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1 Introduction

A work item for carrier aggregation enhancements for LTE Release 11 has been approved and updated in RAN #51 and #52 respectively [1, 2]. One objective is to specify BS requirements for non-contiguous carrier aggregation.

The objective of the now approved MSR-NC work item was to specify RF requirements for the MSR specification such that common RF components can be used where more than one spectrum block is in use and where the blocks are non-contiguous in frequency within a band. The details of the changes are documented in approved CR to TS 37.141 in [3].  

Accordingly, the following BS core requirements are impacted:

-ACLR

-Operating band unwanted emissions

-Transmitter Intermodulation

-Narrowband blocking

-Blocking

-Intermodulation

-Narrowband intermodulation

The MC/CA realization can be done with two separate transceivers where each transceiver would handle a sub-block and thus existing current release-10 single RAT or Contiguous MSR requirements would apply per port as before.

In the other case, treated here, where one transceiver with large enough maximum RFBW and capabilities to satisfy gap requirements, can support both blocks, we need an updated set of requirements for non-contiguous carrier aggregation.

This contribution analyses the necessary changes in TS 36.141 when non-contiguous carrier aggregation operation is considered, based on MSR-NC. MSR-NC applies for single RAT LTE as well through Capability Set 2, CS2. 
A draft CR is presented for review.

The rest of requirements in TS 36.141 apply for both contiguous and non-contiguous spectrum operation. 
2 Discussion
A draft CR for NC CA LTE on TS 36.104 was presented by Ericsson and ST-Ericsson at RAN4#60bis [4]. The draft CR was based on MSR-NC CS2. In the subsequent discussion the following issues were found: 
· Use of Option 2 “UMTS” masks

· Maturity of MSR specification in relation to TDD
· Maturity of MSR specification in relation to BS Classes

· Differences between TS 36 and TS 37 in relation to differences in manufacturer’s declaration

· Differences between TS 36 and TS 37 in relation to conformance testing, where the use of two specifications, TS 36.141 and TS 37.141 would create confusion
Some of these points are addressed in this document, while other are treated in other contributions. 

The use of Option 2 “UMTS” masks is discussed in [5]. 
The maturity of the MSR specification when it comes to TDD is discussed in [6, 7].

When it comes to the MSR specification in relation to BS Classes we would like to point out that Medium range and Local Area BS classes will be added to MSR in the approved and ongoing WI [8].
The two last bullets, manufactures declaration and test configurations are treated in this draft CR document. Any difficulties in relation to conformance testing due the use of two specifications, TS 36.141 and TS 37.141 and references, we aim to resolve by showing the draft CR text itself, as an example. 
2.1 Section 4.6.8 Manufacturers declaration and 4.10 test configurations
The necessary additional declaration for NC operation is added to section 4.6.8. The set of additional declarations are small and manageable and similar to what would have been needed in a completely stand alone update of TS 36 (without references to TS 37).

To make the references complete the test configurations NTC2 for E-UTRA CS2 is defined as per TS 37. This means that all NC CA LTE conformance procedures added have a proper test configuration and test procedure.
2.2 Section 6.6.2 Adjacent Channel Leakage power Ratio (ACLR) 

A specific reference is introduced in TS 36.141 to TS 37.141.

2.3 Section 6.6.3 Operating band unwanted emissions

A specific reference is introduced in TS 36.141 to TS 37.141.
2.4 Section 6.7 Transmitter intermodulation

A specific reference is introduced in TS 36.141 to TS 37.141.

2.5 Section 7.5 Adjacent Channel Selectivity (ACS) and narrow band blocking

A specific reference is introduced in TS 36.141 to TS 37.141.

2.6 Section 7.6 Blocking

A specific reference is introduced in TS 36.141 to TS 37.141.

2.7 Section 7.8 receiver intermodulation

A specific reference is introduced in TS 36.141 to TS 37.141.

3 Conclusion
We have reviewed the necessary changes to TS 36.141 in conjunction with the introduction of Non Contiguous LTE and the proposed changes are contained in a draft CR, attached to the end of this document.
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------------------- Start of changed sections --------------
4.6.8
Manufacturer's declarations of supported RF configurations
The manufacturer shall declare which operational configurations the BS supports by declaring the following parameters:
· Support of the BS in non-contiguous spectrum operation. If the BS does not support non-contiguous spectrum operation the parameters for non-contiguous spectrum operation below shall not be declared; 
· The supported operating bands defined in subclause 5.5; 

· The frequency range within the above operating band(s) supported by the BS;
· The maximum Base Station RF bandwidth supported by a BS within each operating band;
•
for contiguous spectrum operation

•
for non-contiguous spectrum operation

· The supported operating configurations (multi-carrier, carrier aggregation, and/or single carrier) within each operating band.
· The supported component carrier combinations at nominal channel spacing within each operating band.
· The rated output power per carrier;

NOTE:
Different rated output powers may be declared for different operating configurations.
· The rated total output power as a sum of all carriers;
•
for contiguous spectrum operation

•
for non-contiguous spectrum operation
· Maximum number of supported carriers within each band;
•
for contiguous spectrum operation

•
for non-contiguous spectrum operation
If the rated total output power and total number of supported carriers are not simultaneously supported, the manufacturer shall declare the following additional parameters:

· The reduced number of supported carriers at the rated total output power;
The reduced total output power at the maximum number of supported carriers.
If the BS support non-contiguous spectrum operation the following parameters for non-contiguous spectrum operation below shall be declared:
· Maximum supported power difference between carriers
------------------- end of changed section-----------------
------------------- start of next modified section ---------
4.10.2
CA specific test configuration 
The test configuration in this clause is used to test CA occupied bandwidth.

4.10.2.1
Test configuration generation for contiguous CA
The CA specific test configuration should be constructed on a per band basis using the following method: 

-
All CC combinations supported by the BS, which have different sum of channel bandwidth of CC, shall be tested. For all CC combinations which have the same sum of channel bandwidth of CC, only one of the CC combinations shall be tested.
-
Of all CC combinations which have same sum of channel bandwidth of CC, select those with the narrowest carrier at the lower edge. 
-
Of the combinations selected in the previous step, select one with the narrowest carrier at the higher edge.
-
If there are multiple combinations fulfilling previous steps, select the one with the smallest number of CC.

-
If there are multiple combinations fulfilling previous steps, select the one with the widest carrier being adjacent to the lowest carrier.

-
If there are multiple combinations fulfilling previous steps, select the one with the widest carrier being adjacent to the highest carrier
-
If there are multiple combinations fulfilling previous steps, select the one with the widest carrier being adjacent to the carrier which has been selected in the previous step. 
-
If there are multiple combinations fulfilling previous steps, repeat the previous step until there is only one combination left. 
-
The nominal carrier spacing defined in clause 5.7.1A shall apply. 
4.10.2.2
Test configuration power allocation for contiguous CA
Set the power spectral density of each carrier to be the same level so that the sum of the carrier powers equals the rated total output power for E-UTRA according to the manufacturer’s declaration in sub clause 4.6.8.
4.10.2.3 Test configuration generation for non-contiguous CA
For BS supporting intra-band non-contiguous carrier aggregation or non-contiguous multi carrier operation, the test configuration is NTC2 as defined in TS 37.141, 4.8.2aHH NTC2 power allocation, for the Band Category (BC1, BC2 or BC3) of the declared operating band as defined in TS 37.141 subcaluse 4.4.
------------------- end of changed section-----------------
------------------- start of next modified section ---------
6.6.2
Adjacent Channel Leakage power Ratio (ACLR)


6.6.2.1
Definition and applicability

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centered on the assigned channel frequency to the filtered mean power centered on an adjacent channel frequency.
The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification. For a multi-carrier BS, the requirement applies for the adjacent channel frequencies below the lowest carrier frequency transmitted by the BS and above the highest carrier frequency transmitted by the BS for each supported multi-carrier transmission configuration or carrier aggregation configurations. The requirement applies during the transmitter ON period.

For a wide area BS supporting intra-band non-contiguous carrier aggregation or non-contiguous multi carrier operation the test procedure in TS 37.141 subclause 6.6.4 shall be used. The test configuration in subclause 4.10.2.3 shall be used.
------------------- end of changed section-----------------
------------------- start of next modified section ---------
6.6.3
Operating band unwanted emissions

6.6.3.1
Definition and applicability

Unless otherwise stated, the Operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band (see Table 5.5-1). 

The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier) and for all transmission modes foreseen by the manufacturer's specification. 

The unwanted emission limits in the part of the downlink operating band that falls in the spurious domain are consistent with ITU-R Recommendation SM.329 [5]. 

For a multicarrier E-UTRA BS or BS configured for intra-band contiguous carrier aggregation the definitions above apply to the lower edge of the carrier transmitted at the lowest carrier frequency and the higher edge of the carrier transmitted at the highest carrier frequency within a specified operating band.

For Wide Area BS, the requirements of either subclause 6.6.3.5.1 (Category A limits) or subclause 6.6.3.5.2 (Category B limits) shall apply. For a wide area BS supporting intra-band non-contiguous carrier aggregation or non-contiguous multi carrier operation the test procedure in TS 37.141 subclause 6.6.2 shall be used. The test configuration in subclause 4.10.2.3 shall be used.
For Local Area BS, the requirements of subclause 6.6.3.5.2A shall apply (Category A and B).

For Home BS, the requirements of subclause 6.6.3.5.2X shall apply (Category A and B).

The application of either Category A or Category B limits shall be the same as for Transmitter spurious emissions (Mandatory Requirements) in subclause 6.6.4.5.

For Category B Operating band unwanted emissions, there are two options for the limits that may be applied regionally. Either the limits in subclause 6.6.3.5.2.1 or subclause 6.6.3.5.2.2 shall be applied.
------------------- end of changed section-----------------
------------------- start of next modified section ---------
6.7
Transmitter intermodulation

6.7.1
Definition and applicability

The transmit intermodulation requirement is a measure of the capability of the transmitter to inhibit the generation of signals in its non linear elements caused by presence of the own transmit signal and an interfering signal reaching the transmitter via the antenna. The requirement applies during the transmitter ON period and the transmitter transient period. 

The transmit intermodulation level is the power of the intermodulation products when an E-UTRA signal of channel bandwidth 5 MHz as an interfering signal is injected into an antenna connector at a mean power level of 30 dB lower than that of the mean power of the wanted signal. 

The wanted signal is E-UTRA single carrier, or multi-carrier, or multiple contiguously aggregated carriers. The interfering signal centre frequency offset from the wanted signal carrier centre frequency shall be as in Table 6.7.1-1.

Table 6.7.1-1 Interfering signal centre frequency offset from wanted signal carrier centre frequency

	Parameter
	Value

	Interfering signal centre frequency offset from the lower (higher) edge of the wanted signal 
	± 2.5 MHz

± 7.5 MHz

± 12.5 MHz

	NOTE 1:
Interfering signal positions that are partially or completely outside of the downlink operating band of the base station are excluded from the requirement, unless the interfering signal positions fall within the frequency range of adjacent downlink operating bands in the same geographical area. 
NOTE 2:
NOTE 1 is not applied in Band 1, 3, 9, 11, 18, 19, 21, 34 in certain regions.


The wanted signal channel bandwidth BWChannel shall be the maximum channel bandwidth supported by the base station.

The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification.

In case that none of the interfering signal positions according to the conditions of Table 6.7.1-1 is applicable, a wanted signal channel bandwidth BWChannel less than the maximum channel bandwidth supported by the base station shall be selected so that at least one applicable interfering signal position according to Table 6.7.1-1 is obtained. If the BS does not support any channel bandwidths less than the maximum supported bandwidth, an interfering signal outside or partly outside the downlink operating band shall used.

For a wide area BS supporting intra-band non-contiguous carrier aggregation or non-contiguous multi carrier operation the test procedure in TS 37.141 subclause 6.7 shall be used. The test configuration in subclause 4.10.2.3 shall be used.
------------------- end of changed section-----------------
------------------- start of next modified section ---------
7.5
Adjacent Channel Selectivity (ACS) and narrow-band blocking

7.5.1
Definition and applicability

Adjacent channel selectivity (ACS) is a measure of the receiver’s ability to receive a wanted signal at its assigned channel frequency in the presence of an adjacent channel signal with a specified centre frequency offset of the interfering signal to the band edge of a victim system. 

The interfering signal shall be an E-UTRA signal as specified in Annex C.

For a wide area BS supporting intra-band non-contiguous carrier aggregation or non-contiguous multi carrier operation the test procedure in TS 37.141 subclause 7.4 and requirements in 7.4.5.2 General narrowband blocking test requirement shall be used. The test configuration in subclause 4.10.2.3 shall be used.
------------------- end of changed section-----------------
------------------- start of next modified section ---------
7.6
Blocking

7.6.1
Definition and applicability

The blocking characteristics is a measure of the receiver ability to receive a wanted signal at its assigned channel in the presence of an unwanted interferer, which are either a 1.4MHz, 3MHz or 5MHz E-UTRA signal for in‑band blocking or a CW signal for out-of-band blocking. The interfering E-UTRA signal shall be as specified in Annex C. 
The blocking performance requirement applies as specified in the Tables 7.6-1, 7.6-1a, 7.6-1b and 7.6-2 in clause 7.6.5. 
For a wide area BS supporting intra-band non-contiguous carrier aggregation or non-contiguous multi carrier operation the test procedure in TS 37.141 subclause 7.4 and requirements in 7.4.5.1 General blocking test requirement shall be used. The test configuration in subclause 4.10.2.3 shall be used.
------------------- end of changed section-----------------
------------------- start of next modified section ---------
7.8
Receiver intermodulation 

7.8.1
Definition and applicability

Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the desired channel.  Intermodulation response rejection is a measure of the capability of the receiver to receive a wanted signal on its assigned channel frequency in the presence of two interfering signals which have a specific frequency relationship to the wanted signal. Interfering signals shall be a CW signal and an E-UTRA signal as specified in Annex  C.
For a wide area BS supporting intra-band non-contiguous carrier aggregation or non-contiguous multi carrier operation the test procedure in TS 37.141 141 subclause 7.7 and requirements in 7.7.5.1 General intermodulation test requirement and 7.7.5.2 General narrowband intermodulation test requirement shall be used. The test configuration in subclause 4.10.2.3 shall be used.
------------------- end of changed section-----------------
------------------- end of CR --------------------------------
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