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1 Background
In R1-2104159/ R2-2104392, RAN2 sent an LS to RAN1 RSS-based RSRQ measurements. Specifically, the following issue is raised:
The options proposed by RAN4 are:
· 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
RAN2 has discussed the options listed in the LS and concluded that from RAN2 perspective 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.


In this contribution we present our views on the above LS.
2 Discussion
During Rel-16 discussion, RAN1 introduced RSRP measurements based on RSS as follows (TS 36.214):
	Reference signal received power (RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry cell-specific reference signals within the considered measurement frequency bandwidth.
[…]
If higher layers indicate measurements based on resynchronization signals (RSS), the UE shall measure RSRP on the resynchronization signal in the subframes in the configured resynchronization signal occasions.
[…]



The current definition of RSRQ is as follows:
	Reference Signal Received Quality (RSRQ) is defined as the ratio N×RSRP/(E-UTRA carrier RSSI), where N is the number of RB's of the E-UTRA carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks.
[…]
Unless indicated otherwise by higher layers, RSSI is measured only from OFDM symbols containing reference symbols for antenna port 0 of measurement subframes. If higher layers indicate all OFDM symbols for performing RSRQ measurements, then RSSI is measured from all OFDM symbols of the DL part of measurement subframes. If higher-layers indicate certain subframes for performing RSRQ measurements, then RSSI is measured from all OFDM symbols of the DL part of the indicated subframes



From the RAN2 LS there seems to be two options:
· Option 1: RAN1 to define RSS-based RSRQ measurements.
· Option 2: RAN2 to remove RSRQ from cell (re)selection criteria when RSS is used for measurements.
Introducing RSS-based RSRQ measurements will be a very late change in Rel-16, which has been frozen for more than a year now. Apart from the specification stability, one main issue is how to ensure that RSS-based measurements and CRS-based measurements are consistent:
· Issue 1: RSSI for RSRQ is defined as the linear average over certain OFDM symbols (by default, only symbols containing CRS port 0). When detecting RSS, the UE will not know the OFDM symbol boundary (since it is processed in the time domain), and thus separating the symbols that only contain CRS port 0 will be challenging.
· Issue 2: The bandwidth for RSS detection/processing may be 2 PRBs only, which may not be consistent with CRS-based processing (which may be wideband or based on 6 PRBs). This may create a mismatch between both RSRQ measurements.
· Issue 3: The symbols containing RSS will be, on average, much more loaded than the corresponding CRS-based symbols, since RSS is designed to use all REs in 2 PRBs, while CRS has a much lower density. Therefore, the RSSI measured over symbols containing RSS is expected to be much higher than the RSSI measured over symbols containing CRS only.

Observation 1: Defining RSS-based RSRQ measurements has the following issues:
· RSSI is defined over a subset of OFDM symbols, and the OFDM symbol boundary may not be known when performing RSS-based measurements.
· RSS and CRS processing have different bandwidth (2 PRBs vs 6 PRBs)
· Symbols containing RSS will lead to higher RSSI than symbols containing only CRS.

Note that issues 2 and 3 would have a performance impact on cell selection / reselection, since UEs operating with RSS-based measurements and UEs operating with CRS-based measurements may observe different RSRQ values  
Observation 2: If RSS-based RSRQ is introduced, it is expected that CRS-based RSRQ and RSS-based RSRQ will be different.
In order to circumvent the issues above, one solution would be to introduce new parameters for cell selection / reselection when RSS-based measurements are used. Note that this was done in the past with the introduction of the following two IEs (see TS 36.331) for different q-QualMin when the UE performs RSRQ measurements on all symbols, or when the UE performs wideband RSRQ measurements:
	q-QualMinRSRQ-OnAllSymbols
If this field is present and supported by the UE, the UE shall, when performing RSRQ measurements, perform RSRQ measurement on all OFDM symbols in accordance with TS 36.214 [48]. NOTE 1.

	q-QualMinWB
If this field is present and supported by the UE, the UE shall, when performing RSRQ measurements, use a wider bandwidth in accordance with TS 36.133 [16]. NOTE 1.



A similar solution could be introduced for RSS-based RSRQ, but in our view it is too late to introduce this change in Rel-16.
Observation 3: If RSS-based RSRQ is introduced, a different threshold (q-QualMin) should be introduced for usage when RSS-based RSRQ measurement is used for cell selection / reselection.
In view of the above, we propose that RSS-based RSRQ measurements are NOT introduced in Rel-16, but can be considered for future releases.
Proposal: Do not introduce RSS-based RSRQ measurements in Rel-16.

3 Summary
In this contribution we presented our views on RSS-based RSRQ measurements. We made the following observations and proposals:

Observation 1: Defining RSS-based RSRQ measurements has the following issues:
· RSSI is defined over a subset of OFDM symbols, and the OFDM symbol boundary may not be known when performing RSS-based measurements.
· RSS and CRS processing have different bandwidth (2 PRBs vs 6 PRBs)
· Symbols containing RSS will lead to higher RSSI than symbols containing only CRS.

Observation 2: If RSS-based RSRQ is introduced, it is expected that CRS-based RSRQ and RSS-based RSRQ will be different.

Observation 3: If RSS-based RSRQ is introduced, a different threshold (q-QualMin) should be introduced for usage when RSS-based RSRQ measurement is used for cell selection / reselection.

Proposal: Do not introduce RSS-based RSRQ measurements in Rel-16.
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