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1
Introduction

In this contribution we look at some of the necessary changes of the UE radio requirements for contiguous carrier aggregation – a follow-up to [1] but with additional deliberation on reference sensitivity and a proposal for the test method for verifying blocking performance. The reference sensitivity is also used to determine the wanted signal levels in the blocker test, and for UE(s) supporting two UL CC(s) the absolute level of the wanted signal could vary significantly between bands due to the effect of transmitter noise with large allocations if a fixed band-independent offset is used like for Rel-8 (the blocker level is fixed). We look at an alternative method to define the reference sensitivity for these UE(s) such that

· blocking tests can be defined like in Rel-8 with a band-independent offset with respect to “the alternative reference sensitivity definition”, or at least with few exceptions for difficult bands 

· the “the alternative reference sensitivity definition” is meaningful from a system-performance standpoint

· large allocations (like MSD) can be used for the UL allocations for the reference sensitivity test to avoid all combinations of IM product if partial allocation is used – we reduce the power instead.

The IM problems are covered for the single CC case (the Rel-8 requirements should still be met for the primary CC alone).

We focus on the intra-band case agreed at RAN#47: up to two CC for DL and UL. Primarily, we look at aggregation of CC(s) of equal bandwidths, but also consider the applicability of the proposals to the case of different bandwidths. 

We start with the sensitivity requirement that also defines the wanted signal level in many other receiver requirements. Text proposals are given at the end to show how the proposed methods could look like in the specifications. The proposal herein is one of several other viable alternatives presented in [2].
2
Reference sensitivity
The purpose of the reference sensitivity test case is to

· verify the noise figure and the receiver linearity

to ensure sufficient performance at noise limited conditions at the e.g. cell edge (if not interference limited). The downlink and uplink test signals are “circuit switched”, continuous in time with fixed frequency allocations, which is not typical for E-UTRA with its packet-switching and retransmissions. The reference sensitivity can therefore only give an indication of the actual performance at the cell edge under live conditions, and possibly give some indication on how to establish a nominal cell plan. The circuit-switched case is a worst-case from a desensitization perspective. 

In principle, from a noise-factor standpoint, the addition of secondary CC does not add anything since the Rel-8 requirements for the non-aggregated case still needs to be satisfied. However, from a sensitivity standpoint, the addition of a secondary CC will give some indication of performance in the “circuit-switched” case. 

The test configuration should be discussed before any discussion on the actual reference sensitivity requirement for CA. The intra-band case agreed at RAN#47 assumes aggregation of two carriers with bandwidths and uplink configuration TBD. 

Assuming a UE category supporting up to two UL CC(s), and a lower category UE limited to one UL CC, the following method could be used

1. for any category, the reference sensitivity for the secondary CC is measured using the primary UL active with an PRB allocation corresponding to the Rel-8 requirement, and with the secondary DL CC activated closest to the transmit band

2. the reference sensitivity of the primary CC is maintained

3. the MSD measured for  UE(s) supporting two UL CC(s): the MSD will then not only be a complementary test like in Rel-8 and Rel-9
4. or alternatively, measure the MSD with a 4 dB back-off to facilitate setting the blocking requirements for CA. 

This will fully cover the scenario where only one UL CC is used, but there are some cases with two CC that are not covered such as combinations of UL PRB allocations less than the maximum configuration (many possible combinations of low-order intermodulation products). However, the full allocation represents the worst case in most scenarios. 
One uplink CC implicitly introduces variable duplex, whereas two uplink CC(s) imply that the TX to RX separation will decrease. For DC-HSDPA the REFSENS requirement applies to each carrier independently. However, for the WCDMA 5 MHz carriers, the increase of transmitter noise is minor for most bands with one uplink carrier (the increase of reference sensitivity of 4 dB is due to a different reference measurement channel); the degradation is larger for DC-HSUPA with two uplink carriers, this is currently being specified. For LTE the bandwidth and the number of combinations are larger, two CC can be combined in 36 different ways (accounting for the fact that carrier frequencies of two aggregated bandwidths can be different) aggregation of different bandwidths, e.g. 5 + 10 MHz for Band 12/Band 17, the uplink allocations may vary size and the problem of intermodulation between these and their IQ images is more complex if two uplink carriers is used with partial allocation in each CC. This is exacerbated by the allowed simultaneous transmission of PUSCH and PUCCH within the Rel-10 CC(s), which will create strong intermodulation products. The performance is also be dependent on the choice of the transceiver architecture, one common 23 dBm PA or separate 20 dBm PA(s) for two uplink CC(s) for example: the requirement should apply for any of these architectures (the intermodulation products will be different).  

Consider aggregation of two adjacent CC in any operating band and assume only one UL CC associated with the primary carrier; the light grey pair in Figure 1, the secondary carrier is the dark grey. Assuming that the sensitivity applies to all CC(s) individually, the REFSENS for the secondary carrier has to be modified to account for the smaller TX to RX separation. This is captured as a separate REFSENS requirement for the secondary carrier, the corresponding requirement on the primary CC is identical to the Rel-8 requirement (to be confirmed) since the duplex spacing is the default then. From a noise factor perspective, there is no need to specify a requirement for a secondary CC if located at a duplex separation larger than the default but still adjacent to the primary if the duplex spacing is not too small, in which case particular intermodulation products can make a difference. 
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Figure 1: testing the REFSENS for the secondary CC (dark grey).

The definition could be extended to the case with aggregation of two different bandwidths (the dotted extension of the secondary DL CC), but this specification needs to be done for every possible combination of bandwidths!

The test configuration describe above applies to any UE category supporting two DL CC (i.e. carrier aggregation).
For the case of two UL CC(s), one could consider a test configuration like that shown in Figure 2. The two partial uplink PRB allocations will create in the receive band that may exceed the spectral re-growth experienced under full allocation (requires further study). However, for most operating bands (duplex spacing) the MSD with full allocation would be the worst case. It is therefore proposed to verify the case of two active UL as an MSD test as shown in Figure 3: this to limit the test complexity bearing in mind the number of UL PRB allocations possible. 
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Figure 2: test configuration with partial uplink allocation for UE(s) supporting two UL CC.
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Figure 3: MSD test configuration for UE(s) supporting two UL CC.

The definition could be extended to the case with aggregation of two different bandwidths (the dotted extension of the secondary DL CC), but this specification needs to be done for every possible combination of bandwidths!

Comparing the two cases for the 20 MHz case, we take a look at the transmitter emissions from one and two 20 MHz fully allocated uplink signals as shown in Figure 4 and pick Band 3 as the operating band. Considering the case of one UL CC, the integration of the emission spectrum across an 18 MHz bandwidth centered 95 MHz from the uplink carrier frequency would essentially determine the MSD (transmitter noise dominating) for the anchor carrier. If the supplementary carrier is located closer to the transmit band at 75 MHz separation (at 85 MHz on the abscissa), then the MSD for the supplementary CC would increase 5-10 dB compared to the Rel-8 value assuming the same duplexer attenuation. For the case of two UL like in Figure 4, the MSD would increase about 15 dB (the difference between the blue and the black curves). 


[image: image4]
Figure 4: emission from one and two uplink CC of 20 MHz bandwidth each.

The MSD test procedure could be extended to the case with aggregation of two different bandwidths (the dotted extension of the secondary DL CC), but just as for the reference sensitivity this specification needs to be done for every possible combination of bandwidths!

In Figure 1, a secondary DL CC of larger bandwidth (dotted lines) than the anchor carrier (grey) is indicated by dotted lines. This carrier has an even smaller TX to RX separation and a larger desensitization than in the previous case would be experienced. Suppose now that the bandwidth of this supplementary carrier is the largest considered for CA in a particular operating band. In view of verifying the noise factor, it may still be sufficient to perform the verification of this bandwidth under a 2 DL CC + 1 UL CC configuration using the same bandwidth (maximum for the band) of all CC(s); the MSD is expected to be larger in the latter case and will decide the requirements on e.g. filtering and linearity. 

For intra-band aggregation, the RAN#47 has agreed a scenario with up to two CC for DL and UL, with the bandwidths TBD. However, the reference sensitivity test case should be specified not to limit possibilities to add more CC(s) in order to meet the ITU-R requirements (up to 5 CC). The method using only one UL CC with the Rel-8 can also be generalised to the case with more than two DL CC activated between the transmit band and the primary DL CC.

But the method for 2 UL CC(s) above may still be awkward to use for the blocker tests since the influence of the transmitter noise would be highly band-dependent so the (absolute) wanted signal levels may vary significantly with respect to the fixed blocker level (same for all bands). Reducing the UL allocation and make it partial to reduce desensitization is a less attractive in view of the IM problems that are exacerbated for two UL CC(s). 
Alternatively, the reference sensitivity could be measured with a 4 dB back-off that is the level used for the blocking test. This would still be useful from a system perspective since full allocation is not likely at the cell edge under noise-limited conditions. This would verify that there is no significant desensitization when very large allocations are used on the UL. 
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Figure 5: verifying reference sensitivity for two UL CC(s) with uplink power back-off.

This level for two UL could be very useful for specifying the blocker tests as we shall see next.
3
In-band blocking

Specifying blocking for aggregated scenarios is more complex than ACS. In terms of the requirements, the relation to the single-CC case is not obvious. Should the two aggregated carriers be seen as separate carriers or one total aggregated bandwidth? 
Take in-band blocking as an example, and aggregation of a 5 MHz and an adjacent 10 MHz CC (Figure 6). The Rel-8 requirement for each CC applies at wanted signal level of REFSENS + 6 dB. Viewing the CC as standalone, the CA blocking requirement would also apply at these wanted power levels. If the total aggregated bandwidth (15 MHz) is considered, on the other hand, the Rel-8 requirement applies at REFSENS + 7 dB and verifying the CA case at the same level would then imply a relaxation. In addition, if the total bandwidth is considered, then wanted signal levels must be specified for > 20 MHz. From a system perspective it appears most reasonable to assume the same wanted power levels for both CC since these are co-sited; or more generally, assume the same received spectral density if different bandwidths are configured.
First of all, the Rel-10 UE supporting intra-band aggregation should fulfill the Rel-8 in-band blocking requirement for the primary CC. This would be a baseline requirement for rejection of blockers. The Rel-10 requirements should be consistent with this in terms of linearity and filter rejection requirements.
The power reduction of the own transmitter should be with regard to the aggregate uplink power (the back-off normally 4 dB w r t PUMAX) 
For the UE capable of supporting one UL CC, in-band blocking would be verified as shown in Figure 6, where the blocker is close to the secondary CC. The uplink allocation is the same as in the corresponding reference sensitivity requirement for the secondary CC, that is, the same as for Rel-8. The offset level used for the wanted signal on the secondary CC should be related to REFSENS just as for the primary CC tested on its own (again as for Rel-8). Now, since a 4 dB back-off is applied to the UL, it is not expected that the transmitter noise alone will necessitate a different offset level on the secondary CC compared to the primary CC, or a different absolute power level for that matter. However, the REFSENS power level on the secondary may be different than the primary since full power is used for that test. It is therefore proposed that the test is carried out with the wanted signal level according to the primary CC. The influence on the second CC of cross-modulation should be the same as in the test of the primary CC on its own; there is almost no dependence on the duplex spacing. 

Hence

· the wanted level on the secondary CC (closest to UL) the same as that for the primary CC

· the wanted signal on both DL CC w r t REFSENS for the primary CC (or possibly the secondary)
· the uplink allocation according to REFSENS (for the primary CC)
· for some operating band and bandwidth combinations a different level of the secondary CC could be motivated despite the 4 dB backoff but is not likely for one UL CC
The test should be carried out with both DL CC active, i.e. the 95% throughput requirement measured on both CC.
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Figure 6: in-band blocking test with one UL CC.
The situation is more complex for UE capable of supporting two UL CC(s): then the REFSENS levels with two uplink CC(s) can be remarkably different from that in the case of a single CC, which is not a problem above. If full UL power is used on both CC the desensitization can be significant, and this difference is band dependent. However, for the blocker test and most operating bands the desensitization due to transmitter noise will be much smaller (or negligible) due to the 4 dB back-off applied. The dashed-dotted line in Figure 7 shows the effect of the desensitization with two UL CC(s) active.
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Figure 7: in-band blocking test with two UL CC.

Assuming that the wanted signal level on both DL CC is still set w r t REFSENS then the absolute wanted signal levels will be highly band dependent using the same offset levels, while the blocker level itself is constant (e.g. -56 dBm). However, the effect of desensitization is generally less in the blocker test for any band since back-off is used and the effect of cross modulation is not dependent on duplex spacing. Using absolute wanted signal level based on REFSENS (highly band dependent), would then necessitate band-dependent offset levels to make the test relevant, and the blocker table would have different offsets for all bands with a “small” duplex spacing. The same offset w r t REFSENS is currently used for all bands in Rel-8 for each blocking case. To reduce this band dependence

· the wanted signal on both DL CC set with regard to a power level resulting from an UL power level backed off 4 dB from PUMAX,

this would be the “reference sensitivity level” for 2 UL CC if this is tested

· using an UL power level backed off 4 dB from PUMAX as discussed in the previous section.

This would significantly reduce the need of using different offset levels (for the wanted signal) per operating band. Some band-dependent desensitization could still result even if a 4 dB back-off is used since the aggregated UL is wideband (e.g. for small duplex spacing), but these are exceptional cases.
Hence we propose to

· set the wanted signal for the primary and secondary CC with regard to the “reference sensitivity level with 4 dB back-off” (long name in the absence of a good contraction that does not signify a disease)

· maximum uplink allocation on both UL CC as in the “reference sensitivity test with 4 dB back-off”

· the aggregated UL signal backed off 4 dB accordingly
· introduce, if needed, a small number of different “band classes” in terms of the offset (on the wanted) that has to be applied.
The test should be carried out with both DL CC active, i.e. the 95% throughput requirement measured on both CC.

The impact on cross-modulation needs careful study, the spectral width of the cross-modulation product is wide as shown in Figure Y. Note that the “reference sensitivity level with 4 dB back-off” is not the same as MSD. 

For DC-HSUPA a band-dependent reference level < REF_Ec,in-band > is used for the wanted signal, the absolute value is specified separately for each operating band, not strictly related to a reference sensitivity test.   

4
Narrow-band blocking

Just as for in-band blocking, a Rel-10 UE supporting intra-band aggregation should fulfill the Rel-8 in-band blocking requirement for the primary CC configured on its own.

For the UE capable of supporting one UL CC the narrow-band blocking test could be tested just as the in-band blocking test, and for two UL CC(s) we can also employ the “reference sensitivity level with 4 dB UL back-off”.
Figure 8 shows the narrow-band blocking case. One particular aspect that needs consideration is cross-modulation: wider spectral re-grown occurs around the blocker regardless of the duplex distance. 
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Figure 8: narrow-band blocking case.

5
Out-of-band blocking

The same principle can be used for the out-of-band blocking test, but there will be a larger number of exceptions needed.
6
Summary

We have considered a number of bandwidth-agnostic issues for the receiver tests cases for carrier aggregation. The blocking tests display more band-dependence in terms of absolute wanted-signal levels, but this can be avoided by verifying 

· REFSENS for two UL CC with maximum UL allocation but with the UL power backed off by 4 dB

The REFSENS for two UL CC(s) could of course be carried out with limited allocation on both UL(s), but then there are many possible IM products to consider. It appears easier to use full allocation and reduce the UL power: this also verifies that desensitization is not excessive closer to the base station, where these allocations and power levels are not impossible.
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7.3
Reference sensitivity power level

The reference sensitivity power level REFSENS is the minimum mean power applied to both the UE antenna ports at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.
7.3.1

Minimum requirements (QPSK) 

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.1-1 and table 7.3.1-2
Table 7.3.1-1: Reference sensitivity QPSK PREFSENS 

	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	1
	-
	-
	-100
	 -97
	-95.2 
	-94 
	FDD

	2
	-103.2
	-100.2
	-98 
	-95
	-93.2
	-92
	FDD

	3
	-102.2
	-99.2
	-97 
	-94
	-92.2
	-91
	FDD

	4
	-105.2
	-101.7
	-100
	-97
	-95.2
	-94
	FDD

	5
	-103.2
	-100.2
	-98
	-95
	
	
	FDD

	6
	
	
	-100
	-97
	
	
	FDD

	7
	
	
	-98
	-95
	-93.2
	-92
	FDD

	8
	-102.2
	-99.2
	-97
	-94
	
	
	FDD

	9
	
	
	-99
	-96
	-94.2
	-93
	FDD

	10
	
	
	-100
	-97
	-95.2
	-94
	FDD

	11
	
	
	-100
	-97
	
	
	FDD

	12
	-102.2
	-99.2
	-97
	-94
	
	
	FDD

	13
	
	
	-97
	-94
	
	
	FDD

	14
	
	-99.2
	-97
	-94
	
	
	FDD

	…
	
	
	
	
	
	
	

	17
	-102.2
	-99.2
	-97
	-94
	
	
	FDD

	18
	
	
	-100
	 -97
	-95.2 
	
	FDD

	19
	
	
	-100
	 -97
	-95.2 
	
	FDD

	20
	
	
	-97
	-94
	-[89]
	-91
	FDD

	21
	
	
	-100
	 -97
	-95.2 
	
	FDD

	…
	
	
	
	
	
	
	

	33
	
	
	-100
	-97
	-95.2
	-94
	TDD

	34
	
	
	-100
	-97
	-95.2
	-94
	TDD

	35
	-106.2
	-102.2
	-100
	-97
	-95.2
	-94
	TDD

	36
	-106.2
	-102.2
	-100
	-97
	-95.2
	-94
	TDD

	37
	
	
	-100
	-97
	-95.2
	-94
	TDD

	38
	
	
	-100
	-97
	-95.2
	-94
	TDD

	39
	
	
	-100
	-97
	-95.2
	-94
	TDD

	40
	
	
	-100
	-97
	-95.2
	-94
	TDD

	Note 1:
The transmitter shall be set to PUMAX as defined in clause 6.2.5
Note 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1
Note 3:
The signal power is specified per port

Note 4:
For the UE which supports both Band 3 and Band 9 the reference sensitivity level of Band 3 + 0.5 dB is applicable for band 9 

Note 5:
For the UE which supports both Band 11 and Band 21 the reference sensitivity level is FFS.


Table 7.3.1-2 specifies the minimum number of allocated uplink resource blocks for which the reference receive sensitivity requirement must be met. 

Table 7.3.1-2: Minimum uplink configuration for reference sensitivity
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	1
	-
	-
	25 
	50 
	75 
	100 
	FDD

	2
	6 
	15 
	25 
	50 
	501
	501
	FDD

	3
	6 
	15 
	25 
	50 
	501
	501
	FDD

	4
	6 
	15
	25 
	50 
	75 
	100 
	FDD

	5
	6 
	15 
	25 
	251
	
	
	FDD

	6
	
	
	25 
	251
	
	
	FDD

	7
	
	
	25 
	50 
	751
	751
	FDD

	8
	6 
	15
	25 
	251
	-
	-
	FDD

	9
	
	
	25 
	50 
	501
	501
	FDD

	10
	
	
	25 
	50 
	75 
	100 
	FDD

	11
	
	
	25
	251
	
	
	FDD

	12
	6
	15
	201
	201
	
	
	FDD

	13
	
	
	201
	201
	
	
	FDD

	14
	
	15
	151
	151
	
	
	FDD

	...
	
	
	
	
	
	
	

	17
	
	
	201
	201
	
	
	FDD

	18
	
	
	25 
	251
	251
	
	FDD

	19
	
	
	25 
	251
	251
	
	FDD

	20
	
	
	25 
	251
	[251]
	251
	FDD

	21
	
	
	25
	251
	251
	
	FDD

	…
	
	
	
	
	
	
	

	33
	
	
	25 
	50 
	75 
	100 
	TDD

	34
	
	
	25 
	50 
	75
	
	TDD

	35
	6 
	15 
	25 
	50 
	75 
	100 
	TDD

	36
	6 
	15 
	25 
	50 
	75 
	100 
	TDD

	37
	
	
	25 
	50 
	75 
	100 
	TDD

	38
	
	
	25 
	50 
	75
	100
	TDD

	39
	
	
	25 
	50 
	75 
	100 
	TDD

	40
	
	
	25
	50 
	75 
	100 
	TDD

	Note 1:       The number of UL  resource blocks allocated is less than the total resources blocks supported by the channel bandwidth. The UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1). 
Note 2:
For the UE which supports both Band 11 and Band 21 the minimum uplink configuration for reference sensitivity is FFS.



Unless given by Table 7.3.1-3, the minimum requirements specified in Tables 7.3.1-1 and 7.3.1-2 shall be verified with the network signalling value NS_01 (Table 6.2.4-1) configured. 

Table 7.3.1-3: Network Signalling Value for reference sensitivity
	E-UTRA Band
	Network Signalling value

	2
	NS_03 

	4
	NS_03

	10
	NS_03

	12
	NS_06

	13
	NS_06

	14
	NS_06

	17
	NS_06

	19
	NS_08

	20
	NS_10

	21
	NS_09

	35
	NS_03 

	36
	NS_03


7.3.1A

Minimum requirements for intra-band contiguous carrier aggregation (QPSK) 
The primary CC shall fulfil the requirements in Clause 7.3.1 with one uplink CC configured. 
A secondary CC shall be configured with the same bandwidth as an active primary CC at nominal channel spacing as close as possible to the UL with one active uplink CC configured. The throughput on the secondary CC shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.1A-1 and table 7.3.1-2. 
Table 7.3.1A-1: Reference sensitivity for the secondary CC QPSK PREFSENS 

	Channel bandwidth of SCC

	E-UTRA CA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	[CA_1B]
	-
	-
	TBD
	TBD
	TBD 
	TBD 
	FDD

	
	
	
	
	
	
	
	

	[CA_40B]
	
	
	TBD
	TBD
	TBD
	TBD
	TDD

	Note 1:
The transmitter shall be set to PUMAX as defined in clause 6.2.5
Note 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1
Note 3:
The signal power is specified per port




For UE(s) supporting two component UL carriers, Table 7.3.2-1 specifies the [reference sensitivity with 4 dB uplink backoff] on the primary and secondary carrier when the UL resource block allocation is the maximum supported transmission bandwidth configuration NRB (Table 5.6-1) on both UL carriers. The uplink power shall be set 4 dB below the PUMAX according to 6.2.5 [for CA].  
Table 7.3.2-1: [Reference sensitivity level with 4 dB back-off] for primary and secondary CC
	Channel bandwidth of CC

	E-UTRA CA Band
	1.4 MHz
(dB)
	3 MHz
(dB)
	5 MHz
(dB)
	10 MHz
(dB)
	15 MHz
(dB)
	20 MHz
(dB)
	Duplex Mode

	[CA 1B]
	
	
	TBD
	TBD
	TBD
	TBD
	FDD

	Note:


        1.      The transmitter shall be set to 4 dB below PUMAX as defined in clause 6.2.5  with the maximum transmission configuration (Table 5.5-1) allocated on both uplink CC



[Then the same principles can be extended to > 2 downlink CC].
<text omitted>

7.6.3
Narrow band blocking
This requirement is measure of a receiver's ability to receive a E-UTRA signal at its assigned channel frequency in the presence of an unwanted narrow band CW interferer at a frequency, which is less than the nominal channel spacing.
7.6.3.1
Minimum requirements
. The relative throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.6.3.1-1
Table 7.6.3.1-1: Narrow-band blocking
	Parameter
	Unit
	Channel Bandwidth

	
	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Pw
	dBm
	PREFSENS + channel-bandwidth specific value below

	
	
	22
	18
	16
	13
	14
	16

	Puw (CW)
	dBm
	-55
	-55
	-55
	-55
	-55
	-55

	Fuw (offset for
f = 15 kHz)
	MHz
	0.9075
	1.7025
	2.7075
	5.2125
	7.7025
	10.2075

	Fuw (offset for
f = 7.5 kHz)
	MHz
	
	
	
	
	
	

	Note 1:
The transmitter shall be set a 4 dB below PUMAX at the minimum uplink configuration specified in Table 7.3.1-2.
Note 2:
Reference measurement channel is specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1. 


7.6.3.1A
Minimum requirements for intra-band contiguous carrier aggregation

The primary CC shall fulfil the requirements in Clause 7.6.3.1 with one uplink CC configured. 

A secondary CC shall be configured with the same channel bandwidth as an active primary CC at nominal channel spacing as close as possible to the UL with one active uplink CC configured. The relative throughput on the secondary CC shall then be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.6.3.1-1
Table 7.6.3.1A-1: Narrow-band blocking for secondary CC [one UL CC]
	Parameter
	Unit
	Channel Bandwidth of SCC

	
	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Pw
	dBm
	PREFSENS + channel-bandwidth specific value below

	
	
	[22]
	[18]
	[16]
	[13]
	[14]
	[16]

	Puw (CW)
	dBm
	-55
	-55
	-55
	-55
	-55
	-55

	Fuw (offset for
f = 15 kHz)
	MHz
	0.9075
	1.7025
	2.7075
	5.2125
	7.7025
	10.2075

	Note 1:
The total transmitter shall be set a 4 dB below PUMAX at the minimum uplink configuration specified in Table 7.3.1-2.
Note 2:
Reference measurement channel is specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1. 


<frequency offset of interferer from one side of SCC>

For UE(s) supporting two component UL carriers, both shall be active and the total power shall be set 4 dB below the PUMAX according to 6.2.5 [for CA].  The relative throughput on the primary and secondary CC(s) shall then be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.6.3.1-1
<band dependent offset levels may not be needed, or few cases at best>
Table 7.6.3.1A-2: Narrow-band blocking for primary and secondary CC [two UL CC]
	
	Unit
	E-UTRA CA Band
	Channel Bandwidth

	
	
	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Pw
	dBm
	
	[PREFSENS with 4 dB UL back-off] + channel-bandwidth specific value below

	
	
	[CA_1B]
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	[FFS]
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	Puw (CW)
	dBm
	
	-55
	-55
	-55
	-55
	-55
	-55

	Fuw (offset for
f = 15 kHz)
	MHz
	
	0.9075
	1.7025
	2.7075
	5.2125
	7.7025
	10.2075


<end of text proposal>
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