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1 Introduction

In this paper we analyze the legacy RF core requirements for both BS and UE transmitter and receiver and we provide an overview of the potential impact of S-UMTS on the specification as requested by RAN 1 in their LS [1]. 
2 RF requirements

As mentioned in paper [2] RAN 1 has not finalized the conceptual work of  S-UMTS. One candidate solution mentioned in the LS is based on the assumption that the nominal legacy UMTS bandwidth is scaled by a factor N while the TTI is dilated by the same factor N. The discussion in this paper follows also the preferred option mentioned in [2] for nominal bandwidth.

RAN 1 will discuss also in the future assumptions on the power spectral density which can be considered. Some aspects raised in this document depends on the agreements in RAN 1. In the paper we mention the potential impact on the specification.  At the end a short summary of the impact is also proposed.
2.1 BS core requirements 

2.2 BS General 
Frequency bands and channel arrangement
14
5.1
General
14
5.2
Frequency bands
14
5.3
Tx-Rx frequency separation
16
5.4
Channel arrangement
16
5.4.1
Channel spacing
16
5.4.2
Channel raster
17
5.4.3
Channel number
17
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 S-UMTS. 
Note that to accommodate S-UMTS, the channel raster for S-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.

2.3 BS TX

6
Transmitter characteristics
18
6.1
General
18
6.2
Base station output power
19
6.2.1
Base station maximum output power
19
6.2.1.1
Minimum requirement

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 reduction in the total transmit power if this is considered as the way forward in RAN 1. Additionally, depending on the solution which is chosen in order to limit the emission limits some clarifications may be needed. 

6.3
Frequency error
20
6.3.1
Minimum requirement
20
No impact
6.4
Output power dynamics
20
6.4.1
Inner loop power control in the downlink
20
6.4.1.1
Power control steps
20
6.4.1.1.1
Minimum requirement
20
No impact.
6.4.2
Power control dynamic range
21
6.4.2.1
Minimum requirements
21
The dynamic range is currently defined as BS max power -3dB down to max BS power -28dB.  This is a relative requirements and it seems that this is not affected by S-UMTS.
6.4.3
Total power dynamic range
21
6.4.3.1
Minimum requirement
21
The maximum power achieved by the BS may be reduced compared to the legacy case. Whether the minimum power of the BS can be changed accordingly may need to be studied, in order to verify whether the same dynamic range would be applicable for S-UMTS.  

6.4.4
Primary CPICH power
21
6.4.4.1
Minimum requirement
21
6.4.4A
Secondary CPICH power
21
6.4.4A.1 Minimum Requirement
21
No changes foreseen.

6.4.5
IPDL time mask
22
6.4.5.1
Minimum Requirement
22
The absolute limit of the off power can be maintained as in the legacy case. It may need to be discussed whether this off power needs be reduced according to smaller S-UMTS bandwidth.
6.4.6
Home base station output power for adjacent channel protection
22
6.4.6.1
Minimum requirement
23
NA
6.6
Output RF spectrum emissions
23
This part of the specification is the most affected by the introduction of S-UMTS depending on the solution chosen.

6.6.1
Occupied bandwidth
23
6.6.1.1
Minimum requirement
23
The occupied bandwidth will depend on the decisions for S-UMTS. It general it can be foreseen that the occupied bandwidth will be changed and new possible bandwidth will be introduced pending the feasibility study. In [1] we proposed to consider the following cases: 5MHz/N –x  where x = {0, 0.1, 0.2, 0.3, 0.4} at least, for N=2 and x={0, 0.05, 0.1, 0.15, 0.2, 0.25} at least, for N=4. Other cases are of course not precluded and may need to be analyzed during the study item phase. 
6.6.2
Out of band emission
23
6.6.2.1
Spectrum emission mask
23
SEM will need modification depending on the decisions in RAN 4 and on the feasibility study.

The range of applicability of the SEM depends on the nominal bandwidth. Our proposal is to consider different nominal bandwidth as mentioned above, hence for each new nominal bandwidth a new SEM will be defined. The actual levels of the SEM will depend on coexistence studies and in general feasibility study in RAN 4.
Note that the regulatory aspect of changing spectrum emission mask need to be carefully considered and if not allowed, the feasibility of S-UMTS nominal bandwidths given existing requirements should be considered.
6.6.2.2
Adjacent Channel Leakage power Ratio (ACLR)
27
6.6.2.2.1
Minimum requirement
28
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 S-UMTS to other carriers, other RATs or other operators. It is important that RAN 4 discusses ACLR and emission limits as soon as possible as this may have impact on physical layer design.
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 S-UMTS there may be the need to specify ACLR for S-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 S-UMTS system, to capture cases when the victim system is S-UMTS.
6.6.2.2.2
Cumulative ACLR requirement in non-contiguous spectrum
28
This is applicable to non contiguous CA only. This requirement may need to be revisited if in the future non contiguous carrier aggregation cases where one of the component carrier is a S-UMTS carrier will correspond to a useful use case.
6.6.3
Spurious emissions
29
6.6.3.1
Mandatory Requirements
29
6.6.3.1.1
Spurious emissions (Category A)
29
6.6.3.1.2
Spurious emissions (Category B)
30
The spurious emissions are due to transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products. The requirements are applicable for frequencies which are more than 12.5MHz below the first carrier frequency used or more than 12.5MHz above the last carrier frequency used. Some studies may be needed in order to understand whether the level of spurious emissions already defined can be fulfilled for all the new nominal bandwidths.

6.6.3.2
Protection of the BS receiver of own or different BS
31
6.6.3.2.1
Minimum Requirement
32
The impact may not be large as the same tx-rx distance will be maintained for standalone case and it mainly depends on the RX to TX isolation.

6.6.3.3
Co-existence with other systems in the same geographical area
33
6.6.3.3.1
Minimum Requirements
34
6.6.3.4
Co-existence with co-located and co-sited base stations
37
6.6.3.4.1
Minimum Requirements
38
6.6.3.5
Co-existence with PHS
41
6.6.3.5.1
Minimum Requirement
41
6.6.3.6
Co-existence with services in adjacent frequency bands
41
6.6.3.6.1
Minimum requirement
41
6.6.3.7
Void
42
6.6.3.7.1
Void
42
6.6.3.7.2
Void
42
6.6.3.8
Protection of Public Safety Operations
42
6.6.3.8.1
Minimum Requirement
42
6.6.3.9
Co-existence with Home BS operating in other bands
42
6.6.3.9.1
Minimum Requirements
43
All these coexistence requirements may need to be verified for the different nominal bandwidth.
6.7
Transmit intermodulation
44
6.7.1
Minimum requirement
44
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 S-UMTS poses several questions

· What should be the offset of the interferer? The legacy offset or a new offset which depends on the nominal bandwidth? Of course this depends also on the decisions on the nominal bandwidth for S-UMTS.

· Which kind of modulated interferer should be considered? Only UMTS or only S-UMTS or both? 

· Do we need to introduce also new intermodulation requirements for legacy UMTS when the interferer is S-UMTS modulated? What about for other RATs?
All these points need to be discussed in RAN 4. The  transmit intermodulation requirements may be affected by the introduction of S-UMTS.

6.8
Transmit modulation
44
6.8.1
Transmit pulse shape filter
45
It should be discussed further whether the same roll off factor or a different roll off factor should be considered depending on the nominal bandwidth. It is not guaranteed that 0.22 is the optimal roll off factor for all nominal bandwidth.
6.8.2
Error Vector Magnitude
45
6.8.2.1
Minimum requirement
45
6.8.3
Peak code Domain error
45
6.8.3.1
Minimum requirement
45
6.8.4
Time alignment error
45
6.8.4.1
Minimum Requirements
46
6.8.5
 Relative Code Domain Error for 64QAM modulation
46
6.8.5.1
Minimum requirement
46
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 S-UMTS and one legacy UMTS) filtering stages may change which may lead to different timing error between WCDMA signals (e.g. between S-UMTS and legacy UMTS). 
2.4 BS RX

The S-UMTS can be deployed either as stand-slone or in carrier aggregation with UMTS carriers. Due to the new bandwidth for S-UMTS, quite a few of receive requirements are affected. In case of carrier aggregation when S-UMTS is deployed together with legacy UMTS, the study item considers a single uplink carrier anchored to the 5MHz downlink carrier. However the presence of dual downlink carrier (one S-UMTS and one or more UMTS) may have some impacts on the BS rx. In case of standalone S-UMTS deployment the uplink follows as well the S-UMTS carrier scaling. 

7
Receiver characteristics
46
7.1
General
46
7.2
Reference sensitivity level
47
7.2.1
Minimum requirement
47
7.2.2
Maximum Frequency Deviation for Receiver Performance
47
REFSENS is specified so far supporing that modulated signal is occupying 5MHz case.

In case of carrier aggregation, it can be discussed further whether the donwlink S-UMTS carrier may have impact on the REFSENS because of the possible reduced tx-rx distance.  

For standalone case the uplink carrier is a S-UMTS carrier, hence there is the need to study the corresponding REFSENS value associated to this case.

7.3
Dynamic range
47
7.3.1
Minimum requirement
47
The Dynamic range of the receiver should be redefined for S-UMTS carrier, the value of interference may need to be changed (depending on RAN 1 discussions and agreements on the S-UMTS waveform).  
7.4
Adjacent Channel Selectivity (ACS)
47
7.4.1
Minimum requirement
48
7.4.2
Minimum requirement - Co-location with UTRA-TDD
48
ACS is a measure of the BS selectivity. The ACS is defined for an interferer which is W-CDMA modulated. When introducing S-UMTS there may be others scenarios of interests

1. The victim S-UMTS is adjacent to the aggressor UMTS 

2. The visctim S-UMTS is adjacent to aggressor S-UMTS

3. The victim UMTS is adjacent to the aggressor S-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.
7.5
Blocking characteristics
48
7.5.1
Minimum requirement
48
7.5.2
Minimum Requirement - Co-location with GSM, DCS, PCS, CDMA, UTRA and/or E-UTRA, UTRA TDD and/or E-UTRA TDD
55
7.5.3
Void
59
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 WDCMA signal for in-band blocking or a CW signal for out-of-band blocking.

Again the blocking requirements are defined for a WCDMA or a CW signal. The introduction of S-UMTS clearly introduces the need for defining a new type of interferer (whose characteristics will depend on the decisions on nominal bandwidth, emission limits and so on).  So for S-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) with S-UMTS carriers and with 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 S-UMTS will be introduced the blocking characteristics of the legacy W-CDMA in presence of a new S-UMTS carrier.
7.6
Intermodulation characteristics
59
7.6.1
Minimum requirement
59
Intermodulation characteristics should be also analyzed by considering the new S-UMTS carrier and new different type of interferers and offsets. As before the new interferer types and offsets may be applicable also to legacy W-CDMA (with interferers which would be S-UMTS ). 

7.7
Spurious emissions
61
7.7.1
Minimum requirement
61
It should be verified whether S-UMTS BS can satisfy these already existing requirements. 
2.5 UE core requirements

The use of S-UMTS may require some changes in the UE design, as example filter design may need to be changed depending on the nominal bandwidth used  in uplink. 
In the downlink as well filters design will need to be changed in order to make sure that the blocking characteristics and selectivity of the UE is sufficient.
This needs to be studied by taking into account the UE complexity.

2.5.1 UE TX 

6
Transmitter characteristics
25
6.1
General
25
6.2
Transmit power
25
6.2.1
UE maximum output power
25
6.2.1A
UE maximum output power for OLTD
27
6.2.1B
UE maximum output power for UL CLTD
27
6.2.1C
UE maximum output power for UL MIMO
28
6.2.2
UE maximum output, power with HS-DPCCH and E-DCH
29
6.2.2A
UE maximum output, power for DC-HSUPA
30
6.2.2B
UE maximum output power with HS-DPCCH and E-DCH for OLTD
30
6.2.2C
UE maximum output power with HS-DPCCH and E-DCH for UL CLTD
30
6.2.2D
UE maximum output power with HS-DPCCH and E-DCH for UL MIMO
31
Transmit power may be affected by the introduction of S-UMTS, this is pending the decisions in RAN 1/RAN 4.

Also the CM characteristics may change depending on the decisions in RAN 1. The ranges of CM will need to be revisited, the reference waveform as well. 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. 

6.2.3
UE Relative code domain power accuracy
32
6.2.3A
UE Relative code domain power accuracy for DC-HSUPA
32
6.2.3B
UE Relative code domain power accuracy for OLTD
33
6.2.3C
UE Relative code domain power accuracy for UL CLTD
33
6.2.3D
UE Relative code domain power accuracy for UL MIMO
33
For stand-alone test cases, nomajor changes to requirement is foreseen but for carrier aggregation cases where we have a UMTS and S-UMTS carriers, depending on the output power definition of S-UMTS, the DC-HSUPA requirements would require modification.
6.3
Frequency Error
33
6.3A
Frequency Error for DC-HSUPA
33
6.3B
Frequency error for OLTD
33
6.3C
Frequency error for UL CLTD
34
6.3D
Frequency error for UL MIMO
34
For frequency error, the observed period may change pending the solution which RAN 1 will select. Same requirement should apply for S-UMTS.
6.4
Output power dynamics
34
6.4.1
Open loop power control
34
6.4.1.1
Minimum requirement
34
6.4.1.1A
Additional requirement for DC-HSUPA
34
The time period may change depending on the RAN 1 agreements, the actual tolerance level is not affected.

6.4.2
Inner loop power control in the uplink
34
6.4.2.1
Power control steps
34
6.4.2.1.1
Minimum requirement
34
6.4.2.1.1A
Additional requirement for DC-HSUPA
35
6.4.2.1.1B
Additional requirement for OLTD
36
6.4.2.1.1C
Additional requirement for UL CLTD
36
6.4.2.1.1D
Additional requirement for UL MIMO
36
The time period may change depending on the RAN 1 agreements.

6.4.3
Minimum output power
36
6.4.3.1
Minimum requirement
36
6.4.3.1A
Additional requirement for DC-HSUPA
36
6.4.3.1B
Additional requirement for OLTD
36
6.4.3.1C
Additional requirement for UL CLTD
36
6.4.3.1D
Additional requirement for UL MIMO
36
The actual requirement is defined based on the assumption that the power is integrated over 5MHz bandwidth. It may be discussed further whether this value needs to change by considering the different possible nominal bandwidths, or whether the minimum power should be considered the same independently from the bandwidth. It may be possible that the same minimum power level could be considered. Note also that depending on the agreements in RAN 1 the timing over which the power is computed may change. 

6.4.4
Out-of-synchronization handling of output power
36
6.4.4.1
Minimum requirement
37
6.4.4.1A
Additional requirement for OLTD
37
6.4.4.1B
Additional requirement for UL CLTD
37
6.4.4.1C
Additional requirement for UL MIMO
37
6.4.4.2
Test case
37
All timing periods should be reevaluated.

6.4A
Output pattern dynamics
39
6.4A.1
Out-of-quality handling of TPI applicability
39
6.4A.1.1
Minimum requirement
39
6.4A.1.2
Test case
40
NA

6.5
Transmit ON/OFF power
42
6.5.1
Transmit OFF power
42
6.5.1.1
Minimum requirement
42
6.5.1.1A
Additional requirement for DC-HSUPA
42
6.5.1.1B
Additional requirement for OLTD
42
6.5.1.1C
Additional requirement for UL CLTD
42
6.5.1.1D
Additional requirement for UL MIMO
42
The transmit OFF power is defined as the RRC filtered mean power in a duration of at least one timeslot excluding any transient periods. The requirement for the transmit OFF power shall be less than -56 dBm. 
This will depend on the RRC definition for S-UMTS, on the roll off factor on the nominal bandwidth and on the agreements on the waveform in RAN 1 (different filters create different impulse response which may affect the requirement). 
Additionally it can be discussed further if the absolute power level should be the same as for legacy.
6.5.2
Transmit ON/OFF Time mask
42
6.5.2.1
Minimum requirement
43
6.5.2.1A
Additional requirement for OLTD
46
6.5.2.1B
Additional requirement for UL CLTD
46
6.5.2.1C
Additional requirement for UL MIMO
46
This requirement will depend on the agreements in RAN 1 on timing issues. It may be required to increase the transient periods. Additionally the same discussion as per point above is applicable here (different filters create different impulse response which may affect the requirement).
6.5.3
Change of TFC
46
6.5.3.1
Minimum requirement
46
6.5.3.1A
Additional requirement for OLTD
48
6.5.3.1B
Additional requirement for UL CLTD
48
Again transients may need to be revisited. The actual requirements may be the same.
6.5.4
Power setting in uplink compressed mode
48
6.5.4.1
Minimum requirement
48
6.5.4.1A
Additional requirement for OLTD
50
6.5.4.1B  Additional requirement for UL CLTD
50
Again transients may need to be revisited. The actual requirements may be the same.

6.5.5
HS-DPCCH
50
6.5.5.1
Minimum requirement
50
6.5.5.1A
Additional requirement for OLTD
51
6.5.5.1B
Additional requirement for UL CLTD
51
6.5.5.1C
Additional requirement for UL MIMO
52
The transmission of Ack/Nack or CQI over the HS-DPCCH may cause the transmission power in the uplink to vary. The ratio of the amplitude between the DPCCH and the Ack/Nack and CQI respectively is signalled by higher layers. This requirement define the transmitter power step tolerances.

Durantions and transients may need to be revisited. This requirement needs more discussion when RAN 1 has finalized the definition of the physical layer.
6.6
Output RF spectrum emissions
52
6.6.1
Occupied bandwidth
52
6.6.1A
Occupied bandwidth for DC-HSUPA
52
6.6.1B
Occupied bandwidth for OLTD
52
6.6.1C
Occupied bandwidth for UL CLTD
53
6.6.1D
Occupied bandwidth for UL MIMO
53
The occupied bandwidth will change according to the decisions RAN 4 will take on possible nominal bandwidths. This will depend also on discussions in RAN 1 about chip rate.
6.6.2
Out of band emission
53
6.6.2.1
Spectrum emission mask
53
6.6.2.1.1
Minimum requirement
53
6.6.2.1A
Additional Spectrum emission mask for DC-HSUPA
55
6.6.2.1A.1
Minimum requirement
55
6.6.2.1A.2
Additional requirement for band II, IV, V, X, XXV and XXVI
55
6.6.2.1B
Additional requirement for OLTD
56
6.6.2.1C
Additional requirement for UL CLTD
56
6.6.2.1D
Additional requirement for UL MIMO
56
SEM will need to be redesigned by taking into account that for S-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) if allowed from regulatory point of view. 
The SEM is a regulatory requirements and the emission levels of S-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 S-UMTS waveform, and the limits which are necessary in order to avoid too high degradation of the performance of adjacent systems.
6.6.2.2
Adjacent Channel Leakage power Ratio (ACLR)
56
6.6.2.2.1
Minimum requirement
56
6.6.2.2.1A
Additional requirement for DC-HSUPA
56
6.6.2.2.1B
Additional requirement for OLTD
57
6.6.2.2.1C
Additional requirement for UL CLTD
57
6.6.2.2.1D
Additional requirement for UL MIMO
57
The ACLR is a direct measure of the interference which is leaking in adjacent spectrum. The same discussion as for BS ACLR tx core requirements is applicable for UE ACLR.
6.6.3
Spurious emissions
57
6.6.3.1
Minimum requirement
57
6.6.3.1.1
Additional requirement with a guard band
62
6.6.3.1A
Additional requirement for DC-HSUPA
62
6.6.3.1A.1
Additional requirement with a guard band for DC-HSUPA
66
6.6.3.1B
Additional requirement for OLTD
66
6.6.3.1C
Additional requirement for UL CLTD
66
6.6.3.1D
Additional requirement for UL MIMO
66
As for BS some studies may be needed in order to understand whether the level of spurious emissions already defined can be fulfilled for all the new nominal bandwidths
Additionally it should be noted that new values may need to be defined in order to protect other S-UMTS systems (e.g. changing on the integration bandwidth and discussion/analsyis of the value needed to protect other S-UMTS); Note also that protection of S-UMTS from legacy system may be required. This may impact as well LTE specifications.
6.7
Transmit intermodulation
66
6.7.1
Minimum requirement
66
6.7.1A
Additional requirement for DC-HSUPA
67
6.7.1B
Additional requirement for OLTD
67
6.7.1C
Additional requirement for UL CLTD
67
6.7.1D
Additional requirement for UL MIMO
67
As the the BS tx requirements, the transmit intermodulation is the capability of the tx 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 WCDMA modulated signal.

As for the BS the introduction of S-UMTS poses several questions

· What should be the offset of the interferer? The legacy offset or a new offset which depends on the nominal bandwidth? Of course this depends also on the decisions on the nominal bandwidth for S-UMTS.

· Which kind of modulated interferer should be considered? Only WCDMA or only S-UMTS or both? 

· Do we need to introduce also new intermodulation requirements for legacy WCDMA when the interferer is S-UMTS modulated? What about for other RATs?
All these points need to be discussed in RAN 4. The  transmit intermodulation requirements may be affected by the introduction of S-UMTS.
6.8
Transmit modulation
67
6.8.1
Transmit pulse shape filter
68
6.8.1A
Additional requirement for OLTD
68
6.8.1B
Additional requirement for UL CLTD
68
6.8.1C
Additional requirement for UL MIMO
68
This requirement will depend on the decision in RAN 1 about roll off factor and Tc.

6.8.2
Error Vector Magnitude
68
6.8.2.1
Minimum requirement
69
6.8.2.1A
Additional requirement for DC-HSUPA
69
6.8.2.1B
Additional requirement for OLTD
70
6.8.2.1C
Additional requirement for UL CLTD
70
6.8.2.1D
Additional requirement for UL MIMO
70
This requirement will depend on the RRC filter and roll off factor defined above. This requirement needs analysis and verification, in particular it may be necessary to understand how S-UMTS in general and reduced bandwidth does affect the requirements. The measurement period may need to be changed considering the decisions in RAN 1 on time dilation.
Also the reference waveform will need to appropriately reflects the S-UMTS new waveform. 

6.8.3
Peak code domain error
71
6.8.3.1
Minimum requirement
71
6.8.3.1A
Additional requirement for OLTD
71
6.8.3.1B
Additional requirement for UL CLTD
71
See EVM discussion. 
6.8.3a
Relative code domain error
71
6.8.3a.1
Relative Code Domain Error
71
6.8.3a.1.1
Minimum requirement
72
6.8.3a.1.1a
Additional requirement for DC-HSUPA
73
6.8.3a.1.1b
Additional requirement for OLTD
73
6.8.3a.1.1c
Additional requirement for UL CLTD
73
6.8.3a.1.1d
Additional requirement for UL MIMO
73
See EVM discussion
6.8.3b
In-band emission for DC-HSUPA
73
6.8.3b.1
Minimum requirement for DC-HSUPA
73
NA
6.8.4
Phase discontinuity for uplink DPCH
74
6.8.4.1
Minimum requirement
74
6.8.4.1A
Additional requirement for OLTD
74
6.8.4.1B
Additional requirement for UL CLTD
74
6.8.5
Phase discontinuity for HS-DPCCH
74
6.8.5.1
Minimum requirement
75
6.8.5.1A
Additional requirement for OLTD
75
6.8.5.1B
Additional requirement for UL CLTD
75
In general phase discontinuity depends on the phase value obtained for the EVM optimization, the phase discontinuity depends on the changes in UL transport format and on the characteristics of the PA. 
Some investigations may be required, but it is posisble that this requirement is not affected.
6.8.6
Phase discontinuity for E-DCH
75
6.8.6.1
Minimum requirement
76
6.8.6.1A
Additional requirement for OLTD
76
6.8.6.1B
Additional requirement for UL CLTD
77
Some investigations may be required, but it is posisble that this requirement is not affected.

6.8.7
Time alignment error for DC-HSUPA
77
6.8.7.1
Minimum requirement
77
6.8.7A
Time alignment error for OLTD
77
6.8.7A.1
Minimum requirement
77
6.8.7B
Time alignment error for UL CLTD
77
6.8.7B.1
Minimum requirement
77
6.8.7C
Time alignment error for UL MIMO
77
6.8.7C.1
Minimum requirement
77
NA for S-UMTS, unless S-UMTS will work together with UL MIMO or UL C/OLTD. This will depend on RAN1 discussions.
2.5.2 UE RX

While in the uplink the S-UMTS UE will transmit a single S-UMTS carrier only in case of standalone S-UMTS scenario, in downlink the UE will be required to receive the signal according to different possible configurations as mentioned in [1]. In particular the UE can receive a single S-UMTS carrier in a standalone manner or an S-UMTS carrier as a component carrier of a carrier aggregation configuration.

Depending on the scenario, new RF requirements may be needed. 

7
Receiver characteristics
77
7.1
General
77
7.2
Diversity characteristics
79
7.3
Reference sensitivity level
79
7.3.1
Minimum requirement
79
7.3.2
Additional requirement for DC-HSDPA
81
7.3.3
Additional requirement for DB-DC-HSDPA
82
7.3.4
Additional requirement for single band 4C-HSDPA
82
7.3.5
Additional requirement for dual band 4C-HSDPA
83
7.3.6
Additional requirement for single band 8C-HSDPA
84
7.3.7
Additional requirement for single band NC-4C-HSDPA
84
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. However it can be anticipated that at low SNR the system is rather noise limited rather than intercarrier interference limited. Of course this depends on the scenario considered and a detailed analysis may be required in order to take into consideration the particular carrier aggregation configurations. The SINR requirement needed for the receiver in order to satisfy the wanted BER level may need to be reevaluated when defining the REFSENS. This of course 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. It may be the case that some relaxations are needed in case of S-UMTS.

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.

7.4
Maximum input level
85
7.4.1
Minimum requirement for DPCH reception
85
7.4.2
Minimum requirement for HS-PDSCH reception
85
7.4.2.1
Minimum requirement for 16QAM
85
7.4.2.2
Minimum requirement for 64QAM
86
7.4.3
Additional requirement for DC-HSDPA and DB-DC-HSDPA
87
7.4.3.1
Additional requirement for 16QAM
87
7.4.3.2
Additional requirement for 64QAM
87
7.4.4
Additional requirement for single band/dual band 4C-HSDPA or single band 8C-HSDPA and single band NC-4C-HSDPA
88
7.4.4.1
Additional requirement for 16QAM
88
7.4.4.2
Additional requirement for 64QAM
89
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 S-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.

7.5
Adjacent Channel Selectivity (ACS)
89
7.5.1
Minimum requirement
90
7.5.2
Additional requirement for DC-HSDPA and DB-DC-HSDPA
90
7.5.3
Additional requirement for single band/dual band 4C-HSDPA
91
7.5.4
Additional requirement for single band 8C-HSDPA
93
7.5.5
Additional requirement for single band NC-4C-HSDPA
94
7.6
Blocking characteristics
95
7.6.1
Minimum requirement (In-band blocking)
95
7.6.1A
Additional requirement for DC-HSDPA and DB-DC-HSDPA (In-band blocking)
97
7.6.1B
Additional requirement for DC-HSUPA (In-band blocking)
98
7.6.1C
Additional requirement for single band 4C-HSDPA (In-band blocking)
100
7.6.1C.1
Single uplink operation
100
7.6.1C.2
Dual uplink operation
101
7.6.1D
Additional requirement for dual band 4C-HSDPA (In-band blocking)
102
7.6.1D.1
Single uplink operation
102
7.6.1D.2
Dual uplink operation
103
7.6.1E
Additional requirement for single band 8C-HSDPA (In-band blocking)
105
7.6.1E.1
Single uplink operation
105
7.6.1E.2
Dual uplink operation
105
7.6.1F
Additional requirement for single band NC-4C-HSDPA (In-band blocking)
106
7.6.1F.1
Single uplink operation
106
7.6.1F.2
Dual uplink operation
107
7.6.2
Minimum requirement (Out-of-band blocking)
108
7.6.2A
Additional requirement for DC-HSDPA (Out-of-band blocking)
110
7.6.2B
Additional requirement for DB-DC-HSDPA (Out-of-band blocking)
112
7.6.2C
Additional requirement for single band 4C-HSDPA (Out-of-band blocking)
113
7.6.2D
Additional requirement for dual band 4C-HSDPA (Out-of-band blocking)
114
7.6.2E
Additional requirement for single band 8C-HSDPA (Out-of-band blocking)
116
7.6.2F
Additional requirement for single band NC-4C-HSDPA (Out-of-band blocking)
117
7.6.3
Minimum requirement (Narrow band blocking)
118
7.6.3A
Additional requirement for DC-HSDPA and DB-DC-HSDPA (Narrow band blocking)
118
7.6.3B
Additional requirement for DC-HSUPA (Narrow band blocking)
119
7.6.3C
Additional requirement for single band 4C-HSDPA (Narrow band blocking)
119
7.6.3C.1
Single uplink operation
119
7.6.3C.2
Dual uplink operation
120
7.6.3D
Additional requirement for dual band 4C-HSDPA (Narrow band blocking)
120
7.6.3D.1
Single uplink operation
120
7.6.3D.2
Dual uplink operation
121
7.6.3E
Additional requirement for single band NC-4C-HSDPA (Narrow band blocking)
122
7.6.3E.1
Single uplink operation
122
7.6.3E.2
Dual uplink operation
123
7.7
Spurious response
124
7.7.1
Minimum requirement
124
7.7.2
Additional requirement for DC-HSDPA, DB-DC-HSDPA, single band/dual band 4C-HSDPA and single band 8C-HSDPA and single band NC-4C-HSDPA
125
7.8
Intermodulation characteristics
125
7.8.1
Minimum requirement
125
7.8.1A
Additional requirement for DC-HSDPA and DB-DC-HSDPA
126
7.8.1B
Additional requirement for DC-HSUPA
127
7.8.1C
Additional requirement for single band 4C-HSDPA
128
7.8.1C.1
Single uplink operation
128
7.8.1C.2
Dual uplink operation
129
7.8.1D
Additional requirement for dual band 4C-HSDPA
129
7.8.1D.1
Single uplink operation
129
7.8.1D.2
Dual uplink operation
130
7.8.1E
Additional requirement for single band 8C-HSDPA
132
7.8.1E.1
Single uplink operation
132
7.8.1C.2
Dual uplink operation
132
7.8.1F
Additional requirement for single band NC-4C-HSDPA
133
7.8.1F.1
Single uplink operation
133
7.8.1F.2
Dual uplink operation
134
7.8.2
Minimum requirement (Narrow band)
134
7.8.2A
Additional requirement for DC-HSDPA and DB-DC-HSDPA (Narrow band)
135
7.8.2B
Additional requirement for DC-HSUPA (Narrow band)
135
7.8.2C
Additional requirement for single band 4C-HSDPA (Narrow band)
136
7.8.2C.1
Single uplink operation
136
7.8.2C.2
Dual uplink operation
137
7.8.2D
Additional requirement for dual band 4C-HSDPA (Narrow band)
137
7.8.2D.1
Single uplink operation
137
7.8.2D.2
Dual uplink operation
138
7.8.2E
Additional requirement for single band NC-4C-HSDPA (Narrow band)
140
7.8.2E.1
Single uplink operation
140
7.8.2E.2
Dual uplink operation
140
The requirements above are defined with interferers located at a certain offsets wrt the carrier frequency. The introduction of S-UMTS  will require the definition of new interferer types which corresponds to S-UMTS carrier with different nominal bandwidth. Additionally different carrier spacing should be considered. 
The definition of new S-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 S-UMTS interferers.

Moreover these requirements are also applicable for the carrier aggregation scenarios. In this case S-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 S-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 S-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 S-UMTS may be affected by dual uplink depending on the position of the S-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 we scale the system BW, then the thermal noise will be lower. This may mean that the effect of the interferer for a 3dB de-sens system may be higher which makes the requirement more difficult. 
7.9
Spurious emissions
141
7.9.1
Minimum requirement
141
7.10
Reference input power adjustment for a dual band device
146
Some studies may be needed to verify whether the level of spurious emissions already defined can be fulfilled for all the new nominal S-UMTS bandwidths 

Additionally it should be noted that new values may need to be defined in order to protect other S-UMTS systems (e.g. changing on the integration bandwidth and discussion/analsyis of the value needed to protect other S-UMTS); Note also that protection of S-UMTS from legacy system may be required. For example in cases when S-UMTS is deployed in the context of GSM refarming. This may impact as well LTE specifications, GSM, legacy WCDMA specifications.

3 Conclusions
As it can be seen from the discussion above for some of the requirements it is foreseen that the introduction of S-UMTS will have no impact such as for example frequency error requirements and others. For other requirements the impact will be mainly due to a possible dilation of the TTI which in turn will require a change in the time transients for example or on the measurement intervals. Other requirements (such as ACLR, SEM, EVM, spurious emissions, Selectivity, blocking requirements; ACLR, SEM, spurious emissions, CM/MPR, EVM, UE-toUE coexistance for UE tx and Selectivity, blocking requirements for UE rx) will be instead highly impacted by the introduction of S-UMTS. In general S-UMTS can be considered almost as a new RAT (of course with some amount of commonalities with legacy WCDMA); the RF requirements highly depend on the nominal bandwidth, the chip rate, the PSD, the carrier spacing, the scenarios etc etc for which there will be changes compared to the legacy UMTS. Of course practical constraints may need to be considered as well. It can be envisaged that the impact on RAN 4 RF specification is not negligible and a deep analysis can be provided once more progress is done in RAN 1.

A summary of the analysis provided above which include potential impact on RAN 4 RF specification can be included in TR. A text proposal can be provided.   
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