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Rx performance requirements and conformance testing in uplink
1. Introduction

At TSG-GERAN #36, two contributions discussed the merits of specifying HUGE-A performance requirements using a dual antenna receiver [1] and a single antenna receiver [2]. No conclusion could be made.

In this contribution, the merits of using a dual antenna receiver are further discussed.
2. Motivation

The assumption during the HUGE work item, to use a dual antenna receiver when optimising the channel coding schemes both for HUGE A and B, is based on the understanding that the dual antenna receiver should be assumed to be the default receiver that will be deployed. 
Given that the performance difference between the single antenna receiver and dual antenna receiver is potentially very large, it can be argued that the specification of single antenna performance values for dual antenna deployments might have limited relevance (requirements will be set at non operational points of the C/I or SNR range).
A further motivation is that the signal processing strategies may differ between single antenna and dual antenna receivers, in particular when a HOM receiver is squeezed into legacy HW. Mandating requirements for one antenna could therefore force BTS manufacturers to implement two receiver variants – one for performance testing and one for providing good performance in the field.

To better align the uplink performance requirements to the performance of the receivers in the field, it is therefore proposed to use dual antenna receivers when specifying performance requirements for all newly specified services on the uplink. Already dual antenna receivers are assumed for HUGE B, and antenna diversity in the uplink will also be needed to meet the MUROS study item objectives.
3. Reference interference profile
In 45.005, the reference interference performance for the uplink assumes a single interferer. This is the simplest profile to use when testing, but will produce results which are too optimistic when compared to multi-interferer profiles. Nevertheless, this is also often the profile that is assumed when dual antenna performance figures are requested by operators. 
Multi-interferer profiles could be assumed like with DARP and DARP II. As with DARP II, parameters for antenna correlation and antenna gain imbalance can even be introduced (with typical and ideal sets being specified). However the derivation of new interferer profiles either for single or for dual antenna receivers is not being proposed here due to the lack of time. Instead, it is proposed to continue to use single interferer profiles.

4. BTS types which use a single antenna receiver

One question that was raised in TSG-GERAN #36 was how to test a single antenna receiver against dual-antenna performance requirements. Normally in 45.005, an offset in sensitivity is specified between different BTS types. However in this case, this will be difficult to specify because the difference in performance is expected to vary considerably (dependent on many factors). Therefore it is proposed that separate requirements are specified between single and dual antenna receivers (like they have been between low and high frequency bands). A network vendor will need to declare whether a BTS supports single antenna and/or dual antenna deployments and consequently show conformance to the relevant requirements.

5. Conclusion
In this contribution, the merits of using a dual antenna receiver when specifying performance requirements for the uplink have been discussed.
The motivation is to better align the uplink performance requirements to the performance of the receivers in the field.
For reference interference performance, it is proposed to continue to assume a single interferer. This is the simplest profile to use when testing, and the specification of new interferer profiles is not possible due to lack of time.

To support single antenna deployments, it is proposed that separate requirements are specified between single and dual antenna receivers.
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