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Introduction

The discussion on MSR-NC receiver testing was initiated at previous RAN4 meetings [1,2,3] and in GERAN1 [4]. This paper elaborates on receiver testing for MSR-NC and also makes a text proposal for TR 37.802.

Discussion

At RAN4#57 there was an agreement on a generic approach for MSR in non-contiguous spectrum. RAN4 concluded that the edge and the gap receiver requirement should be similar, implying that the existing MSR requirements could be applied also in the gap as long as the interferer type and offsets allows. This was briefly discussed for the receiver in [2]. The requierments will then to a large extent be based directly on the existing MSR requirements, while the non-contiguous spectrum aspects will mainly be implemented through proper test configurations. This development stresses the need for proper testing of the receiver.

As discussed in [3], the intention of the specification for the MSR blocking requirements in TS 37.104 is to make the requirements applicable for any carrier regardless of RAT, when “General blocking requirements” and “General narrow band blocking” are concerned:
-
For any E-UTRA carrier, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel defined in TS 36.104 [4], subclause 7.2.

-
For any UTRA FDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.104 [2], subclause 7.2.

-
For any UTRA TDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.105 [3], subclause 7.2.

-
For any GSM/EDGE carrier, the conditions are specified in TS 45.005 [5], Annex P.2.1.

The intention is the same for the additional narrowband blocking and AM suppression for GSM/EDGE in TS 37.104:
7.4.3
Additional Narrowband blocking minimum requirement for GSM/EDGE

The GSM/EDGE in-band blocking requirement as stated in TS 45.005 [5], applicable parts of subclauses 5.1.3 and 5.1.4, shall apply for any GSM/EDGE carrier.

The conditions specified in TS 45.005 [5], Annex P.2.1 apply for GSM/EDGE in-band narrowband blocking. 

7.4.4
GSM/EDGE requirements for AM suppression

The GSM/EDGE AM suppression requirement as stated in TS 45.005 [5], applicable parts of subclauses 5.2.2, shall apply for any GSM/EDGE carrier.

The conditions specified in TS 45.005 [5], Annex P.2.3 apply for GSM/EDGE AM suppression. 

For MSR BS in non-contiguous spectrum, the need for defining proper requirements and conformance testing is more accentuated, due to the possibility that uncoordinated operators may operate inside the gap(s), combined with the challenge to design broadband receivers for even wider bandwidths, while ensuring full performance for all carriers regardless of allocation or RAT. The same concern also applies for receiver inter-modulation, both for the general and the narrow-band intermodulation requirements.

For MSR scenarios in non-contiguous spectrum, the single carrier test approach is thus far from being sufficient, regardless if the interferers are outside the RF BW edges or within the gap(s). Considering the broadband receivers needed, there is a need to define requirements and the corresponding conformance tests based on simultaneous activation of carriers over the declared RF BW with the related interferers at specified offsets. This will ensure that the receiver is equipped with enough capabilities and resources to apply proper digital filtering on all carriers, ensuring that the integrity and performance of “any carrier” is maintained.
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Figure 1: Example interfering signal position in relation to two sub-blocks for MSR-NC.
The implication is that the current MSR receiver test configurations will not be sufficient (too few carriers) and need to be modified to handle the non-contiguous cases and that simultaneous activation of received carriers for blocking and intermodulation tests will be needed. In addition, as discussed in [2], there is a need to restrict both in-band blocking and receiver IM requirements for the gap in case of limited gap size. This would even more motivate the need for proper tests of MSR-NC receivers.
GERAN WG1 initiated this discussion of the receiver test aspects by identifying that they currently only cover the single carrier aspects. A number of change request have been submitted on possible modifications to core and test specification and are currently pending approval in GERAN [4]. Since there is a parallel WI for non-contiguous scenarios ongoing in GERAN, the GSM/EDGE single RAT requirements and tests for blocking, AM suppression and receive intermodulation will be considered also in WG1 and should consequently be referred to as additional requirements for MSR-NC in TS 37.104 and TS 37.141.

In order not to add unmotivated complexity to the receiver tests, it is proposed to limit the number of simultaneous activated carriers to four or five. Note that the current proposal in GERAN is based on four carriers [4].

Conclusion and proposal
There is a need to capture the multi-carrier broadband receiver characteristics for MSR-NC in both the fundamental receiver requirements and in the testing. It is proposed to have receiver test configurations with simultaneous activation of multiple carriers over the declared maximum RF bandwidth, with interferers at specified offsets not only outside the edges but also within the gaps. It is also proposed to limit such a configuration to in-band requirements, i.e. blocking and receiver intermodulation. In order not to add unmotivated complexity, also it is proposed to limit the number of simultaneous activated carriers to four or five.

It is proposed that the attached text proposal is included in TR 37.802.
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Receiver characteristics

7.1
General

In order to capture the broadband receiver characteristics for MSR BS in non-contiguous spectrum, it is necessary to apply simultaneous multi carrier testing of the receiver for the in-band blocking and the receiver intermodulation requirements. The simultaneous multi-carrier tests imply that several carriers over the declared maximum RFBW are activated and tested, while interferer signals at specified offsets are applied as shown in Figure 7.1-1. This approach will ensure that the integrity and performance is maintained of all carriers regardless of RAT, which is the stated intention of requirements in the MSR specifications [6][11][12]. 
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Figure 7.1-1: Example interfering signal position in relation to two sub-blocks for MSR-NC.
To avoid adding unnecessary test complexity, the number of simultaneous activated carrier can be restricted to [four/five] carriers]. 
For MSR in non-contiguous spectrum, the receiver intermodulation, in-band selectivity and blocking requirements should be tested with simultaneously activated carriers as defined in the corresponding test configuration in TS 37.141 [11].
<Text will be added.>
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