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1. Introduction
In last meeting RAN4 92, the RRM requirements and impact of NR-U are discussed, and the potential agreements and the remaining open issues are summarized in the WF [1].
In this paper, we discuss the measurement requirements in NR-U based on the discussion in the last meeting and the progress from other working groups.
2. Discussion
Intra/inter-frequency measurement
In the existing requirements [2], the UE shall conduct intra-frequency and inter-frequency measurements as required in terms of TPSS/SSS_sync_intra/inter, T SSB_measurement_period_intra/inter and TSSB_time_index_intra/inter . TSSB_time_index_intra/inter is included when the UE is indicated to report SSB based RRM measurement result with the associated SSB index. As discussed in the last RAN4 meeting, the corresponding requirements shall be extended to capture the unavailable DRS occasions due to LBT in NR-U scenarios. 
The existing SSB index identification procedure is described in TS 38.213 [3] as follows:
“





The candidate SS/PBCH blocks in a half frame are indexed in an ascending order in time from 0 to . A UE determines the 2 LSB bits, for , or the 3 LSB bits, for , of a SS/PBCH block index per half frame from a one-to-one mapping with an index of the DM-RS sequence transmitted in the PBCH. For , the UE determines the 3 MSB bits of the SS/PBCH block index per half frame from PBCH payload bits  as described in TS 38.212 [4].
”
As defined in TS 38.133 [2], the time requirements for SSB index identification for FR2 is extended considering the delay of PBCH payload acquiring. When it comes to NR-U scenarios, the SSB index identification procedure is defined as follows from RAN 1 agreements:
	RAN1 #97
Agreement:
The mechanism to determine serving cell timing is as follows: 
· The SS/PBCH block position index within a DRS transmission window is detected using a combination of PBCH DMRS sequence index and 1 bit/2 bits for 15 kHz SCS/30 kHz SCS of the 3 available bits in the PBCH payload (not in MIB) originally used in Rel-15 FR2 for MSB SSB index 
· 10-bits SFN and half-frame indicator are indicated as in Rel-15 
· PBCH payload size is not increased compared to Rel-15
· FFS: Whether reuse of other available bits in PBCH payload is also required for timing determination
· If the UE is required to perform PBCH decoding of neighbor cell(s) (e.g., in asynchronous deployments), an explicit time allowance for acquisition of SSB index is provided to the UE




Based on the discussions and the agreements from other work groups, it can be observed that the PBCH payload shall always be acquired when identifying the SSB index in NR-U scenarios.
Observation 1: In NR-U scenarios, the PBCH payload shall always be acquired when identifying the SSB index.
The requirements for SSB index acquisition in FR1 in TS 38.133 [2] only considered the time for PBCH DMRS sequence reading. Therefore, in NR-U scenarios, the time requirements for SSB index identification in FR1 should be extended to capture the change of SSB index identification procedure.
Proposal 1: In NR-U scenarios, the time requirements for SSB index identification in FR1 should be extended to capture the change of SSB index identification procedure.
Due to the LBT mechanism, SSB samples within the measurement windows may be dropped due to LBT failure. As agreed in the last RAN4 meeting, the measurement period need to be extended to capture the impact of LBT mechanism. From our views, there are some remaining issues should be furthered discussed. The measurement time should be extended to capture more valid SSB samples to provide accurate measurement results. Within the extended measurement time, the invalid SSB samples shall not be taken in to account; otherwise, the measurement results will be greatly distorted. Therefore, the SSB sample existence identification shall be conducted based on certain criteria, and the identified invalid sample should not be used in measurement results filtering.
Observation 2: Within the extended measurement time, the SSB sample existence identification shall be conducted based on certain criteria, and the identified invalid sample should not be used in measurement results filtering.
As mentioned in the WF [1], the US behaviour when the maximum value (e.g., for LPSS/SSS or Lmeas) should be further clarified. In our views, based on observation 2, when the number of the identified invalid samples exceed the maximum value, the potential options of UE behaviour are as follows:
Option 1: When the invalid SSB samples exceed the maximum value, there is no requirements for the UE under the circumstance.
Option 2: When the invalid SSB samples exceed the maximum value, and “invalid” indicator is reported.
· The mechanism to report the “invalid ” indicator is FFS
Proposal 2: When the number of the identified invalid samples exceed the maximum value, the potential options of UE behaviour are as follows:
Option 1: When the invalid SSB samples exceed the maximum value, there is no requirements for the UE under the circumstance.
Option 2: When the invalid SSB samples exceed the maximum value, and “invalid” indicator is reported.
· The mechanism to report the “invalid ” indicator is FFS

Inter-RAT measurement 
As mentioned in the WF in the last meeting, inter-RAT measurement requirements can be based on inter-frequency NR-U measurement requirements, and if the RAT being measured is in licensed band, the existing requirement shall apply. The potential scenarios for inter-RAT measurements include not only scenario B before PSCell addition but also measurements before inter-RAT handover to NR-U and other inter-RAT measurement configured by NW.
Observation 3: The potential scenarios for inter-RAT measurements include not only scenario B before PSCell addition but also measurements before inter-RAT handover to NR-U and other inter-RAT measurement configured by NW.

3. Conclusions
Observation 1: In NR-U scenarios, the PBCH payload shall always be acquired when identifying the SSB index.
Proposal 1: In NR-U scenarios, the time requirements for SSB index identification in FR1 should be extended to capture the change of SSB index identification procedure.
Proposal 2: When the number of the identified invalid samples exceed the maximum value, the potential options of UE behaviour are as follows:
Option 1: When the invalid SSB samples exceed the maximum value, there is no requirements for the UE under the circumstance.
Option 2: When the invalid SSB samples exceed the maximum value, and “invalid” indicator is reported.
· The mechanism to report the “invalid ” indicator is FFS
Observation 3: The potential scenarios for inter-RAT measurements include not only scenario B before PSCell addition but also measurements before inter-RAT handover to NR-U and other inter-RAT measurement configured by NW.
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