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Discussion on receiver performance requirements for HUGE
1 Introduction

Tables for reference performance requirements for HUGE were included in 3GPP TS 45.005 ‎[1] already at GERAN #35, but the values are yet to be defined.
According to the current 45.005 ‎[1], the performance requirements for HUGE A will be specified for a single-antenna receiver (as is common practice in 45.005), while the requirements for HUGE B will be specified for a dual-antenna receiver.
It has been argued ‎[2] that the performance requirements for HUGE A instead should be specified for a dual-antenna receiver. The present contribution is a response to ‎[2], arguing that receiver performance requirements for HUGE A should be specified for single-antenna receivers only.
2 Discussion

The motivation to why receiver performance requirements for HUGE B would be specified for a dual-antenna receiver is that such a receiver may be a prerequisite for high symbol rate (HSR) receivers to handle the interference due to the use of a wideband TX pulse. For HUGE A, there is no such connection to dual-antenna receivers. HUGE A is merely a new modulation scheme (16QAM) and will work perfectly well also with a single antenna receiver.

It can be argued that dual-antenna requirements are more relevant since most BTSs in the field have two antennas. However, this is a general issue, not related to HUGE in particular. In 3GPP, all BTS performance requirements are currently specified for a single-antenna only, and specifying dual-antenna performance requirements for HUGE A would mean a very limited improvement to this situation. If standardised performance requirements for dual-antenna BTS receivers are seen as important by operators, this should be addressed generally for all services in a separate work item. It should be noted however that such performance testing is done today by network vendors without explicit requirements from 3GPP.
Also, it has to be taken into account that during a TBF in HUGE A mode, the six lowest MCS from EGPRS (MCS-1 to MCS-6) will be used in addition to the five new HUGE A MCSs (UAS-7 to UAS-11). There are currently no performance requirements for dual-antenna receivers for EGPRS. Therefore, if dual-antenna requirements were specified for HUGE A, half of the MCSs used in HUGE A would be specified with receive diversity and the other half without. This would make it difficult for operators to assess the gains of HUGE A compared to legacy EGPRS.
Another issue with dual-antenna receiver performance requirements is that currently, no dual-antenna test scenarios are defined for uplink. One possibility would be to reuse the DARP phase II test scenarios (DTS), however the antenna correlation and gain imbalance parameters, as well as the relative interference strengths, are likely different in uplink. The first step of specifying dual-antenna receiver performance requirements would therefore be to find realistic test scenarios. This would delay the HUGE work item further.
Finally, it should be noted that it is relatively easy to test a dual-antenna BTS against a single-antenna performance requirement (e.g., by grounding one of the antenna inputs), whereas it is not possible to test a single-antenna BTS against a dual-antenna performance requirement. Considering the emerging market of simple home BTSs with potentially only one antenna, this may be a significant drawback.
3 Conclusion
Receiver performance requirements for HUGE A should be specified for single-antenna receivers only. Specifying dual-antenna performance requirements will likely delay the HUGE work even further, considering that no test scenarios are defined for dual-antenna BTS receivers.

If standardised performance requirements for dual-antenna BTS receivers are seen as important by operators, this should be addressed generally for all relevant services in a separate work item. It should be noted however that such performance testing is done today by network vendors without explicit requirements from 3GPP.
It should be noted that the issues raised are partly applicable also to HUGE B. Therefore, it could be considered whether it would be better to specify performance requirements for HUGE B only for the single-antenna case.
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