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Introduction
In RAN4#94-e meeting, the following agreements were reached for measurement reporting criteria and UE measurement capabilities [1]:
Per sub-band RSSI report:
· Option 1 Qualcomm  (R4-2000722) MediaTek (R4-2000932):  A RSSI/CO report consists of 1 RSSI measurement and 1 CO measurement.
· 	RSSI/CO report over multiple sub-bands requires multiple measurement objects.
· o	Option 2 Ericsson(R4-2001938): With Ecat=1, 1 report for RSSI and channel occupancy measurements is capable of minimum 1 RSSI measurement and 1 channel occupancy measurement over a channel [TS 37.213] per carrier frequency with CCA


In this paper, we discuss some of the remaining issues on UE measurement capability and reporting criteria.
Measurement Reporting Criteria
Measurement reporting criteria does not need to specify the channel per TS 37.213. The measurement object specifies the center frequency of the measurement and UE simply follows it. Option 2 cannot be agreed.
Proposal 1. A RSSI/CO report consists of 1 RSSI measurement and 1 CO measurement.
· 	RSSI/CO report over multiple sub-bands requires multiple measurement objects.
UE Measurement Capability
The existing requirements on UE measurement capability for intra-frequency and inter-frequency measurements are as follows:
Intra-frequency requirements for FR1:
For each intra-frequency layer, during each layer 1 measurement period, the UE shall be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least: 
· 8 identified cells, and 
· 14 SSBs with different SSB index and/or PCI on the intra-frequency layer, where the number of SSBs in the serving cell (except for the SCell) is not smaller than the number of configured RLM-RS SSB resources.

Inter-frequency requirements for FR1:
For each inter-frequency layer, during each layer 1 measurement period, the UE shall be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least: 
· 4 identified cells, and 
· 7 SSBs with different SSB index and/or PCI on the inter-frequency layer.

In NR-U, however, the presence of a previously identified SSB index in each L1 measurement period is not guaranteed due to potential LBT failure. In case of LBT failure, gNB may postpone transmission of an SSB index to the next QCL’ed SSB position index as indicated by the Q factor which is known to UE through either MIB (serving cell) or dedicated RRC signaling (neighbor cells). Maintaining the above requirements without any modifications for NR-U leads to a significant increase in UE processing burden. More concretely, the requirements for the number of different SSB index will be scaled by 20/Q (for 30 kHz SCS) and 10/Q (for 15 kHz SCS). This issue was also discussed in [2]. Figure 1 illustrates the worst-case scenario in 30 kHz SCS with Q=1 where UE may have to make 20 different measurement attempts for one SSB previously detected at index#0 and position#0.  


Figure 1 Impact of LBT failure on transmission of QCL’ed SSB index with Q=1 and 30 kHz SCS
It is proposed to amend the UE measurement capability requirements for intra-/inter-frequency measurement by adding a NOTE as in the following 
Intra-frequency requirements for FR1:
For each intra-frequency layer with CCA, during each layer 1 measurement period, the UE shall be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least: 
· 8 identified cells, and 
· 14 SSBs with different SSB index and/or PCI on the intra-frequency layer, where the number of SSBs in the serving cell (except for the SCell) is not smaller than the number of configured RLM-RS SSB resources.
NOTE: The above requirements apply assuming the detected SSB indices of identified cells remain available at their respective detected SSB position indices during layer 1 measurement period. 
Inter-frequency requirements for FR1:
For each inter-frequency layer with CCA, during each layer 1 measurement period, the UE shall be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least: 
· 4 identified cells, and 
· 7 SSBs with different SSB index and/or PCI on the inter-frequency layer.
NOTE: The above requirements apply assuming the detected SSB indices of identified cells remain available at their respective detected SSB position indices during layer 1 measurement period. 


In our view, the above guarantees that UE meets at least the measurement capability requirements of R15 which was one of the main and earliest agreements of RAN4 reached in RAN4#91:
Agreement: Keep the same measurement capability as those in Rel-15 after introducing NR-U requirement.


Not having a clarification NOTE similar to the above implies the UE measurement capability requirements is significantly increased as explained earlier. 
We have explained why in semi-static channel access mode in shared spectrum, monitoring QCL’ed SSBs do not make sense [3]. Hence we, propose that:
Proposal 2. At least for semi-static channel access mode, UE measurement capability for intra-frequency and inter-frequency measurements in NR-U are amended as indicated above.
Conclusions
Proposal 1. A RSSI/CO report consists of 1 RSSI measurement and 1 CO measurement.
· 	RSSI/CO report over multiple sub-bands requires multiple measurement objects.

Proposal 2. At least for semi-static channel access mode, UE measurement capability for intra-frequency and inter-frequency measurements in NR-U are amended as below.

Intra-frequency requirements for FR1:
For each intra-frequency layer with CCA, during each layer 1 measurement period, the UE shall be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least: 
· 8 identified cells, and 
· 14 SSBs with different SSB index and/or PCI on the intra-frequency layer, where the number of SSBs in the serving cell (except for the SCell) is not smaller than the number of configured RLM-RS SSB resources.
NOTE: The above requirements apply assuming the detected SSB indices of identified cells remain available at their respective detected SSB position indices during layer 1 measurement period. 
Inter-frequency requirements for FR1:
For each inter-frequency layer with CCA, during each layer 1 measurement period, the UE shall be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least: 
· 4 identified cells, and 
· 7 SSBs with different SSB index and/or PCI on the inter-frequency layer.
NOTE: The above requirements apply assuming the detected SSB indices of identified cells remain available at their respective detected SSB position indices during layer 1 measurement period. 
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