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1
Introduction

In this contribution we look at the necessary changes of the blocking requirements for contiguous carrier aggregation – a follow-up to [1] with some changes. A text proposal is provided for Clause 7.6 of TR 36.807. The same test method is proposed for FDD and TDD recognizing that transmitter noise is not an issue for TDD (synchronized carriers). There is also an adjoining text proposal for the reference sensitivity in [2] with a proposed methodology that is linked to the blocking tests.
2
Background
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) as described in [2].  We propose an alternative method to define the sensitivity for these UE(s) such that

· blocking tests for UE(s) supporting two UL CC(s) could be defined like in Rel-8 with a band-independent offset with respect to “an alternative sensitivity test method” with a 4 dB backoff of the UL power

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

· large UL allocations can be used for the reference sensitivity test to avoid all combinations of IM products should partial allocation be used – we reduce the power instead.

Unlike in the earlier proposal [1], the blocking performance of UE(s) supporting one or two UL CC is now verified using the same test methodology. 
3
Proposal
For intra-band contiguous carrier aggregation we propose to

· verify the blocking performance in accordance with the attached text proposal for Clause 7.6 of TR 36.807.
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TEXT PROPOSAL:

<start of text proposal for Clause 7.6>

7.6
Blocking characteristics

The blocking characteristic is a measure of the receiver's 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 spurious response or the adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. 

· In-band blocking

· Out of -band blocking

· Narrow band blocking

For LTE-A

· Based on single and/or multiple CC channel bandwidths

·  Power allocation for RB single and/or multiple CC channel bandwidths 

· Per Rx antenna ports or across all antenna ports

· Need to define power allocation and distribution for RB single and/or multiple CC Channel bandwidths due to UE Rx operating point (AGC) 

Requirement that need to be specified for the single and dual CC for the following; 

1) CA_X    (Intra band  contiguous CA)
2) CA_X-Y  (Inter band  non contiguous CA)
3) DLMA (Down link multiple antenna)

4) ULMA (Up link multiple antenna)

5) CPE (Customer Premises equipment)
<details on the test configuration common to all cases>
7.6.1
In-band blocking
7.6.1.1
Intra-band contiguous carrier aggregation
The purpose of the in-band blocking test is to 
· verify the rejection of an unwanted interfering signal falling into the UE receive band or into the first 15 MHz below or above the UE receive band. 
It is very similar to the adjacent channel selectivity test. E-UTRA CA will coexist with legacy E-UTRA, UTRA or GERAN so it is reasonable to assume that the in-band blocker levels are the same as for Rel-8 and the interferer type likewise the same as for Rel-8. 
For Rel-10 it is generally assumed that intra-band aggregate CC(s) are co-sited even if RRH could be used just as for the inter-band case. It is nevertheless assumed that the wanted signal levels of the two CC are the same and are fully allocated. However, the absolute power level of the wanted signals may be different from those of Rel-8 even if the blocker levels are the same.
First of all, the Rel-10 UE supporting intra-band aggregation should fulfill the Rel-8 in-band blocking requirement for the primary CC with the secondary CC deactivated. 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 power reduction normally 4 dB w r t PUMAX). 

For the UE capable of supporting one UL CC, in-band blocking could be verified as shown in Figure 7.6.1.1-1, where the blocker is close to the secondary CC. The allocation on the UL (primary) CC is according to the maximum transmission configuration for all operating bands contrary to Rel-8/9. The power offset level used for the wanted signal on the secondary CC should be related to the sensitivity just as for the PCC tested on its own. 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 with one UL CC. It is therefore proposed that the test is carried out with the wanted signal level according to the secondary 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 is w r t the sensitivity for the secondary CC:

· PREFSENS + MSDSCC + channel-bandwidth specific offset with PREFSENS is the Rel-8/9 requirement and the MSDSCC maximum sensitivity degradation of the SCC (see Section 7.3.1.1) 
· the uplink allocation is according to the maximum transmission configuration but with a 4 dB power reduction.
The test should be carried out with both DL CC active, i.e. the 95% throughput requirement measured on both CC. The frequency offset of the interferer is defined with regard to the carrier frequency of the closest CC (see Figure 7.6.1.1-1).
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Figure 7.6.1.1-1: in-band blocking test with one UL CC.
The situation is more complex for UE capable of supporting two UL CC(s): then the sensitivity levels with two uplink CC(s) can be remarkably different from that in the case of a single CC. If full UL power would be used on both CC the desensitization would now significantly larger than in the case of one UL CC, and would also be band dependent. The dashed-dotted line in Figure 7.6.1.1-2 shows the effect of the desensitization with two UL CC(s) active.
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Figure 7.6.1.1-2: in-band blocking test with two UL CC.

Assuming that the wanted signal level on both DL CC is still set w r t a sensitivity level with full uplink power, then the absolute wanted signal levels will be highly band dependent using the same power offset levels while the blocker absolute level is constant (e.g. -56 dBm). However, the effect of desensitization is generally less in the blocker test for any band since back-off due to the 4 dB back-off applied, and the effect of cross modulation is not dependent on duplex spacing (the modulation of the blocker in Figure 7.6.1.1-2). In order to verify the blocker rejection under similar conditions in all operating bands and avoid the need to specify a band-dependent power offset for the wanted signal, we use the sensitivity level verified with an uplink power reduced by 4 dB as described in Section 7.3.1.1. The blocking performance for UE(s) supporting two UL CC(s) is verified in the same way as above:
· define the wanted signal level with respect to a sensitivity level measured at a 4 dB uplink power reduction from PUMAX
· use maximum uplink allocation on both UL CC with a 4 dB power reduction w r t PUMAX
· define a bandwidth dependent power offset between this sensitivity level and the wanted signal level just as in the case of one UL CC but with MSDSCC verified with both UL CC active 
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 7.6.1.1-2. 
For DC-HSUPA, on the other hand, 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.
7.6.2
Out-of-band blocking.
7.6.2.1
Intra-band contiguous carrier aggregation
The purpose of out-of-band blocking testis to verify the rejection of blockers 15 MHz below or above the UE receive band. For E-UTRA CA we assume the same type of interferer as for Rel-8 and we can apply the same test methodology as for in-band blocking for the cases of one and two UL CC(s), respectively.  
The number of exceptions will be different from the corresponding Rel-8 cases.
7.6.3
Narrow band blocking
7.6.3.1
Intra-band contiguous carrier aggregation
The narrow-band blocking often sets the selectivity requirements. The test is relevant also for CA even if this implies a large operator allocation for the larger CC bandwidths; coexistence with GSM in the same operating band is still likely. The interferer frequency offset to the CC for CA could thus be identical to the Rel-8 case.
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” for the wanted signal levels.

Figure 7.6.3.1-1 shows the narrow-band blocking case with two UL CC. 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 7.6.3.1-1: narrow-band blocking case with cross-modulation effect shown.

It may be sufficient to verify the performance with the interferer on one side of the aggregated CC (the corresponding Rel-8 requirements for the Primary CC tested from both sides). 
<end of text proposal for Clause 7.6>
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