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Introduction
In RAN4#93 meeting, the accuracy requirements for RSS-based RSRP measurements for BL and non-BL UEs were agreed [1]. The remaining issue on RSS-based RSRP measurement was captured in the WF:
· Whether RRM requirements are defined for RSS based RRM measurements for neighbour cells in RRC_CONNECTED state is FFS due to impact on existing gaps and existing measurement requirements.


In this paper, we discuss the remaining issues in RSS-based RSRP measurement in connected mode.
Discussion
RAN1 agreements related to our discussion are summarized below:
Agreement
The RSS Frequency Location function is as follows:
· Possible RSS Frequency Locations can only be within legacy Rel-13 narrowbands
· A RSS Frequency Location does not span two narrowbands.
· In each legacy narrowband, there are 3 non-overlapping RSS Frequency Locations
· Network can configure a subset of narrowbands to contain possible RSS
· The subset of narrowbands is common across all cells in the network
· The total number of selected narrowbands that can contain possible RSS is NNB
· The RSS Frequency Location function:
· IRSS = PCID MOD (3NNB)
· Where IRSS is the index of possible RSS Frequency Location starting with the lowest location

Agreement
· For the configuration of the NNB narrowbands, following is supported
· A bitmap to indicate the NNB narrowbands. The narrowbands belonging to the central 6 PRBs are excluded.
· By default, all narrowbands, except for the narrowbands belonging to the central 6 PRBs, are selected
· A one-bit indicator indicating RSS colocation (time and frequency domain) in all cells


Agreement
For the RSS Time Offset ORSS, the RSS time offset is distributed across MRSS as a function of PCID.  The RSS Time Offset function is:
· ORSS = PCID/(3NNB) MOD MRSS
· NOTE: Actual Time Offset (in SFN radio frames) = ORSS × GRSS
Where, the granularity of each unit of GRSS = PRSS / (10 MRSS),  where GRSS is configurable and is common across all cells in the network
· FFS: value for GRSS 

Agreement
For each neighbor cell in the Neighbour Cell List:
· Use 3 bits to signal a RSS Power Bias relative to Q_offset, where 1 state is used to indicate that RSS is not used for that neighbor cell. FSS the range

Agreement
Use RSS of neighbour cells for measurement improvement in Connected Mode:
· Signalling of RSS parameters for UE reported neighbour cells that are NOT in the Neighbour Cell List
FFS: Handling of potential mismatch of UE measurement gaps and RSS periodicity
Agreement [36.214?]
The RSS Power Bias values are {-6 dB, -3 dB, 0 dB, 3 dB, 6 dB, 9 dB, 12 dB, RSS Not Used}, where “RSS Not Used” indicates that the RSS of that neighbour cell is not used for measurements.
Agreement (RRC impact)
Introduce an indicator to indicate whether RSS of neighbour cells that are NOT in the Neighbour Cell List can be used for measurements
Conclusion
In the case of using RSS of neighbour cells that are NOT in the Neighbour Cell List for measurements in Idle Mode, there is no further RAN1 specification support to handle this case.
Conclusion
No further optimisation is required to align RSS with Measurement Gaps in Connected Mode.

In RRC_CONNECTED mode, UE is tuned to a NW-configured NB in which it monitors MPDCCH for traffic. Moreover, MPDCCH monitoring may require UE to perform frequency hopping as configured by the NW. The NB(s) which UE is tuned to may or may not contain RSS of serving or neighbor cells. Hence, using RSS for measurements might require UE to have to retune its RF to the corresponding frequency location of the RSS. Such retuning necessitates configuring a measurement gap which must cover the RSS occasions in time-domain. 
However, NW configuration of a measurement gap for RSS-based measurement can interfere with existing tasks that UE is required to do to meet RRM requirements. Moreover, the time and frequency location of RSS depends on the number of bands configured for RSS transmission NNB, the frequency location offset (IRSS ), and time location offset (ORSS). So for each serving or neighbor cell, RSS location can be different depending on its PCID. A measurement gap configured to align with RSS of one neighbor cell may not cover the RSS of another neighbor cell.
Observation 1. Using RSS for measurements in RRC_CONNECTED mode may require UE to retune its RF to the corresponding frequency location of RSS which requires measurement gap. NW configuration of a measurement gap for RSS-based measurement can interfere with existing tasks that UE is required to do to meet RRM requirements. Moreover, a measurement gap configured to align with RSS of one neighbor cell may not cover the RSS of another neighbor cell.
It is also noted that the measurement accuracy requirements agreed in [1] were derived under certain conditions:
· N samples across N successive RSS occasions are used with N=3 for normal coverage and N=5 for enhanced coverage
· RSS power offset with respect to CRS is 0 dB
· No RF margin for retuning to another NB for RSS processing included in [1]

Observation 2. UE should not rely on measurement gap to perform RSS-based RSRP measurement for either the serving or neighbour cells.
In light of Observations 1-2 and the assumptions of accuracy requirements above, it is proposed that UE should be required to use RSS for RSRP measurement of a cell and meet the accuracy requirements in [1] only if:
a. RSS frequency location of the cell being measured occurs in the NB(s) that UE monitors for MPDDCH for the N number of samples, and
b. RSS time location of the cell being measured does not coincide with UE’s measurement gap (if configured), and
c. RSS power offset of the cell being measured is not smaller than 0 dB

Proposal 1. For a UE that supports RSS-based RSRP measurement, UE shall be required to use RSS for RSRP measurement of a serving or neighbour cell in RRC_CONNECTED mode and meet the corresponding accuracy requirements only if: 
a. RSS frequency location of the cell being measured occurs in the NB(s) that UE monitors for MPDDCH for the N number of samples, and
b. RSS time location of the cell being measured does not coincide with UE’s measurement gap (if configured), and
c. RSS power offset of the cell being measured is not smaller than 0 dB

Furthermore, RAN1 agreements indicate that for neighbour cells NOT in the neighbour cell list signalled to UE, RSS power offset of the cell is not known to UE and there is no further RAN1 specification for these cells. As such, RSS-based measurement for neighbour cells in connected mode should NOT be allowed if neighbour cell is not in the neighbour cell list with signalled RSS parameters.
Proposal 2.  UE is NOT required to perform RSS-based RSRP measurement in RRC_CONNECTED mode for neighbour cells that are not in the neighbour cell list with signalled RSS parameters. 
Conclusions
Observation 1. Using RSS for measurements in RRC_CONNECTED mode may require UE to retune its RF to the corresponding frequency location of RSS which requires measurement gap. NW configuration of a measurement gap for RSS-based measurement can interfere with existing tasks that UE is required to do to meet RRM requirements. Moreover, a measurement gap configured to align with RSS of one neighbor cell may not cover the RSS of another neighbor cell.

Observation 2. UE should not rely on measurement gap to perform RSS-based RSRP measurement for either the serving or neighbour cells.

Proposal 1. For a UE that supports RSS-based RSRP measurement, UE shall be required to use RSS for RSRP measurement of a serving or neighbour cell in RRC_CONNECTED mode and meet the corresponding accuracy requirements only if: 
a. RSS frequency location of the cell being measured occurs in the NB(s) that UE monitors for MPDDCH for the N number of samples, and
b. RSS time location of the cell being measured does not coincide with UE’s measurement gap (if configured), and
c. RSS power offset of the cell being measured is not smaller than 0 dB

Proposal 2.  UE is NOT required to perform RSS-based RSRP measurement in RRC_CONNECTED mode for neighbour cells that are not in the neighbour cell list with signalled RSS parameters. 
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