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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
At the RAN4#86 meeting in Athens, RAN4 agreed on sending an LS [1] to RAN1 on an updated measurement definition for NRSRP that takes into account that NSSS may be used as a proxy for NRS. Following the RAN1#92bis meeting, RAN1 sent an LS [2] to RAN4, where among the actions, RAN1 is asking RAN4 to study whether the definition of NRSSI, which together with NRSRP is part of the definition of NRSRQ, also needs to be updated for the case when NSSS is used in lieu of NRS.
2. Actions:
[…]
RAN1 also kindly asks RAN4 to study whether it is needed to update the definition of NRSSI measurement in the calculation of NRSRQ when NSSS is used for NRSRQ measurements. If so, how to update the definition of NRSSI measurements. 







In this contribution we revisit the recent discussions regarding the NRSRQ measurement definition when NSSS is used and propose an investigation on the UE power consumption to bring clarity on whether it would be justified to change the NRSRQ measurement definition.  
Discussion
The two metrics RSRQ and RS-SINR have been discussed extensively during the specification work of earlier releases. RSRQ was introduced already in Rel-8, whereas RS-SINR was introduced as late as in Rel-13. When RS-SINR was introduced, it was still deemed that RSRQ was needed for mobility measurements and particularly for idle mode mobility. This since in idle mode, the mobility is UE-controlled, and if only measuring RS-SINR the UE would not have any information on the load condition in the potential target cell. Both quantities are based on ratios with RSRP in the numerator, but the power calculations in the denominator differ. Particularly, for RS-SINR, the power calculation in the denominator is carried out over the same REs for which RSRP is calculated, whereas for RSRQ, also those REs that are available for allocations are included.
NRSRQ based on NRS shares the properties of RSRQ, whereas NRSRQ based on NSSS shares the properties of RS-SINR since in subframes transmitting NSSS there are no REs available for allocations. 
As discussed in [3] – [5], and above, when deriving NRSRQ based on NSSS there may be a bias compared to when the same quantity is derived based on NRS. Particularly, when deriving NRSRQ based on NSSS, the load conditions in the target cell will not be visible to the UE. As discussed in [4], one option would be to carry out the power calculations for the denominator (NRSSI) in another subframe than the one carrying NSSS (or NPSS, NPBCH), but it would come at the expense of increased radio time and hence increased UE power consumption. As further discussed in [4], the consequence is that the UE overestimates the load in the potential target cell for camping.
One question that needs to be addressed before deciding whether it would be justified to have UEs measuring NRSSI in another subframe than the subframe carrying NSSS concerns what impact – if any – it will have on the UE power consumption if the UE carries out random access towards a fully loaded cell compared to doing the same towards a less loaded but equally strongly received cell.
Proposal 1: The consequences – if any – on the UE power consumption when the UE carries out random access towards a fully loaded cell when there is a less loaded but equally strongly received neighbour cell available, shall be investigated. The analysis may clarify whether it would be beneficial to calculate NRSSI over another subframe than the one carrying NSSS.
Summary and Conclusions
In this contribution we have revisited the recent discussions regarding the NRSRQ measurement definition when NRSRQ is based on NSSS, and propose the following:
Proposal 1: The consequences – if any – on the UE power consumption when the UE carries out random access towards a fully loaded cell when there is a less loaded but equally strongly received neighbour cell available, shall be investigated. The analysis may clarify whether it would be beneficial to calculate NRSSI over another subframe than the one carrying NSSS.
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