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Introduction
In RAN4#98-e, RAN4 sent an LS [1] to RAN2 and Cc: RAN1 regarding RSRQ for RSS-based measurements, reproduced below for convenience. RAN2 responded that “option 1 is not preferred because it may have an impact on cell (re)-selection performance and behaviour, but it is up to RAN1 and RAN4 to decide [2].” RAN1 responded that “RAN1 has observed that there will be a bias between CRS based RSRQ and RSS based RSRQ” and  “RAN1 has no consensus on whether a new parameter is needed to offset the bias [3].” Ultimately, RAN1 indicated that the decision is up to RAN4.
RAN4 has defined RSS based RSRP measurement requirements in 36.133 in Rel-16 eMTC WI. 
As RSS based RSRQ measurement is not defined in 36.214, RAN4 understands that the existing criterion for cell selection and cell reselection which is based on both RSRP and RSRQ, may not be applicable when a cell is measured based on RSS. There are two options from RAN4 perspective:
· Option 1: Remove RSRQ from the cell selection and cell re-selection criterion when a cell is measured using RSS.
· Option 2: Define RSRQ for RSS measurements.
RAN4 kindly asks RAN2 to decide which option should be pursued (other options not precluded if seen suitable by RAN2), and to update their specification accordingly. RAN4 will update the RSS based measurement(s) based on RAN1/RAN2 decision, if needed.

In this brief contribution, we provide our view about how RAN4 should proceed on this issue.
Discussion
RAN4 continued discussing RSRQ for RSS-based measurements in RAN4#99-e. The status of the discussion was captured in a WF [4].
· RAN4 discussed whether to introduce RSS based RSRQ measurement for release 16 eMTC under TEI. Based on the discussions, following options were identified:
· Option 1: RSS based RSRQ shall not be introduced under TEI work for release 16 eMTC.
· Option 2: Adjust applicability requirements in TS 36.133 to enable reuse of existing CRS based RSRQ measurements in case of RSS based RSRP measurement configuration.  
· Option 3: Wait for RAN1 conclusion on whether to introduce RSS based RSRQ under TEI work for release 16 eMTC.
· other options not precluded
There is still no consensus in RAN4 about how to proceed on this issue. As seen in the RAN4#99-e WF, some companies expressed concern about the amount of work it would take to develop requirements for a new RSRQ measurement in Rel-16. Other companies were more optimistic, saying perhaps we could leverage existing measurements or that new simulations may not be needed to develop new requirements.
In our view, it is likely that significant work would be required in RAN4 to develop requirements for a newly defined measurement. At least at this point we don’t see a way that we could leverage an existing measurement without having to revisit requirements. The least effort route for RAN4 would be to remove RSRQ from the cell selection/re-selection criterion when the cell is measured with RSS. However, as RAN2 indicated in their response, there are questions about adverse effect to cell (re-)selection performance.
In RAN4#99-e the following proposal was made [5]:
RAN4 to discuss the pros and cons of both approaches, i.e. whether to introduce RSS based RSRQ requirements in RAN1 and RAN4 specifications or to adjust applicability requirements in TS 36.133 to enable reuse of existing CRS based RSRQ measurements in case of RSS based RSRP measurement configuration.
Regarding the proposal to reuse of RSRQ based on CRS, we note that measuring RSRQ requires measuring RSRP. If the UE were to measure RSRQ based on CRS, it would have to measure RSRP based on CRS. Then it would not make sense for the UE to measure RSRP based on RSS.
We have the following proposals.
Proposal 1: RAN4 should discuss alternate ways to measure RSSI that could be combined with RSS-based RSRP to define a new RSRQ measurement.
Proposal 2: RAN4 should discuss the effort that would be required to develop requirements for any newly defined RSRQ measurement based on RSS.
Proposal 3: If no suitable/feasible RSRQ definitions are found, RAN4 should discuss whether to reduce the scope of RSS-based measurements such that RSRQ is not needed for cell (re-)selection when RSS-based measurements are in effect, e.g. under similar conditions for relaxed measurements.
Conclusions
Proposal 1: RAN4 should discuss alternate ways to measure RSSI that could be combined with RSS-based RSRP to define a new RSRQ measurement.
Proposal 2: RAN4 should discuss the effort that would be required to develop requirements for any newly defined RSRQ measurement based on RSS.
Proposal 3: If no suitable/feasible RSRQ definitions are found, RAN4 should discuss whether to reduce the scope of RSS-based measurements such that RSRQ is not needed for cell (re-)selection when RSS-based measurements are in effect, e.g. under similar conditions for relaxed measurements.
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