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Introduction
RSSI measurement and channel occupancy reporting were discussed in previous RAN4#91 meeting [1]. Further discussions in RAN2#106 resulted in the following agreements [2]:

· RSSI CO measurements are not used in Idle or Inactive in this release.
· RSSI and CO measurement quantities can be reported with existing triggers as in LAA
· The reporting for RSSI and Channel Occupancy (CO) for NR-U is an optional UE capability as in LTE LAA.


In this paper, we reiterate our views in [1] and propose to take further actions to make progress on this topic.  
Discussion
We reiterate Observation 1 from [1] and reproduce it here for ease of reference. 
In LTE LAA, the RSSI measurement BW is not specified to a particular value. This leads to the interpretation that RSSI measurement BW is left to UE implementation and it can be done in narrowband (e.g., central 6 RB) or wider bandwidth. However, the ChannelOccupancyThreshold in TS 36.331 is defined in dBm units which creates a problem for the NW in terms of properly setting the threshold. In other words, a UE that uses 100 RB for RSSI measurement will report a value that is 12+ dB higher than the reported value of another UE that uses 6 RB. Per the current specifications, NW has no means to identify which UE uses what RSSI BW. Moreover, the core requirements in TS 36.133 does not specify an assumed RSSI measurement BW when defining the accuracy requirements in clause 9.1.18.5.2 and 9.1.18.5.3. 
Observation 1. Current LTE LAA specifications:
· Does not set the RSSI measurement BW to a particular value 
· Does not specify the assumed measurement RSSI BW in accuracy requirements
· Defines the ChannelOccupancyThreshold in units of dBm which creates a problem for the NW in terms of properly setting the threshold if UEs use different RSSI measurement BWs. 

To rectify the above issue, source company has brought forward a CR for TS36.133 [3]. 
In our view, these issues should also be proactively rectified in NR-U specifications. In the previous RAN4#91 meeting, our intention was to notify RAN2 WG via an LS of the above issue related to units of RSSI and ChannelOccupancyThreshold. Some companies, however, argued that RAN2 should be allowed to discuss the issue first. As reflected from RAN2#106 meeting minutes and agreements [2], this issue was not addressed. 
Moreover, it is evident from TS36.331 specification that RSSI mapping table in TS36.133 clause 9.1.18.5.1 was used as the guideline for selecting the unit of RSSI and ChannelOccupancyThreshold. The relevant text from TS36.331 is reproduced here:
[bookmark: _Toc5272648]–                  RSSI-Range-r13
The IE RSSI-Range specifies the value range used in RSSI measurements and thresholds. Integer value for RSSI measurements is according to mapping table in TS 36.133 [16].
RSSI-Range information element
-- ASN1START

RSSI-Range-r13 ::=                      INTEGER(0..76)

-- ASN1STOP




Observation 2. Unit and mapping of RSSI range and ChannelOccupancyThreshold in LTE LAA is based on RSSI measurement report mapping in TS36.133 clause 9.1.18.5.1. 
RSSI measurement accuracy requirements should be defined assuming narrowband measurement BW (e.g., SSB BW) to allow for different UE implementations as well as applicability to both intra-frequency and inter-frequency RSSI measurement and CO reporting. Also, given the regulatory requirements for channel occupancy in unlicensed spectrum, narrowband or wideband measurement of RSSI should not result in different outcomes. 
Proposal 1. RAN4 to define RSSI measurement accuracy requirements based on SSB BW. 
To allow for UE implementations that support wider RSSI measurement BW, reported RSSI and ChannelOccupancyThreshold can be in units of dBm/(X kHz) where X can be SSB BW or SCS or any other suitable unit for normalization. Alternatively, UE can be specified to normalize the measurement results assuming a default measurement BW if different from its actual measurement BW. A natural choice for the default measurement BW can be the one used to define the measurement accuracy requirements. If the latter option is selected, UE expects the ChannelOccupancyThreshold to be configured by the NW assuming the default measurement BW as well.
Proposal 2. To allow for UE implementations that support wider RSSI measurement BW, RAN4 to adopt one of the two options below:
· Option 1: reported RSSI and ChannelOccupancyThreshold be in units of dBm/(X kHz) where X can be SSB BW or SCS or any other suitable unit for normalization
· Option 2: UE to normalize reported RSSI and CO with a default measurement BW if different from actual measurement BW. A natural choice for the default measurement BW is the one used to define the measurement accuracy requirements. 

One differentiation in NR-U compared to LTE LAA is the wideband operation in units of sub-bands. In this scheme, gNB and UE can operate in 80 MHz, as an example, for transmission and reception but perform LBT in each 20 MHz sub-band separately. Since LBT is independent across sub-bands, it is reasonable to measure RSSI and CO separately as well. 
Proposal 3. RSSI and CO measurement and reporting to be specified per sub-band. 
Furthermore, measurements of all sub-bands in a wideband may not be possible to be performed simultaneously particularly in inter-frequency mode requiring measurement gaps. Hence, TDM’ing of measurements across sub-bands should be the baseline. 
Proposal 4. If the UE is configured to measure RSSI and CO for different sub-bands in the configured BWP, it does not have to perform measurements of all sub-bands simultaneously.
Conclusions
Observation 1. Current LTE LAA specifications:
· Does not set the RSSI measurement BW to a particular value 
· Does not specify the assumed measurement RSSI BW in accuracy requirements
· Defines the ChannelOccupancyThreshold in units of dBm which creates a problem for the NW in terms of properly setting the threshold if UEs use different RSSI measurement BWs. 

Observation 2. Unit and mapping of RSSI range and ChannelOccupancyThreshold in LTE LAA as specified in TS36.331 is based on RSSI measurement report mapping in TS36.133 clause 9.1.18.5.1. 
Proposal 1. RAN4 to define RSSI measurement accuracy requirements based on SSB BW. 
Proposal 2. To allow for UE implementations that support wider RSSI measurement BW, RAN4 to adopt one of the two options below:
· Option 1: reported RSSI and ChannelOccupancyThreshold be in units of dBm/(X kHz) where X can be SSB BW or SCS or any other suitable unit for normalization
· Option 2: UE to normalize reported RSSI and CO with a default measurement BW if different from actual measurement BW. A natural choice for the default measurement BW is the one used to define the measurement accuracy requirements. 

Proposal 3. RSSI and CO measurement and reporting to be specified per sub-band. 
Proposal 4. If the UE is configured to measure RSSI and CO for different sub-bands in the configured BWP, it does not have to perform measurements of all sub-bands simultaneously.
References
[1] R4-1906967
[2] RP-191360
[3] R4-1908498
8

4

