	6.2
	Transmit power
	Test coverage with different uplink chip rates may be beneficial

	6.3
	Frequency Error
	Test coverage with different uplink chip rates may be beneficial

	6.3A
	Frequency Error for DC-HSUPA
	Test coverage with different uplink chip rates may be beneficial

	6.4
	Output power dynamics
	No changes to requirements assumed

	6.5
	Transmit ON/OFF power
	No changes to requirements assumed

	6.6
	Output RF spectrum emissions
	

	6.6.1
	Occupied bandwidth
	Impacted by different UL chip rate

	6.6.1A
	Occupied bandwidth for DC-HSUPA
	Impacted by different UL chip rate

	6.6.2
	Out of band emission
	

	6.6.2.1
	Spectrum emission mask
	No changes to requirements assumed

	6.6.2.1A
	Additional Spectrum emission mask for DC-HSUPA
	No changes to requirements assumed

	6.6.2.2
	Adjacent Channel Leakage power Ratio (ACLR)
	Impacted by different UL chip rate

	6.6.3
	Spurious emissions
	No changes to requirements assumed

	6.7
	Transmit intermodulation
	No changes to requirements assumed

	6.8
	Transmit modulation
	No changes to requirements assumed

	6.8.1
	Transmit pulse shape filter
	Impacted by different UL chip rate

	6.8.2
	Error Vector Magnitude
	Test coverage with different uplink chip rates may be beneficial

	6.8.3
	Peak code domain error
	No changes to requirements assumed

	6.8.3a
	Relative code domain error
	No changes to requirements assumed

	6.8.3b
	In-band emission for DC-HSUPA
	No changes to requirements assumed

	6.8.4
	Phase discontinuity for uplink DPCH
	No changes to requirements assumed

	6.8.5
	Phase discontinuity for HS-DPCCH
	No changes to requirements assumed

	6.8.6
	Phase discontinuity for E-DCH
	No changes to requirements assumed

	6.8.7
	Time alignment error for DC-HSUPA
	No changes to requirements assumed

	7
	Receiver characteristics
	

	7.3.1
	Minimum requirement
	Impacted by different DL chip rate

	7.3.2
	Additional requirement for DC-HSDPA
	Impacted by different DL chip rate

	7.3.3
	Additional requirement for DB-DC-HSDPA
	Impacted by different DL chip rate

	7.3.4
	Additional requirement for single band 4C-HSDPA
	Impacted by different DL chip rate

	7.3.5
	Additional requirement for dual band 4C-HSDPA
	Impacted by different DL chip rate

	7.3.6
	Additional requirement for single band 8C-HSDPA
	Impacted by different DL chip rate

	7.3.7
	Additional requirement for single band NC-4C-HSDPA
	Impacted by different DL chip rate

	7.4
	Maximum input level
	No changes to requirements assumed

	7.4.1
	Minimum requirement for DPCH reception
	No changes to requirements assumed

	7.4.2
	Minimum requirement for HS-PDSCH reception
	No changes to requirements assumed

	7.4.3
	Additional requirement for DC-HSDPA and DB-DC-HSDPA
	No changes to requirements assumed

	7.4.4
	Additional requirement for single band/dual band 4C-HSDPA or single band 8C-HSDPA and single band NC-4C-HSDPA
	No changes to requirements assumed

	7.5
	Adjacent Channel Selectivity (ACS)
	Needs verification with new chip rates

	7.5.1
	Minimum requirement
	Needs verification with new chip rates

	7.5.2
	Additional requirement for DC-HSDPA and DB-DC-HSDPA
	Needs verification with new chip rates

	7.5.3
	Additional requirement for single band/dual band 4C-HSDPA
	Needs verification with new chip rates

	7.5.4
	Additional requirement for single band 8C-HSDPA
	Needs verification with new chip rates

	7.5.5
	Additional requirement for single band NC-4C-HSDPA
	Needs verification with new chip rates

	7.6
	Blocking characteristics
	No changes to requirements assumed

	7.6.1
	Minimum requirement (In-band blocking)
	No changes to requirements assumed

	7.6.1A
	Additional requirement for DC-HSDPA and DB-DC-HSDPA (In-band blocking)
	No changes to requirements assumed

	7.6.1B
	Additional requirement for DC-HSUPA (In-band blocking)
	No changes to requirements assumed

	7.6.1C
	Additional requirement for single band 4C-HSDPA (In-band blocking)
	No changes to requirements assumed

	7.6.1D
	Additional requirement for dual band 4C-HSDPA (In-band blocking)
	No changes to requirements assumed

	7.6.1E
	Additional requirement for single band 8C-HSDPA (In-band blocking)
	No changes to requirements assumed

	7.6.1F
	Additional requirement for single band NC-4C-HSDPA (In-band blocking)
	No changes to requirements assumed

	7.6.2
	Minimum requirement (Out-of-band blocking)
	No changes to requirements assumed

	7.6.2A
	Additional requirement for DC-HSDPA (Out-of-band blocking)
	No changes to requirements assumed

	7.6.2B
	Additional requirement for DB-DC-HSDPA (Out-of-band blocking)
	No changes to requirements assumed

	7.6.2C
	Additional requirement for single band 4C-HSDPA (Out-of-band blocking)
	No changes to requirements assumed

	7.6.2D
	Additional requirement for dual band 4C-HSDPA (Out-of-band blocking)
	No changes to requirements assumed

	7.6.2E
	Additional requirement for single band 8C-HSDPA (Out-of-band blocking)
	No changes to requirements assumed

	7.6.2F
	Additional requirement for single band NC-4C-HSDPA (Out-of-band blocking)
	No changes to requirements assumed

	7.6.3
	Minimum requirement (Narrow band blocking)
	No changes to requirements assumed

	7.6.3A
	Additional requirement for DC-HSDPA and DB-DC-HSDPA (Narrow band blocking)
	No changes to requirements assumed

	7.6.3B
	Additional requirement for DC-HSUPA (Narrow band blocking)
	No changes to requirements assumed

	7.6.3C
	Additional requirement for single band 4C-HSDPA (Narrow band blocking)
	No changes to requirements assumed

	7.6.3D
	Additional requirement for dual band 4C-HSDPA (Narrow band blocking)
	No changes to requirements assumed

	7.6.3E
	Additional requirement for single band NC-4C-HSDPA (Narrow band blocking)
	No changes to requirements assumed

	7.7
	Spurious response
	No changes to requirements assumed

	7.8
	Intermodulation characteristics
	No changes to requirements assumed

	7.9
	Spurious emissions
	No changes to requirements assumed

	7.10
	Reference input power adjustment for a dual band device
	No changes to requirements assumed

	8
	Performance requirement
	Requirements impacted by DL chip rate

	8.1
	General
	Requirements impacted by DL chip rate

	8.2
	Demodulation in static propagation conditions
	Requirements impacted by DL chip rate

	8.2.3
	Demodulation of Dedicated Channel (DCH)
	Requirements impacted by DL chip rate

	8.3
	Demodulation of DCH in multi-path fading propagation conditions
	Requirements impacted by DL chip rate

	8.4
	Demodulation of DCH in moving propagation conditions
	Requirements impacted by DL chip rate

	8.5
	Demodulation of DCH in birth-death propagation conditions
	Requirements impacted by DL chip rate

	8.5A
	Demodulation of DCH in high speed train condition
	Requirements impacted by DL chip rate

	8.6
	Demodulation of DCH in downlink Transmit diversity modes
	Requirements impacted by DL chip rate

	8.6.1
	Demodulation of DCH in open-loop transmit diversity mode
	Requirements impacted by DL chip rate

	8.6.2
	Demodulation of DCH in closed loop transmit diversity mode
	Requirements impacted by DL chip rate

	8.7
	Demodulation in Handover conditions
	Requirements impacted by DL chip rate

	8.7.1
	Demodulation of DCH in Inter-Cell Soft Handover
	Requirements impacted by DL chip rate

	8.7.2
	Combining of TPC commands from radio links of different radio link sets
	Requirements impacted by DL chip rate

	8.7.3
	Combining of reliable TPC commands from radio links of different radio link sets
	Requirements impacted by DL chip rate

	8.8
	Power control in downlink
	Requirements impacted by DL chip rate

	8.8.1
	Power control in the downlink, constant BLER target
	Requirements impacted by DL chip rate

	8.8.2
	Power control in the downlink, initial convergence
	Requirements impacted by DL chip rate

	8.8.3
	Power control in downlink, wind up effects
	Requirements impacted by DL chip rate

	8.8.4
	Power control in the downlink, different transport formats
	Requirements impacted by DL chip rate

	8.8.5
	Power control in the downlink for F-DPCH
	Requirements impacted by DL chip rate

	8.9
	Downlink compressed mode
	Requirements impacted by DL chip rate

	8.10
	Blind transport format detection
	Requirements impacted by DL chip rate

	8.11
	Detection of Broadcast channel (BCH)
	Requirements impacted by DL chip rate

	8.11.1
	Minimum requirement without transmit diversity
	Requirements impacted by DL chip rate

	8.11.2
	Minimum requirement with open loop transmit diversity
	Requirements impacted by DL chip rate

	8.12
	Demodulation of Paging Channel (PCH)
	Requirements impacted by DL chip rate

	8.13
	Detection of Acquisition Indicator (AI)
	Requirements impacted by DL chip rate

	8.13A
	Detection of E-DCH Acquisition Indicator (E-AI)
	Requirements impacted by DL chip rate

	8.14
	UE UL power control operation with discontinuous UL DPCCH transmission operation
	Requirements impacted by DL chip rate

	9
	Performance requirement (HSDPA)
	Requirements impacted by DL chip rate

	9.1
	(void)
	Requirements impacted by DL chip rate

	9.2
	Demodulation of HS-DSCH (Fixed Reference Channel)
	Requirements impacted by DL chip rate

	9.2.1
	Single Link performance
	Requirements impacted by DL chip rate

	9.2.1.1
	Requirement QPSK, Fixed Reference Channel (FRC) H-Set 1/2/3/3A/3B/3C/3E
	Requirements impacted by DL chip rate

	9.2.1.2
	Requirement 16QAM, Fixed Reference Channel (FRC) H-Set 1/2/3
	Requirements impacted by DL chip rate

	9.2.1.3
	Minimum requirement QPSK, Fixed Reference Channel (FRC) H-Set 4/5
	Requirements impacted by DL chip rate

	9.2.1.4
	Requirement QPSK, Fixed Reference Channel (FRC) H-Set 6/6A/6B/6C/6E
	Requirements impacted by DL chip rate

	9.2.1.5
	Requirement 16QAM, Fixed Reference Channel (FRC) H-Set 6/6A/6B/6C/6E
	Requirements impacted by DL chip rate

	9.2.1.6
	Requirement 64QAM, Fixed Reference Channel (FRC) H-Set 8/8A/8B/8C/8E
	Requirements impacted by DL chip rate

	9.2.1.7
	Requirement QPSK, Fixed Reference Channel (FRC) H-Set 10/10A/10B/10C/10E
	Requirements impacted by DL chip rate

	9.2.1.8
	Requirement 16QAM, Fixed Reference Channel (FRC) H-Set 10/10A/10B/10C/10E
	Requirements impacted by DL chip rate

	9.2.2
	Open Loop Diversity performance
	Requirements impacted by DL chip rate

	9.2.2.1
	Requirement QPSK, Fixed Reference Channel (FRC) H-Set 1/2/3/3A/3B/3C/3E
	Requirements impacted by DL chip rate

	9.2.2.2
	Requirement 16QAM, Fixed Reference Channel (FRC) H-Set 1/2/3/3A/3B/3C/3E
	Requirements impacted by DL chip rate

	9.2.2.3
	Minimum requirement QPSK, Fixed Reference Channel (FRC) H-Set 4/5
	Requirements impacted by DL chip rate

	9.2.3
	Closed Loop Diversity Performance
	Requirements impacted by DL chip rate

	9.2.3.1
	Requirement QPSK, Fixed Reference Channel (FRC) H-Set 1/2/3
	Requirements impacted by DL chip rate

	9.2.3.2
	Requirement 16QAM, Fixed Reference Channel (FRC) H-Set 1/2/3
	Requirements impacted by DL chip rate

	9.2.3.3
	Minimum requirement QPSK, Fixed Reference Channel (FRC) H-Set 4/5
	Requirements impacted by DL chip rate

	9.2.3.4
	Requirement QPSK, Fixed Reference Channel (FRC) H-Set 6
	Requirements impacted by DL chip rate

	9.2.3.5
	Requirement 16QAM, Fixed Reference Channel (FRC) H-Set 6
	Requirements impacted by DL chip rate

	9.2.4
	MIMO Performance
	Requirements impacted by DL chip rate

	9.2.4.1
	Requirement Fixed Reference Channel (FRC) H-Set 9/9A/9B/9C/9E
	Requirements impacted by DL chip rate

	9.2.4.2
	Requirement Fixed Reference Channel (FRC) H-Set 11/11A/11B/11C/11E
	Requirements impacted by DL chip rate

	9.2.4A
	MIMO only with single-stream restriction Performance
	Requirements impacted by DL chip rate

	9.2.4A.1
	Requirement QPSK, Fixed Reference Channel (FRC) H-Set 1/1A/1B/1C/1E
	Requirements impacted by DL chip rate

	9.2.4A.2
	Requirement 16QAM, Fixed Reference Channel (FRC) H-Set 1/1A/1B/1C/1E
	Requirements impacted by DL chip rate

	9.3
	Reporting of Channel Quality Indicator
	Requirements impacted by DL chip rate

	9.3.1
	Single Link Performance
	Requirements impacted by DL chip rate

	9.3.1.1
	AWGN propagation conditions
	Requirements impacted by DL chip rate

	9.3.1.1.1
	Minimum Requirement – UE HS-DSCH categories 1-20
	Requirements impacted by DL chip rate

	9.3.1.1.2
	Minimum Requirement – UE HS-DSCH categories 13,14,17,18, 19 and 20
	Requirements impacted by DL chip rate

	9.3.1.1.3
	Additional Requirements – UE HS-DSCH categories 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 35 and 36
	Requirements impacted by DL chip rate

	9.3.1.2
	Fading propagation conditions
	Requirements impacted by DL chip rate

	9.3.1.2.1
	Minimum Requirement – UE HS-DSCH categories 1-20
	Requirements impacted by DL chip rate

	9.3.1.2.2
	Minimum Requirement – UE HS-DSCH categories 13,14,17,18, 19 and 20
	Requirements impacted by DL chip rate

	9.3.1.2.3
	Additional Requirements – UE HS-DSCH categories 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 35 and 36
	Requirements impacted by DL chip rate

	9.3.1.3
	  Periodically varying radio conditions.
	Requirements impacted by DL chip rate

	9.3.1.3.1
	Minimum Requirement – UE HS-DSCH categories 1-20
	Requirements impacted by DL chip rate

	9.3.2
	Open Loop Diversity Performance
	Requirements impacted by DL chip rate

	9.3.2.1
	AWGN propagation conditions
	Requirements impacted by DL chip rate

	9.3.2.1.1
	Minimum Requirement – UE HS-DSCH categories 1-20
	Requirements impacted by DL chip rate

	9.3.2.1.2
	Additional Requirements – UE HS-DSCH categories 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 35 and 36
	Requirements impacted by DL chip rate

	9.3.2.2
	Fading propagation conditions
	Requirements impacted by DL chip rate

	9.3.2.2.1
	Minimum Requirement – UE HS-DSCH categories 1-20
	Requirements impacted by DL chip rate

	9.3.2.2.2
	Additional Requirements – UE HS-DSCH categories 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 35 and 36
	Requirements impacted by DL chip rate

	9.3.2.3
	  Periodically varying radio conditions.
	Requirements impacted by DL chip rate

	9.3.2.3.1
	Minimum Requirement – UE HS-DSCH categories 1-20
	Requirements impacted by DL chip rate

	9.3.3
	Closed Loop Diversity Performance
	Requirements impacted by DL chip rate

	9.3.3.1
	AWGN propagation conditions
	Requirements impacted by DL chip rate

	9.3.3.1.1
	Minimum Requirement – UE HS-DSCH categories 1-20
	Requirements impacted by DL chip rate

	9.3.3.2
	Fading propagation conditions
	Requirements impacted by DL chip rate

	9.3.3.2.1
	Minimum Requirement – UE HS-DSCH categories 1-20
	Requirements impacted by DL chip rate

	9.3.3.3
	  Periodically varying radio conditions.
	Requirements impacted by DL chip rate

	9.3.3.3.1
	Minimum Requirement – UE HS-DSCH categories 1-20
	Requirements impacted by DL chip rate

	9.3.4
	MIMO Performance
	Requirements impacted by DL chip rate

	9.3.4.1
	MIMO Single Stream Fading Conditions
	Requirements impacted by DL chip rate

	9.3.4.1.1
	Minimum Requirement - UE HS-DSCH categories 15-20
	Requirements impacted by DL chip rate

	9.3.4.1.2
	Additional Requirement – UE HS-DSCH categories 25-28, 30, 32 and 36
	Requirements impacted by DL chip rate

	9.3.4.2
	MIMO Dual Stream Fading Conditions
	Requirements impacted by DL chip rate

	9.3.4.2.1
	Minimum Requirement – UE HS-DSCH categories 15-20
	Requirements impacted by DL chip rate

	9.3.4.2.2
	Minimum Requirement – UE HS-DSCH categories 19-20
	Requirements impacted by DL chip rate

	9.3.4.2.3
	Additional Requirement – UE HS-DSCH categories 25-28, 30, 32 and 36
	Requirements impacted by DL chip rate

	9.3.4.2.4
	Additional Requirement – UE HS-DSCH categories 27, 28, 30, 32 and 36
	Requirements impacted by DL chip rate

	9.3.4.3
	MIMO Dual Stream Static Orthogonal Conditions
	Requirements impacted by DL chip rate

	9.3.4.3.1
	Minimum Requirement –UE HS-DSCH categories 15-20
	Requirements impacted by DL chip rate

	9.3.4.3.2
	Minimum Requirement –UE HS-DSCH categories 19-20
	Requirements impacted by DL chip rate

	9.3.4.3.3
	Additional Requirement – UE HS-DSCH categories 25-28, 30, 32 and 36
	Requirements impacted by DL chip rate

	9.3.4.3.4
	Additional Requirement – UE HS-DSCH categories 27, 28, 30, 32 and 36
	Requirements impacted by DL chip rate

	9.3.5
	MIMO only with single-stream restriction Performance
	Requirements impacted by DL chip rate

	9.3.5.1
	MIMO only with single-stream restriction Fading Conditions
	Requirements impacted by DL chip rate

	9.3.5.1.1
	Minimum Requirement
	Requirements impacted by DL chip rate

	9.4
	HS-SCCH Detection Performance
	Requirements impacted by DL chip rate

	9.4.1
	HS-SCCH Type 1 Single Link Performance
	Requirements impacted by DL chip rate

	9.4.2
	HS-SCCH Type 1 Open Loop Diversity Performance
	Requirements impacted by DL chip rate

	9.4.3
	HS-SCCH Type 3 Performance
	Requirements impacted by DL chip rate

	9.4.4
	HS-SCCH Type 3 Performance for MIMO only with single-stream restriction
	Requirements impacted by DL chip rate

	9.5
	HS-SCCH-less demodulation of HS-DSCH (Fixed Reference Channel)
	Requirements impacted by DL chip rate

	9.5.1
	Requirement QPSK, Fixed Reference Channel (FRC) H-Set 7
	Requirements impacted by DL chip rate

	9.6
	Requirements for HS-DSCH and HS-SCCH reception in CELL_FACH state
	Requirements impacted by DL chip rate

	9.6.1
	HS-DSCH demodulation requirements (Single Link)
	Requirements impacted by DL chip rate

	9.6.1.1
	Requirement QPSK, Fixed Reference Channel (FRC) H-Set 3
	Requirements impacted by DL chip rate

	9.6.2
	HS-SCCH Detection Performance
	Requirements impacted by DL chip rate

	9.6.2.1
	HS-SCCH Type 1 Single Link Performance
	Requirements impacted by DL chip rate

	10
	Performance requirement (E-DCH)
	Requirements impacted by DL chip rate

	10.1
	General
	Requirements impacted by DL chip rate

	10.2
	Detection of E-DCH HARQ ACK Indicator Channel (E-HICH)
	Requirements impacted by DL chip rate

	10.2.1
	Single link performance
	Requirements impacted by DL chip rate

	10.2.2
	Detection in Inter-Cell Handover conditions
	Requirements impacted by DL chip rate

	10.2.2.1
	Performance requirement for RLS not containing the Serving E-DCH cell
	Requirements impacted by DL chip rate

	10.2.2.2
	Performance requirement for RLS containing the serving E-DCH cell
	Requirements impacted by DL chip rate

	10.3
	Detection of E-DCH Relative Grant Channel (E-RGCH)
	Requirements impacted by DL chip rate

	10.3.1
	Single link performance
	Requirements impacted by DL chip rate

	10.3.2
	Detection in Inter-Cell Handover conditions
	Requirements impacted by DL chip rate

	10.3.2.1
	Performance requirement for Non-serving E-DCH RL
	Requirements impacted by DL chip rate

	10.4
	Demodulation of E-DCH Absolute Grant Channel (E-AGCH)
	Requirements impacted by DL chip rate

	10.4.1
	Single link performance
	Requirements impacted by DL chip rate

	11
	Performance requirement (MBMS)
	Assume no MBMS operation with new chip rates

	11.1
	Demodulation of MCCH
	Assume no MBMS operation with new chip rates

	11.2
	Demodulation of MTCH
	Assume no MBMS operation with new chip rates

	11.3
	Demodulation of MTCH and cell identification
	Assume no MBMS operation with new chip rates


Annex B: Preliminary analysis of impact to 25.133
	Section
	Clause
	Preliminary analysis

	4
	Idle Mode Tasks
	

	4.1
	Cell Selection
	No impact to spec assumed, but 3gpp should study chip rate detection performance

	4.2
	Cell Re-selection
	

	4.2.2.1
	Measurement and evaluation of cell selection criteria S of serving cell
	Impact to evaluation period from different signal energy

	4.2.2.2
	Measurements of intra-frequency cells
	Impact to evaluation period from different signal energy

	4.2.2.3
	Measurements of inter-frequency FDD cells
	Impact to evaluation period from different signal energy

	4.2.2.4
	Measurements of inter-frequency TDD cells
	Impact to evaluation period from different signal energy

	4.2.2.5
	Measurements of inter-RAT GSM cells
	No impact

	4.2.2.5.1
	Cell reselection based on cell ranking
	No impact

	4.2.2.5.2
	Cell reselection based on priority information
	No impact

	4.2.2.5a
	Measurements of inter-RAT E-UTRA cells
	No impact

	4.2.2.6
	Evaluation of cell re-selection criteria
	No impact

	4.2.2.7
	Maximum interruption in paging reception
	No impact

	4.2.2.8
	Number of cells in cell lists
	No impact

	4.2.2.9
	Additional requirements for measurement of inter-frequency and inter-RAT cells when MBMS reception is active
	Assume no MBMS operation with new chip rates

	4.2.2.10
	MTCH Interruption time
	Assume no MBMS operation with new chip rates

	4.2.2.11
	Reselection to CSG cells
	No impact

	4.2.2.11.1
	Reselection from a non CSG to an inter-frequency CSG cell
	No impact

	4.2.2.11.2
	Reselection from a non CSG to an inter-RAT E-UTRA CSG cell
	No impact

	4.3
	MBSFN cluster selection
	Assume no MBMS operation with new chip rates

	4.4
	MBSFN cluster reselection
	Assume no MBMS operation with new chip rates

	4.5
	Minimization of Drive Tests (MDT)
	No impact

	4.5.2
	Measurements
	No impact

	4.5.3
	Relative Time Stamp Accuracy
	No impact

	5
	UTRAN Connected mode mobility
	

	5.1
	FDD/FDD Soft Handover
	No impact

	5.2
	FDD/FDD Hard Handover
	No impact

	5.3
	FDD/TDD Handover
	No impact

	5.4
	FDD/GSM Handover
	No impact

	5.4a
	FDD to E-UTRAN FDD Handover
	No impact

	5.4b
	FDD to E-UTRAN TDD Handover
	No impact

	5.5
	Cell Re-selection in CELL_FACH
	No impact

	5.6
	Cell Re-selection in CELL_PCH
	No impact

	5.7
	Cell Re-selection in URA_PCH
	No impact

	5.8
	RACH reporting
	No impact

	5.9
	Inter-RAT cell change order from UTRAN in CELL_DCH and CELL_FACH
	No impact

	5.10
	Serving HS-DSCH cell change
	No impact

	5.11
	Enhanced Serving HS-DSCH cell change
	No impact

	5.12
	Interruption on Primary Uplink Frequency in DC-HSUPA
	No impact

	5.13
	System information acquisition for CSG cell
	No impact

	5.14
	System information acquisition for inter-RAT E-UTRA cell
	No impact

	6
	RRC Connection Control
	

	6.1
	RRC Re-establishment
	No impact

	6.2
	(void)
	No impact

	6.3
	Random Access
	No impact

	6.3.1
	Introduction
	No impact

	6.3.2
	Requirements
	No impact

	6.3.2.1
	Correct behaviour when receiving an ACK
	No impact

	6.3.2.2
	Correct behaviour when receiving an NACK
	No impact

	6.3.2.3
	Correct behaviour at Time-out
	No impact

	6.3.2.4
	Correct behaviour when reaching maximum transmit power
	No impact

	6.4
	Transport format combination selection in UE
	No impact

	6.5
	Maximum allowed UL TX Power
	No impact

	7
	Timing and Signalling characteristics
	No impact

	7.1
	UE Transmit Timing
	No impact

	7.2
	UE Receive - Transmit Time Difference
	No impact

	7.3
	UE timer accuracy
	No impact

	7.4
	PRACH Burst timing accuracy
	No impact

	8
	UE Measurements Procedures
	

	8.1
	General Measurement Requirements in CELL_DCH State
	No impact

	8.1.2.1
	UE Measurement Capability
	No impact

	8.1.2.2
	FDD intra frequency measurements
	Impact due to cell search with different chip rates

	8.1.2.2.1
	Identification of a new cell
	Impact due to cell search with different chip rates

	8.1.2.2.1.1
	Identification of a new cell using IPDL gaps
	Impact due to cell search with different chip rates

	8.1.2.2.2
	UE CPICH measurement capability
	Impact to measurement period from different signal energy

	8.1.2.2.2.1
	Capabilities for measurements during IPDL gaps
	Impact to measurement period from different signal energy

	8.1.2.2.3
	Periodic Reporting
	No impact

	8.1.2.2.4
	Event-triggered Periodic Reporting
	No impact

	8.1.2.2.5
	Event Triggered Reporting
	No impact

	8.1.2.3
	FDD inter frequency measurements
	Impact due to cell search with different chip rates

	8.1.2.3.1
	Identification of a new cell
	Impact due to cell search with different chip rates

	8.1.2.3.2
	UE CPICH measurement capability
	Impact to measurement period from different signal energy

	8.1.2.3.3
	Periodic Reporting
	No impact

	8.1.2.3.4
	Event Triggered Reporting
	No impact

	8.1.2.4
	TDD measurements
	No impact

	8.1.2.4.1
	Identification of a new cell
	No impact

	8.1.2.4.1.1
	3,84 Mcps TDD Option
	No impact

	8.1.2.4.1.2
	1.28 Mcps TDD Option
	No impact

	8.1.2.4.2
	P-CCPCH RSCP measurement period
	No impact

	8.1.2.4.3
	Periodic Reporting
	No impact

	8.1.2.4.4
	Event Triggered Reporting
	No impact

	8.1.2.5
	GSM measurements
	No impact

	8.1.2.6
	E-UTRAN measurements
	No impact

	8.2
	Measurements in CELL_DCH State with special requirements
	No impact

	8.3
	Capabilities for Support of Event Triggering and Reporting Criteria in CELL_DCH state
	No impact

	8.4
	Measurements in CELL_FACH State when HS-DSCH discontinuous reception is not ongoing
	

	8.4.2.1
	UE Measurement Capability when HS-DSCH discontinuous reception is not ongoing
	

	8.4.2.2
	FDD intra frequency measurements when HS-DSCH discontinuous reception is not ongoing
	Impact due to cell search with different chip rates

	8.4.2.2.1
	Identification of a new cell
	Impact due to cell search with different chip rates

	8.4.2.2.1.1
	Identification of a new cell using IPDL gaps
	Impact due to cell search with different chip rates

	8.4.2.2.2
	UE CPICH measurement capability
	Impact to measurement period from different signal energy

	8.4.2.2.2.1
	Capabilities for measurements during IPDL gaps.
	Impact to measurement period from different signal energy

	8.4.2.2.3
	RACH reporting
	No impact

	8.4.2.3
	FDD inter frequency measurements when HS-DSCH discontinuous reception is not ongoing
	

	8.4.2.3.1
	Identification of a new cell
	Impact due to cell search with different chip rates

	8.4.2.3.2
	UE CPICH measurement capability
	Impact to measurement period from different signal energy

	8.4.2.4
	TDD measurements when HS-DSCH discontinuous reception is not ongoing
	

	8.4.2.4.1
	Identification of a new cell
	No impact

	8.4.2.4.1.2
	1.28 Mcps TDD Option
	No impact

	8.4.2.4.2
	P-CCPCH RSCP measurement period
	No impact

	8.4.2.5
	GSM measurements when HS-DSCH discontinuous reception is not ongoing
	No impact

	8.4.2.6
	E-UTRAN measurements when HS-DSCH discontinuous reception is not ongoing
	No impact

	8.4.2.6.1
	Identification of a new cell
	No impact

	8.4.2.6.2
	UE RSRP and RSRQ measurement capability
	No impact

	8.4a
	Measurements in CELL_FACH State when HS-DSCH discontinuous reception is ongoing
	

	8.4a.2.1
	UE Measurement Capability
	No impact

	8.4a.2.2
	FDD intra frequency measurements when HS-DSCH discontinuous reception is ongoing
	

	8.4a.2.2.1
	Identification of a new cell
	Impact due to cell search with different chip rates

	8.4a.2.2.2
	UE CPICH measurement capability
	Impact due to cell search with different chip rates

	8.4a.2.2.3
	RACH reporting
	No impact

	8.4a.2.3
	FDD inter frequency measurements
	

	8.4a.2.3.1
	Identification of a new cell
	Impact due to cell search with different chip rates

	8.4a.2.3.2
	UE CPICH measurement capability
	Impact to measurement period from different signal energy

	8.4a.2.4
	TDD measurements when HS-DSCH discontinuous reception is ongoing
	

	8.4a.2.4.1
	Identification of a new cell
	No impact

	8.4a.2.4.1.2
	1.28 Mcps TDD Option
	No impact

	8.4a.2.4.2
	P-CCPCH RSCP measurement period
	No impact

	8.4a.2.5
	GSM measurements when HS-DSCH discontinuous reception is ongoing
	No impact

	8.4a.2.6
	E-UTRA measurements when HS-DSCH discontinuous reception is ongoing
	No impact

	8.5
	Capabilities for Support of Event Triggering and Reporting Criteria in CELL_FACH state
	No impact

	9
	Measurements Performance Requirements
	

	9.1
	Measurement Performance for UE
	Impact to measurement period from different signal energy

	9.1.1
	CPICH RSCP
	Impact to measurement period from different signal energy

	9.1.1.1
	Intra frequency measurements accuracy
	Impact to measurement period from different signal energy

	9.1.1.1.1
	Absolute accuracy requirement
	Impact to measurement period from different signal energy

	9.1.1.1.2
	Relative accuracy requirement
	Impact to measurement period from different signal energy

	9.1.1.2
	Inter frequency measurement accuracy
	Impact to measurement period from different signal energy

	9.1.1.2.1
	Relative accuracy requirement
	Impact to measurement period from different signal energy

	9.1.1.3
	CPICH RSCP measurement report mapping
	No impact

	9.1.2
	CPICH Ec/Io
	Impact to measurement period from different signal energy

	9.1.2.1
	Intra frequency measurements accuracy
	Impact to measurement period from different signal energy

	9.1.2.1.1
	Absolute accuracy requirement
	Impact to measurement period from different signal energy

	9.1.2.1.2
	Relative accuracy requirement
	Impact to measurement period from different signal energy

	9.1.2.2
	Inter frequency measurement accuracy
	Impact to measurement period from different signal energy

	9.1.2.2.1
	Absolute accuracy requirement
	Impact to measurement period from different signal energy

	9.1.2.2.2
	Relative accuracy requirement
	Impact to measurement period from different signal energy

	9.1.2.3
	CPICH Ec/Io measurement report mapping
	No impact

	9.1.3
	UTRA Carrier RSSI
	Impact to measurement period from different signal energy

	9.1.3.1
	Absolute accuracy requirement
	Impact to measurement period from different signal energy

	9.1.3.2
	Relative accuracy requirement
	Impact to measurement period from different signal energy

	9.1.3.3
	UTRA Carrier RSSI measurement report mapping
	No impact

	9.1.4
	GSM carrier RSSI
	No impact

	9.1.4a
	E-UTRAN RSRP
	No impact

	9.1.4b
	E-UTRAN RSRQ
	No impact

	9.1.5
	Transport channel BLER
	No impact

	9.1.5.1
	BLER measurement requirement
	No impact

	9.1.5.2
	Transport channel BLER measurement report mapping
	No impact

	9.1.6
	UE transmitted power
	No impact

	9.1.6.1
	Accuracy requirement
	No impact

	9.1.6.2
	UE transmitted power measurement report mapping
	No impact

	9.1.7
	SFN-CFN observed time difference
	Impact to measurement period from different signal energy

	9.1.7.1
	Intra frequency measurement requirement
	Impact to measurement period from different signal energy

	9.1.7.2
	Inter frequency measurement requirement
	Impact to measurement period from different signal energy

	9.1.7.3
	SFN-CFN observed time difference measurement report mapping
	No impact

	9.1.8
	SFN-SFN observed time difference
	Impact to measurement period from different signal energy

	9.1.8.1
	SFN-SFN observed time difference type 1
	Impact to measurement period from different signal energy

	9.1.8.1.1
	Measurement requirement
	Impact to measurement period from different signal energy

	9.1.8.1.2
	SFN-SFN observed time difference type 1 measurement report mapping
	No impact

	9.1.8.2
	SFN-SFN observed time difference type 2
	

	9.1.8.2.1
	Intra frequency measurement requirement accuracy without IPDL period active
	Impact to measurement period from different signal energy

	9.1.8.2.2
	Intra frequency measurement requirement accuracy with IPDL period active
	Impact to measurement period from different signal energy

	9.1.8.2.3
	Inter frequency measurement requirement accuracy
	Impact to measurement period from different signal energy

	9.1.8.2.4
	SFN-SFN observed time difference type 2 measurement report mapping
	No impact

	9.1.9
	UE Rx-Tx time difference
	Impact to measurement period from different signal energy

	9.1.9.1
	UE Rx-Tx time difference type 1
	Impact to measurement period from different signal energy

	9.1.9.1.1
	Measurement requirement
	Impact to measurement period from different signal energy

	9.1.9.1.2
	UE Rx-Tx time difference type 1 measurement report mapping
	No impact

	9.1.9.2
	UE Rx-Tx time difference type 2
	Impact to measurement period from different signal energy

	9.1.9.2.1
	Measurement requirement
	Impact to measurement period from different signal energy

	9.1.9.2.2
	UE Rx-Tx time difference type 2 measurement report mapping
	Impact to measurement period from different signal energy

	9.1.10
	(void)
	

	9.1.11
	P-CCPCH RSCP
	No impact

	9.1.11.1
	Absolute accuracy requirements
	No impact

	9.1.11.1.1
	3,84 Mcps TDD Option
	No impact

	9.1.11.1.2
	1.28 Mcps TDD Option
	No impact

	9.1.11.2
	P-CCPCH RSCP measurement report mapping
	No impact

	9.1.12
	UE GPS Timing of Cell Frames for UE positioning
	No impact

	9.1.12.1
	UE GPS timing of Cell Frames for UE positioning measurement report mapping
	No impact

	9.1.13
	UE transmission power headroom
	No impact

	9.1.13.1
	Delay requirement
	No impact

	9.1.13.2
	Measurement period requirement
	No impact

	9.1.13.3
	UE transmission power headroom measurement report mapping
	No impact

	9.1.13.4
	UE transmission power headroom measurement report accuracy
	No impact


