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1 Introduction

In the past meetings there have been several discussions on the baseline receiver and how to define the requirements for non contiguous carrier aggregation. In particular some contributions [1-2] were presented with an initial proposal on how to approach the complexity problem related to standardization of non contiguous multi carrier operation. An LS in [3] was sent to TSG RAN with the information about the scenarios operators are interested in. This is reported in the following:

	Scenario
	Band
	Gap length
	Number of Component Carriers
	Configuration

	A
	I
	5
	2
	C-5-C

	B
	I
	5
	3
	C-5-CC

	C
	I
	10
	4
	C-10-CCC

	D
	IV
	5
	2
	C-5-C

	E
	IV
	10
	3
	C-10-CC

	F
	IV
	15
	4
	CC-15-CC

	G
	IV
	20
	3
	CC-20-C

	H
	IV
	25
	4
	CC-25-CC


During last RAN4 meeting we presented in [4] a contribution on the way of testing the non contiguous carrier aggregation core requirements. The proposal is to define the core requirements starting from the legacy ones in terms of position/type of blockers and applying them to a single (block of) carrier(s) at a time. 
During the document discussion, some operators have claimed that the way of testing is not realistic and they would prefer that the core requirements would be defined considering a simultaneous testing of the blocks of carriers.
Taking as starting point the study on the impact of the LO leakage on the UE receiver requirement in Non contiguous carrier aggregation shown in [5], we would like to analyze the impact on the UE core requirements due to simultaneous testing on two blocks of carriers.
2 Discussion

In the contribution [5], we list for all the requirements the different configurations and we summarize the scenarios which may need relaxations depending on the minimum amount of isolation which the group considers to be acceptable to be required.

T1 means that the first block of carriers are tested and T2 means that the second block of carriers are tested.
We consider the requirements should be relaxed when the leakage falls within the wanted carrier (block of wanted carriers). The amount of the relaxation depends on the amount of mixer isolation which can be guaranteed.
To complete our analysis we have to take into account not only the mixer isolation but also the fact that the mixer will have a different gain of conversion.
A new contribution [6] will be proposed for this meeting to expound our arguments and give some details on our analysis.
We end up to the following table.
	Configuration
	REFSENS
	ACS
	IN-BAND BLOCKING
	NARROWBAND BLOCKING
	INTERMOD
	INTERMOD NARROWBAND

	C-5-C, BI T1
	NO
	NO
	NA
	NA
	NA
	NA

	C-5-C, BI T2
	NO
	NO
	NA
	NA
	NA
	NA

	C-5-CC, BI, T1
	NO
	NO
	NA
	NA
	NA
	NA

	C-5-CC, BI, T2
	NO
	NO
	NA
	NA
	NA
	NA

	C-10-CCC, BI, T1
	NO
	NO
	NO*
	NA
	NA
	NA

	C-10-CCC, BI, T2
	NO
	NO
	NO*
	NA
	NA
	NA

	C-5-C, BIV, T1
	NO
	NO
	NA
	NO
	NA
	NO

	C-5-C, BIV, T2
	NO
	NO
	NA
	NO
	NA
	NO

	C-10-CC, BIV, T1
	NO
	NO
	NO*
	NO
	NA
	NO

	C-10-CC, BIV, T2
	NO
	NO
	NO*
	NO
	NA
	NO

	CC-15-CC, BIV, T1
	NO
	NO
	NO
	NO
	NA
	NO

	CC-15-CC, BIV, T2
	NO
	NO
	NO
	NO
	NA
	NO

	CC-20-C, BIV, T1
	NO
	NO
	NO
	NO
	NO
	NO

	CC-20-C, BIV, T2
	NO
	NO
	NO
	NO
	NO
	NO

	CC-25-CC, BIV, T1
	NO
	NO
	NO
	NO
	NO
	NO

	CC-25-CC, T2 BIV, T2
	NO
	NO
	NO
	NO
	NO
	NO


*Valid only for 10MHz offset

In this contribution, we want to come back on each requirement to explain the change if we want to ensure “realistic testing” by considering simultaneous the two blocks of carrier at the UE receiver side.
2.1 REFSENS
Reference sensitivity assumptions are not impacted by the way of testing. Testing the blocks of carrier simultaneously will not impact the core requirement.
2.2 ACS 
For the ACS core requirement definition we assume the following worst case scenario for determining the possible impact due to the way of testing:
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Having the interferer position placed in-gap as indicated in the previous figure would set the ACS test case conditions for carrier 1 (DL1) and for the block of carrier 2 (DL2) and 3 (DL3) simultaneously. The same core requirement as for legacy case would then apply to both. No specific relaxation would be needed.
2.3 In-band blocking
For the In-band blocking core requirement definition we assume the following worst case scenario for determining the possible impact due to the way of testing:
[image: image2.png]



Having the interferer position placed in-gap as indicated in the previous figure would set the ACS test case conditions for carrier 1 (DL1) and In-band blocking test case conditions for the block of carrier 2 (DL2), 3 (DL3) and 4 (DL4) simultaneously. The core requirements as defined for legacy case would then not be applicable to this case. A new requirement should be defined to take into account the presence of ACS and In-band blocking conditions at the same time. A specific study should be done to check for a new test case definition and/or possible relaxation which would be needed.
2.4 Narrow-band blocking 
For the Narrowband-band blocking core requirement definition we assume the following worst case scenario for determining the possible impact due to the way of testing:
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Having the narrow band interferer position placed in-gap as indicated in the previous figure would set the Narrow-band blocking test for carrier 2 (DL2) and an unspecified narrow-band blocking test with 7.3Mhz offset on the carrier 1 (DL1) simultaneously. The core requirements as defined for legacy case would then not be applicable to this case. A new requirement should be defined to take into account the unspecified narrow band blocking on the carrier 1. A specific study should be done to check for a new test case definition and/or possible relaxation which would be needed.
2.5 Intermodulation
For the Intermodulation core requirement definition we assume the following worst case scenario for determining the possible impact due to the way of testing:
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Having the interferer position placed in-gap as indicated in the previous figure would set the Intermodulation test case conditions for the block of carrier 1 (DL1), 2 (DL2) and ACS test case conditions for the carrier 3 (DL3) as well as a CW carrier offset at 15Mhz offset from carrier 3. The core requirements as defined for legacy case would then not be applicable to this case. A new requirement should be defined to take into account the unspecified interferers on the carrier 3. A specific study should be done to check for a new test case definition and/or possible relaxation which would be needed.
2.6 Narrowband Intermodulations
For the Narrowband Intermodulations core requirement definition we assume the following worst case scenario for determining the possible impact due to the way of testing:
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Having the narrow band interferer position placed in-gap as indicated in the previous figure would set the Narrow-band intermodulations test for carrier 1 (DL1) and an unspecified narrow-band intermodulations test with different offsets on the carrier 2 (DL2) simultaneously. The core requirements as defined for legacy case would then not be applicable to this case. A new requirement should be defined to take into account the unspecified narrow band intermodulations on the carrier 2. A specific study should be done to check for a new test case definition and/or possible relaxation which would be needed.
2.7 Out of Band Blocking
As pointed out during last RAN4 meeting by some companies, Out of Band Blocking core requirements can be impacted by the LO leakage. Considering span with a step of 1 MHz to cover the whole frequency band as described in the legacy test, this would imply to analyze all possible intermodulation product with the blocks of carriers to determine the potential interferers falling in the signal band.

In non contiguous carrier aggregation context, the complexity of the test is therefore increased due to the increased number of combinations of downlink carrier and the uplink carrier positions. On top of that, assuming simultaneous testing of blocks of carrier would further increase the chances of exceeding the numbers of exceptions allowed in the core requirement. 

As a consequence and in order to simplify the test, we kindly request to operators to provide some recommendations on possible scenarios to limit the investigations only to realistic bands combinations.
Finally, a specific study should be done to check if a relaxation would be needed and/or if we have to re-consider the numbers of exceptions allowed.
3 Summary 

In this section we provide a list for all the requirements in the different configurations and we summarize the scenarios which may need relaxations assuming to test simultaneously the blocks of carriers and assuming a minimum amount of mixer isolation as described in [6].

Note that T1 and T2 indicate the different position of the interferer w.r.t. to the blocks of carriers.
	Configuration
	REFSENS
	ACS
	IN-BAND BLOCKING
	NARROWBAND BLOCKING
	INTERMOD
	INTERMOD NARROWBAND

	C-5-C, BI T1
	NO
	NO
	NA
	NA
	NA
	NA

	C-5-C, BI T2
	NO
	NO
	NA
	NA
	NA
	NA

	C-5-CC, BI, T1
	NO
	NO
	NA
	NA
	NA
	NA

	C-5-CC, BI, T2
	NO
	NO
	NA
	NA
	NA
	NA

	C-10-CCC, BI, T1
	NO
	NO
	NO*
	NA
	NA
	NA

	C-10-CCC, BI, T2
	NO
	NO
	NO*
	NA
	NA
	NA

	C-5-C, BIV, T1
	NO
	NO
	NA
	NO
	NA
	NO

	C-5-C, BIV, T2
	NO
	NO
	NA
	NO
	NA
	NO

	C-10-CC, BIV, T1
	NO
	NO
	NO*
	NO
	NA
	NO

	C-10-CC, BIV, T2
	NO
	NO
	NO*
	NO
	NA
	NO

	CC-15-CC, BIV, T1
	NO
	NO
	NO
	NO
	NA
	NO

	CC-15-CC, BIV, T2
	NO
	NO
	NO
	NO
	NA
	NO

	CC-20-C, BIV, T1
	NO
	NO
	NO
	NO
	NO
	NO

	CC-20-C, BIV, T2
	NO
	NO
	NO
	NO
	NO
	NO

	CC-25-CC, BIV, T1
	NO
	NO
	NO
	NO
	NO
	NO

	CC-25-CC, T2 BIV, T2
	NO
	NO
	NO
	NO
	NO
	NO


*Valid only for 10MHz offset
4 Conclusions

In this contribution we have analyzed the core requirements for the non contiguous carrier aggregation assuming simultaneous blocks of carrier testing and drawn some conclusions on the possible need for relaxations of the requirements. Section 3 provides a summary table with the information on the core requirements per scenarios which may need a relaxation. We can then conclude that several configurations need to be studied further in order to determine if new test cases and/or possible relaxations are required to be specified in the core requirements.
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