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1. Discussion

As continuation of the study item a work item on further improved performance requirements for HSDPA UE [1] was opened in RAN Plenary #35 to develop the enhanced performance requirements for interference aware receivers. 

Main focus of the work started in Kobe has been so far on developing the new demodulation requirements. Traditionally same approach has been used in earlier WI’s developing enhanced performance requirements so that no new CQI requirements has been introduced. This has been enabled by the fact that the existing CQI requirements could have been considered to be receiver agnostic, removing the need to develop new requirements. However this has been valid assumption only until the receiver is assumed to be non-sensitive to the used interference model.

As the afore mentioned assumption cannot be considered to fully hold in the case of this WI where more detailed model of the interference has been developed allowing receivers possibly to utilize the structure, it would be good to consider whether new (or extended) CQI requirements would be needed in this case. In order to ensure that the gains offered by interference mitigation techniques can be benefited by actual NodeB scheduler and realize to actual system, the CQI reporting needs to correctly reflect the observed situation. Therefore it could be seen to be beneficial to create some requirements to verify the CQI reporting performance in conjunction of enhanced interference modeling. Correspondingly it could be agreed that no new requirements are seen necessary for example by assuming that each vendor will develop their CQI reporting accordingly, facilitating the conclusion of the work.

 2. Possible requirement scenario to verify the CQI reporting 

This section outlines the possible approaches that could be used to develop CQI reporting requirements for interference aware receivers. These could be considered in the case that RAN4 sees it beneficial to develop new requirements.

The current CQI requirements are two fold. Firstly the AWGN requirements aim to verify the compliance and accuracy of the CQI reporting and fading requirements aim to verify that the report follows the short term variations observed. This has been under some discussion recently [4].
The most straightforward approach would be to extend the current CQI requirements, mainly by modifying the interference modeling. Thus in both, AWGN and fading cases, replacing part of the AWGN interference with interfering cell transmission in a similar manner as is being done in the case of the demodulation requirements. Additionally for the AWGN case some further modifications would be required to differentiate the interference sources (spatially). To achieve this some randomly rotating or semi-static phase shifts could be considered. However as it might be desirable to try to limit the amount of work required, it could be considered whether extended requirements would be created for only one of the scenarios. 

 Focus of the study item was to identify benefits for the cell edge users, thus it would seem appropriate to create one test case based on the 0dB geometry. Corresponding DIP values were developed during the study item phase also enabling this in a straight forward manner. Both of the scenarios, AWGN and fading, set requirements for the CQI reporting at geometry value of 0dB. Thus using these cases as a baseline could be considered. 

The CQI requirement scenario in AWGN conditions aims to verify that the BLER of the median CQI corresponds to 10% as defined by RAN1. Furthermore the allowed variance is limited. As noted earlier, in addition to modifying the interference further changes would be needed to introduce different spatial ‘signatures’ to the different sources. This could be achieved by introducing randomly rotating phase vector to each of the modelled interfering cells (e.g. 
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, where (1RXn presents the phase shift corresponding to interfering cell #1 in RX antenna port n). Having a constant fade rate or angular frequency would lead to tracking error which could prevent the accurate verification of the observed BLER threshold. Therefore using similar approach as given in [4] could be considered, but rather than varying the geometry, the phase rotation could be randomly varied block-vise.  It should be noted that modifying this requirement in a described manner does not necessary hold it receiver agnostic.
The CQI requirement scenario in fading conditions aims to set limits for the observed BLER at CQI median and CQI median+3. These aim to ensure that the UE CQI reporting is not too aggressive and also that no excessive averaging would be used. When considering extending this scenario to verify the CQI reporting performance of interference aware receivers, it should be noted that there is no lower limit set for BLER in either of the test points. This was not considered to be necessary in the development phase of the requirement as it was seen that reporting too pessimistic CQI’s would only harm the end user. Thus it was seen to be desirable from terminal vendor perspective to optimize their CQI reporting correctly. Whereas reporting too aggressive CQI’s could lead to loss in system capacity. However, to be able to ensure that CQI reporting is able to reflect the benefits expected to be demonstrated by interference aware receivers, it should be verified also that the CQI is not too conservative.  Thus setting a lower limit for the BLER would seem more relevant in this case and such could be considered to be set to the medium CQI BLER.
3. Conclusions

This contribution considers the possible issues related to the CQI requirements for interference aware receivers. It kindly asked that RAN4 considers whether new requirements for the CQI reporting in case of interference aware receivers are needed and if seen beneficial, what would be the most appropriate way to address it. In the case that new requirements are seen useful, possible options are considered in this contribution. These rely on extending the current CQI requirement by modifying the used interference model. 
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