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1. Introduction
In last RAN#96e meeting, the issue about the monitoring capability was discussed with the agreements captured in [1]. The issue has been discussed for several meetings about how many candidate SSB positions that a UE shall monitor in measurement and detection period. The remaining issue is about the same capability in the detection stage. We further provide our views on this issue in this paper.
2. Discussion
The agreements about the SSB monitoring capabilities are as follows:
	RAN1 LS response on SSB monitoring capabilities 
RAN4 assumption on signaling of UE SSB monitoring capabilities
In NR-U work, RAN4 assumes that no explicit or signalled UE capabilities will be defined for the number of candidate SS/PBCH block indexes corresponding to the same SS/PBCH block index the UE should monitor in a given discovery burst transmission window (for RRM) or within the set of configured resources (for RLM/CBD/BFD)
Differentiation between UE in FBE and LBE modes
No differentiation between UE in FBE and LBE modes in NR-U RRM Core requirements
Different test case will be defined for UE in FBE and LBE modes in NR-U RRM Performance requirements
Parameter Q
Do not further discuss the case when a UE is not provided with the parameter Q (this case does not exist, according to RAN1)
RAN1 LS response on SSB monitoring capabilities (cont.)
Whether to capture the number of candidate SSB positions in NR-U core requirements
RRM core requirements are defined under assumption what UE monitors the first 2 successive QCL’ed candidate SSB positions (i.e. N1 = N2 = 2)
FFS if same values apply for cell detection
Option 1: For cell detection the requirements are defined under assumption that UE monitors at least 1 candidate SSB position in one SSB block burst
Option 2: Same value applies as for other RRM measurements
The total number of candidate SSBs indexes and number of cell UE shall monitor remains unchanged




The remaining issue is about the monitoring capability in the detection stage. It could be observed in the exiting requirements that multiple samples are needed in the detection stage (i.e. 5 samples in L3 intra-frequency measurement), which means jointly detection among multiple SMTCs may be needed. As shown in the example in Fig. 1, gNB may transmit different candidate SSB positions with same SSB index in different SMTCs. The transmitted candidate SSB positions in multiple SMTC is (4 – 0 – 4 – 0 – 4). In the detection stage, the UE has no idea where the SSB is located, so if jointly detection is considered, UE may have to try all the possible patterns to find the SSB if adopting the same capability for RRM measurement (first 2 successive candidate SSB positions). For example 0 - 0 – 0 -0 -0 / 0 -0 -0 -0 -4 .etc. Compared with the exiting requirement in licensed band where UE may only consider the same position in different SMTC, it will greatly increase the complexity and memory efforts from UE’s implementation perspective. So it is reasonable that for cell detection the requirements are defined under assumption that UE monitors at least 1 candidate SSB position in one SSB block burst.
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Fig. 1 Available QCL-ed SSB positions in multiple SMTC with Q = 4.  	
Proposal 1: For cell detection the requirements are defined under assumption that UE monitors at least 1 candidate SSB position in one SSB block burst.
According to the agreements reached in the last meeting, UE is required to monitor the first two successive candidate SSB positions in measurement period. However, it is still not clear how to locate these two candidate SSB positions. 
For example, if UE is not required to identify the SSB index (i.e. Tidentify_intra_without_index_CCA), after the PSS/SSS detection, UE may be able to find an available SSB. As shown in Fig. 2, after detection procedure, the candidate SSB positions #4 is detected, but UE has no idea what the SSB index is, so UE may only keep measuring the same position and the next QCL-ed position (#8). So UE may not be able to measure #0 and #4. If the detected SSB position is #8, UE may keep measuring #8 and a position which is not even an invalid one. 
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Fig. 2 SCS = 15 KHz with Q = 4.
If UE is required to identify the SSB index, per previous agreements, the PBCH reading time is not considered as UE may only need to report the SSB index. It means UE may only be able to get the 3 LSB bits from the index of the DMRS sequence. In the example given in Fig.2, UE could only know that the detected SSB is one of the candidate SSB position from {#0, #4, #8}, but it has no idea whether the detected SSB is position #0 or position #8 when the 1 MSB bit could only be derived from the PBCH payload. 
Thus, based on the analysis above, the monitoring capability of measurement shall be clarified.
Proposal 2:  The exact candidate SSB positions that UE is required to monitor shall be further clarified. 
Conclusions
Proposal 1: For cell detection the requirements are defined under assumption that UE monitors at least 1 candidate SSB position in one SSB block burst.
Proposal 2:  The exact candidate SSB positions that UE is required to monitor shall be further clarified. 
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