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1 	Introduction
The UE capability for NR-U has been discussed [1]. In NR-U, the UE measurement complexity will be impacted by the SSB candidate positions, so the UE capability for the number of SSB would need to be updated.
2 UE capability and the number of cells and number of SSBs for NR-U
The SSB candidate position index (SPI) has been introduced for NR-U, where 3 LSB bits are represented by the PBCH DMRS sequence index and 1 bit/2 bits for 15 kHz SCS/30 kHz SCS bits are in the PBCH payload. In addition, Q value has been also introduced, and UE may assume a QCL relation between SSBs that have the same value of modulo(PBCH DMRS sequence index, Q), once Q is known to the UE.
In other words, there could be multiple candidate QCLed SSB positions during a DRS transmission window. Figure 1 provides an example of 5-ms DRS transmission window at SCS of 30 kHz. Assumed Q=2, it can observe that there are multiple candidate positions for QCLed SSB of Mod(PBCH DMRS sequence index, Q) = 1. The QCLed SSB could be transmitted on any of the candidate positions. For example, if one gNB pass the LBT at begin of the window, then the QCLed SSB could be transmitted at the beginning and gNB would stop the DRS transmission afterwards until next DRS transmission window. In other way, if one gNB pass the LBT at end of the window, then the QCLed SSB can only be available at the end of the window. As a result, due to the uncertainty introduced by LBT, UE would need to measure on all candidate positions during a DRS transmission window.
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Figure 1. QCLed SSBs during DRS transmission window. 

[bookmark: _Ref23931391]Observation 1: In NR-U, there could be multiple candidates SSB positions are QCLed during a DRS transmission window, and UE would need to measure on all candidate positions to accommodate unknown DL LBT results at BS side.  
However, in Rel. 15 NR, when SSBs are transmitted, their positions are predefined. As a result, the number of SSB index to be measured equals to the number of SSB positions to be measured. 
[bookmark: _Ref16588122][bookmark: _Ref23931394][bookmark: _Ref20919622]Observation 2: In Rel. 15 NR, the number of SSB index to be measured equals to the number of SSB positions to be measured, during a SMTC window. 
Figure 2 shows a comparison between NR-U and Rel. 15 NR, assumed 2 beams per cell are transmitted and can be observed by UE. For Rel. 15 NR, UE can measure only on one position for a given SSB, but UE would need to measure on multiple positions for a given QCLed SSB and it increases UE complexity. Therefore, it proposes to update the UE capability according to the candidate SSB position index to be measured.
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Figure 2. SSB positions UE would need to measure. (R15 vs. R16 NR-U)
[bookmark: _Ref23931398]Observation 3: In NR-U, UE measurement complexity will be increased by measuring on multiple candidate SSB positions.  


[bookmark: _Ref20904816][bookmark: _Ref20919626]Proposal 1: Regarding the UE capability for number of SSB, new requirements based on the number of candidate SSB position index should be introduced for intra/inter-frequency layer with CCA.
The corresponding new UE capability are provided: 
[bookmark: _Ref23931407]Proposal 2: 
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 candidate SSB position index and/or PCI on the intra-frequency layer, where the number of candidate SSB position index in the serving cell (except for the SCell) is not smaller than the number of candidate SSB position index configured for RLM-RS SSB resources.

[bookmark: _Ref23931411]Proposal 3: 
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 candidate SSB position index and/or PCI on the intra-frequency layer, where the number of candidate SSB position index in the serving cell (except for the SCell) is not smaller than the number of candidate SSB position index configured for RLM-RS SSB resources.

3 Summary
In this paper, the update of UE capability for NR-U are provided. We have the following observations and proposals:
Observation 1: In NR-U, there could be multiple candidates SSB positions are QCLed during a DRS transmission window, and UE would need to measure on all candidate positions to accommodate unknown DL LBT results at BS side.
Observation 2: In Rel. 15 NR, the number of SSB index to be measured equals to the number of SSB positions to be measured, during a SMTC window.
Observation 3: In NR-U, UE measurement complexity will be increased by measuring on multiple candidate SSB positions.
Proposal 1: Regarding the UE capability for number of SSB, new requirements based on the number of candidate SSB position index should be introduced for intra/inter-frequency layer with CCA.
Proposal 2:
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 candidate SSB position index and/or PCI on the intra-frequency layer, where the number of candidate SSB position index in the serving cell (except for the SCell) is not smaller than the number of candidate SSB position index configured for RLM-RS SSB resources.
Proposal 3:
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 candidate SSB position index and/or PCI on the intra-frequency layer, where the number of candidate SSB position index in the serving cell (except for the SCell) is not smaller than the number of candidate SSB position index configured for RLM-RS SSB resources.
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