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On Requirements for 

Multicarrier Receiver Testing
1. INTRODUCTION
At GERAN#47 Ericsson proposed to introduce changes to TS 45.005 and TS 51.021 related to testing of multicarrier receivers [1][2][3].  
The proposed changes were in regard to refined tests for out-of-band and inband RX blocking and for AM suppression. It was reasoned that the current receiver tests do not include all impacts seen in real deployments, in which a multicarrier receiver needs to receive and process multiple wanted signals in the presence of multiple interferers, and that testing single receiver channels with one blocking interferer is not considered sufficient, since idle receiver resources could be exploited in this case to pass the tests. Also to this meeting, a discussion paper and CRs to TS 45.005 and TS 51.021 are provided [4][5][6]. In this contribution we depict our concerns to this proposal in section 2. Section 3 provides specific comments on the CRs and section 4 draws the conclusion. 
2. CONCERNS
2.1 Technical Justification 
The technical justification mentioned in [1][2][3] is not sufficient to introduce the proposed additional tests. More information needs to be provided in regard to why the current tests are not seen as appropriate to cover also multicarrier receivers. If this is related to operation of such multicarrier receivers in real deployments then more information should be given to understand the impact.
It is not clear what is the purpose of such additional tests, i.e. to test the multicarrier receiver with multiple receive channels activated and feeding the receiver with multiple signals on these channels. The wanted signals are close to reference receiver sensitivity and hence are such low, that neither in the RF front end nor in the ADC distortions will occur because of presence of these multiple signals. Thus testing with a single wanted signal is believed to be sufficient. 

Exploiting idle receiver resources will not yield the required gains in our view. The requirements need to be met at fairly low SNR, large improvements beyond this are not judged feasible. Hence more justification needs to be provided that such claimed remarkable gains can be obtained in case of using all receiver resources for processing of one input signal. 
In addition, if the single carrier test is not believed sufficient to test RX blocking and idle receiver resources could be used, why would this be different for RX sensitivity and RX interference tests ? Then the configuration with multiple carrier reception would need also to be applied for those performance requirements.
In this context it is left unclear why the proposed CR for TS 51.021 [6] includes additional tests of RX intermodulation, which was not part of the corresponding CR to GERAN#47 [3].  
2.2 Testing Complexity
Adding several test configurations as proposed in [3] or [6] will clearly increase complexity of testing both in terms of cost and time for testing, as well yield delays due to required test system development and for supporting some level of automatic testing. Also several test generators are needed, each per carrier. Such additional increase of testing complexity requires to be well justified. 
2.3 Affecting a Frozen Release 

The changes proposed in [4][5][6] refer to Release 9 being frozen. For this a clear justification is needed. It is left unclear whether a change back to Release 8 is intended since a multicarrier receiver is introduced in GERAN Release 8 specs. 
2.4 Adopted Approach for MSR in Mixed RAT Mode
The proposed changes refer to MSR base stations in single RAT GERAN mode. For MSR in mixed RAT mode the adopted approach in Release 9 was to perform testing of receiver blocking without the need to perform the test with simultaneous reception of multiple carriers. Hence the proposed additional tests are not complying with tests for MSR in mixed RAT mode. If adopted, this would also yield increased testing complexity for MSR in mixed RAT mode. As stated above this impact requires to be well justified. 
3. COMMENTS to CHANGE Requests

There are still inconsistencies in the proposed changes that are highlighted below. It should be noted that the comments refer to drafts of [5] and [6] distributed before actual TDoc submission.
3.1 Comments to 45.005 

The formulation in [5] is quite generic and vague and allows a multiplicity of test cases to be specified. The description should be more aligned to envisaged tests.
3.2  Comments to 51.021

There are comments to several subclauses in [6].

Subclause 7.6.2: the term relevant frequency band should be changed, since the term operating frequency band would be clearer. Also it is not clear whether the test is limited to 4 carriers or not, since limitation to 4 carriers is mentioned, but handling of remaining carriers beyond 4 is mentioned as well.

Subclause 7.6.3:  The interpretation of all notes, a) through e), is unclear in the context of a multicarrier receiver with multiple wanted signals. The interpretation of subclause 7.6.3 notes a) to d) is ambiguous, since the measurement order is left unclear. The interpretation of subclause 7.6.3 note e) is left unclear in the context of step 9). This requires to be further clarified.

Subclause 7.7.1: it is unclear where to place the interfering signals in the intermodulation test, since they are defined with respect to the wanted signal frequency: 

“due to the presence of two or more unwanted signals with a specific frequency relationship to the wanted signal frequency.” 

This is not applicable since there are many wanted signal frequencies. 

Subclause 7.7.2 ii): It is not clear at which locations in the operating band the measurement should be carried out (B, M, T). The term simultaneous is mentioned twice instead once. 

Subclause 7.8.2 ii): It is unclear what should be done in case the RF bandwidth does not allow for minimum frequency spacing between the pairs, in this case minimum spacing cannot be used. Furthermore there are too many case distinctions in this subclause, which are difficult to be followed by the reader and are possibly confusing. The test case specification should rather be structured in terms of definite carrier configurations.  
4. Conclusion 
We do not see a need for changes as proposed in [4][5][6]. This is because of 

· insufficient technical justification, 
· significant increase in testing complexity, 
· impact on a frozen release and 
· different approach adopted for testing MSR (Rel-9) in mixed RAT mode.
Thus the current tests are considered sufficient to cover multicarrier receiver requirements. 
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