3GPP TSG-RAN WG4 meeting #57
R4-104397
Jacksonville, FL, U.S., 15-19 November, 2010


Source:
Ericsson
Title:
On MSR-NC receiver aspects
Agenda item:
12.1.1
Document for:
Discussion
1 Introduction

In [1], a generic approach for MSR-NC was proposed and in [2], the discussion on multi carrier receiver tests was initiated. In this paper we further elaborate on the need to capture the multi-carrier broadband receiver characteristics.

2 Discussion

There is an ongoing discussion in GERAN WG1 considering the receiver tests and the fact that they currently only cover the single carrier aspects. Some Proposals on possible modifications to core and test specification is currently under discussion in GERAN.

For the broadband receiver needed for MSR-NC, the non contiguous case implies that we should have similar requirements inside the gaps as the ones at the block edges, since the gaps belong to uncoordinated operators. This concerns receiver requirements such as in-band blocking and receiver intermodulation, and the corresponding conformance testing. 

For the MSR blocking requirements in TS 37.104, the intention of the specification is to make the requirements applicable for any carrier regardless of RAT when “General blocking requirements” and “General narrow band blocking” is 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 additional narrowband blocking and AM suppression for GSM/EDGE:
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 non-contiguous MSR scenarios, the single carrier test approach is far from being sufficient, regardless if the interferers are outside the RFBW edges or within the gap(s). We need to define requirements and the corresponding conformance tests based on simultaneous activation of carriers over the declared RFBW and interferers at specified offsets. This would ensure that the receiver is equipped with enough capabilities and resources to apply proper digital filtering, ensuring that 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.
For non-contiguous MSR, the need for defining proper requirement 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 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.

The implication is that current MSR test configurations will not be sufficient and need to be modified to handle the non-contiguous cases as well as simultaneous activation of carriers for blocking and intermodulation tests. In addition, there may be combinations of gap size due to declared bandwidth and the frequency offsets defined for some Rx requirements that make a revision of some MSR requirements necessary. 
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 possibly receive intermodulation will be discussed in WG1 and should consequently be referred to as additional requirements for MSR-NC in TS 37.104 and TS 37.141.

3 Conclusion 

In this paper, we address the need to capture the multi-carrier broadband receiver characteristics for MSR-NC in the fundamental receiver requirements. We propose to treat the gaps in the same way as the RFBW edge and consequently having 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 requirements to in-band requirements i.e. blocking and receiver intermodulation.

This would also influence the receiver test configurations for MSR-NC. 
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