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1 Introduction

In meeting R4-59bis and 60 the discussion on non contiguous carrier aggregation in the context of HSDPA was started. 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


The table shows that there are only 2 bands where (so far) non contiguous CA for HSDPA is planned to be deployed, namely band I and band IV. In this contribution we discuss further how to define the core requirements by taking into account the complexity issue.

In general the same legacy type of interferer should be applicable. The carriers belonging to the non contiguous carrier aggregation configuration belongs to the set of carriers which can be used for the legacy single carrier type of transmission. As such the same type of interferers are applicable in the gap and outside the gap. 

2 Discussion

In the following we discuss the interferer types and the applicability of the test in gap or out of gap.
2.1 Interferer

In legacy test cases the interferer is either narrowband (i.e. GSM) or a modulated signal (5MHz modulated signal, another HSDPA for example or UMTS) or a Continuous Waveform (CW).

It is important to understand which interferers we can expect in the gaps. However we think that these 3 types of interferers should be considered as much as possible the baseline for the definition of the requirements.

Hence we propose the following:
Proposal 1: Depending on the test cases re-use as much as possible the interferers definition as defined for legacy single carrier UEs. 

2.2 Applicability of the tests

It should be noted that in the following we do not address the issue related to the possible relaxation of the requirement due to LO leakage (this is addressed in a separate contribution). Here we discuss whether the same legacy type of test can be reused and how it could be reused for this particular non contiguous carrier aggregation case. 

In general, depending on the test the offset between the wanted carrier and the interfering carrier can be 

· 2.7MHz for narrowband blocking

· 3.5MHz and 5.9MHz for narrowband intermodulation
· 5MHz for the ACS test

· 10MHz for the in-band blocking and intermodulation

· 15MHz for the in-band blocking

· 20MHz for intermodulation

In general it can be noticed that there are 2 possible way of working:

1. Require the UE to pass the appropriate requirements by considering the legacy position/type of blockers on a single (block of) carrier(s) at a time

2. Require the UE to pass the appropriate requirements by considering the legacy position/type of blockers on all the carriers simultaneously.

Let’s call the offset related to a certain test ‘O’ and ‘Gap length’ the length of the gap for a certain configuration. 

If approach 1 is considered the test could be defined:

· Out of gap always defined (a part for narrowband type of requirement which is band dependent) 

· In gap test defined only if Gap length ≥ O

If approach 2 is considered the test could be defined as follows:

· Out of gap always defined (a part for narrowband type of requirement which is band dependent) 

· In gap test defined only if Gap length≥ 2*O - bandwidth of the blocker 

If approach 2 is considered but for configurations such that the gap length is <2*O-bandwidth of the blocker, the requirements would become more stringent for the carrier (or block of carriers) located closer to the blocker.

We propose here to consider approach 1. 

Proposal 2: Require the UE to pass the appropriate requirements by considering the legacy position/type of blockers on a single (block of) carrier(s) at a time

In the following we analyze each test.

Note that in case of multiple contiguous carrier, negative (positive) offset refers to the assigned channel frequency of the lowest (highest) carrier frequency used.
2.2.1 ACS

The ACS requirements are defined for an interferer located at ±5MHz w.r.t the carrier The ACS test will be defined for each configuration.
2.2.2 In-band blocking

The in-band blocking is defined for a modulated interferer with an offset of 10MHz and 15MHz w.r.t to the carrier frequency of the wanted carrier.

	Band
	Gap length
	Number of Component Carriers
	Configuration
	In-band blocking out of gap
	In-band blocking in gap 10MHz offset
	In-band blocking in gap 15MHz offset

	I
	5
	2
	C-5-C
	YES
	NO
	NO

	I
	5
	3
	C-5-CC
	YES
	NO
	NO

	I
	10
	4
	C-10-CCC
	YES
	YES
	NO

	IV
	5
	2
	C-5-C
	YES
	NO
	NO

	IV
	10
	3
	C-10-CC
	YES
	YES
	NO

	IV
	15
	4
	CC-15-CC
	YES
	YES
	YES

	IV
	20
	3
	CC-20-C
	YES
	YES
	YES

	IV
	25
	4
	CC-25-CC
	YES
	YES
	YES


2.2.3 Narrowband blocking

The narrowband blocking requirement is defined only for band IV in the legacy case. The same handling should be considered in this case as well.

Hence, we propose to consider narrowband blocking requirements only for band IV.

The offset of the interferer for narrowband blocking is 2.7MHz w.r.t the carrier frequency. Hence a 5MHz gap is sufficient in order to define a similar narrowband blocking test case. 

	Band
	Gap length
	Number of Component Carriers
	Configuration
	narrowband blocking out of gap
	Narrowband blocking in gap 

	I
	5
	2
	C-5-C
	NO
	NO

	I
	5
	3
	C-5-CC
	NO
	NO

	I
	10
	4
	C-10-CCC
	NO
	NO

	IV
	5
	2
	C-5-C
	YES
	YES

	IV
	10
	3
	C-10-CC
	YES
	YES

	IV
	15
	4
	CC-15-CC
	YES
	YES

	IV
	20
	3
	CC-20-C
	YES
	YES

	IV
	25
	4
	CC-25-CC
	YES
	YES


2.2.4 Intermodulation

The offsets of the CW interferer is 10MHz and the offset of the modulated carrier is 20MHz. 20MHz gap is necessary in order to define this test in gap. 

	Band
	Gap length
	Number of Component Carriers
	Configuration
	intermodulation out of gap
	Intermodulation in gap 

	I
	5
	2
	C-5-C
	YES
	NO

	I
	5
	3
	C-5-CC
	YES
	NO

	I
	10
	4
	C-10-CCC
	YES
	NO

	IV
	5
	2
	C-5-C
	YES
	NO

	IV
	10
	3
	C-10-CC
	YES
	NO

	IV
	15
	4
	CC-15-CC
	YES
	NO

	IV
	20
	3
	CC-20-C
	YES
	YES

	IV
	25
	4
	CC-25-CC
	YES
	YES


2.2.5 Intermodulation narrowband

This requirement is defined only for band IV for the legacy tests. Hence we propose here to follow the same handling, i.e. define narrowband intermodulation only for band IV.
The offsets which have been defined for the legacy tests are 3.5MHz for the CW and 5.9MHz for the GMSK modulated signal. The minimum necessary gap is 5MHz.

	Band
	Gap length
	Number of Component Carriers
	Configuration
	intermodulation out of gap
	Intermodulation in gap 

	I
	5
	2
	C-5-C
	NO
	NO

	I
	5
	3
	C-5-CC
	NO
	NO

	I
	10
	4
	C-10-CCC
	NO
	NO

	IV
	5
	2
	C-5-C
	YES
	YES

	IV
	10
	3
	C-10-CC
	YES
	YES

	IV
	15
	4
	CC-15-CC
	YES
	YES

	IV
	20
	3
	CC-20-C
	YES
	YES

	IV
	25
	4
	CC-25-CC
	YES
	YES


3 Conclusions

In this paper we have discussed the definition of the requirements for non contiguous carrier aggregation. The following has been proposed:

Proposal 1: Depending on the test cases re-use as much as possible the interferers definition as defined for legacy single carrier UEs. 

Proposal 2: Require the UE to pass the appropriate requirements by considering the legacy position/type of blockers on a single (block of) carrier(s) at a time

Proposal 3: ACS should be defined for all the configurations both in gap and out of gap.

Proposal 4: Define in-band blocking for all the scenarios out of gap. Define in band blocking in gap only for configurations with ≥10MHz and ≥15MHz gap.

Proposal 5: consider narrowband blocking and narrowband intermodulation requirements only for band IV.

Proposal 6: Define narrowband blocking in gap and out of gap for all the configurations in band IV.

Proposal 7: Define intermodulation requirements for all the scenarios out of gap and in ga only for the scenarios with 20 or 25MHz gap length.

Proposal 8: Define intermodulation narrowband for all the scenarios in band IV out of gap and in gap only for the scenarios with ≥10MHz.
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