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1 Introduction
In [1], the following was agreed on how to refer to radio signals missing due to LBT in NR-U requirements:
Further clarification on the terminology for occasions unavailable at the UE
Use in the requirements a short term “X not available at the UE”, where X is:
RLM-RS in RLM requirements,
SMTC in measurement requirements other than RSSI requirements,
SSB in TCI state switching requirements,
SMTC in SCell activation, PSCell addition/release, HO, RRC re-establishment, RRC release with redirection requirements, etc.
“X not available at the UE” is further clarified in one place, for each X (e.g., where X is configured by the network, X may not be received at the UE during the corresponding period due to the absence of the necessary radio signals from the cell or DL CCA failure, etc.)
FFS: whether/how to capture in this clarification the number of candidate resources to monitor
Wait for RAN1 LS response on the number of monitored candidate resources
Further clarification on the terminology for missed transmissions
The short term “Y unavailable for transmission” is used in the requirements and further clarified in one place (FFS: e.g., Y is configured by the network, UE is unable to transmit due to UL CCA failure, etc.), where the transmission is e.g. PRACH or HARQ feedback.
Earlier, RAN4 sent also LS to RAN1 [2] on the number of SSBs to monitor:
During RAN4#94e-bis, RAN4 has agreed on the need to:
Define the following UE capabilities: 

· For RLM/BFD/CBD UE is required to monitor at least N1 candidate SSB positions from the set of SSBs that are QCLed with each other within the set of configured resources
· For intra and inter-frequency measurements UE is required to monitor at least N2 candidate SSB positions from the set of SSBs that are QCLed with each other within discovery burst transmission window 

· FFS for the case Q is not provided to the UE

· FFS how to handle IDLE mode capabilities

· Candidate N1 and N2 values are [1, 2, …]

· FFS whether N1 = N2

· FFS whether to have different capabilities for FBE and LBE modes

RAN4 respectfully asks RAN1 to:
· Provide feedback whether monitoring within a given discovery burst transmission window all candidate SS/PBCH block indexes corresponding to the same SS/PBCH block index is mandatory for UEs.

· Provide feedback on the values of N1 and N2, considering the impact on the network performance if UEs are not monitoring all candidate positions. 

· Provide feedback on whether differentiation is needed for UEs operating in FBE and LBE modes

· Provide feedback for the case when Q is not provided to the UE
The RAN1 response LS is in [3] with the following answers:
[Question 1] Provide feedback whether monitoring within a given discovery burst transmission window all candidate SS/PBCH block indexes corresponding to the same SS/PBCH block index is mandatory for UEs.
[RAN1 answer] During RAN1 discussion, we did not reach consensus on how to set N1 and N2 values. However, it is RAN1 understanding that RAN4 may choose not to define different RLM/RRM performance requirements corresponding to different N1/N2 capabilities. Hence, assuming a single RLM/RRM performance requirement, the introduction of N1/N2 UE capabilities is not necessary. It is RAN1 understanding that how many candidate SS/PBCH block indexes corresponding to the same SS/PBCH block index the UE should monitor in a given discovery burst transmission window can be left as UE implementation, as long as the single RLM/RRM performance requirement is met.
As a consequence, RAN1 has agreed that from RAN1 perspective, N1 and N2 should not be defined as UE capabilities.

[Question 2] Provide feedback on the values of N1 and N2, considering the impact on the network performance if UEs are not monitoring all candidate positions. 

[RAN1 answer] See answer to question 1 (N1 and N2 should not be defined as UE capabilities).

[Question 3] Provide feedback on whether differentiation is needed for UEs operating in FBE and LBE modes.

[RAN1 answer] See answer to question 1 (N1 and N2 should not be defined as UE capabilities). 

[Question 4] Provide feedback for the case when Q is not provided to the UE

[RAN1 answer] For both RRM and RLM/BFD/CBD measurements, Q is always provided to the UE. More details of the indication of Q can be found in R1-2003044 [2]. 
2 On the number of SSBs to monitor

From the RAN1 response LS in [3], the following can be observed:

· Observation 1: RAN1 suggests no explicit or signaled UE capabilities are needed for the number of SSBs to be monitored by UE for RLM/RRM.

· Observation 2: No differentiation between UE in FBE and LBE modes.
· Observation 3: The case when a UE is not provided with the parameter Q does not exist, in RAN1’s view.
· Observation 4: RAN1 suggests that RAN4 defines a single RLM/RRM “performance” requirement for all UEs.

Based on the RAN1 response [3] and the observations above, we propose the following.

· Proposal 1: In NR-U work, RAN4 assumes that no explicit or signaled UE capabilities will be defined for the number of SSBs to be monitored by UE for RLM/RRM.

· Proposal 2: No differentiation between UE in FBE and LBE modes.
· Proposal 3: Do not further discuss the case when a UE is not provided with the parameter Q (this case does not exist, according to RAN1).

· Proposal 4: Define the core NR-U requirements transparent to the number of SSBs to monitor.

We note that RAN1 mentions “performance requirement” which we interpret as the performance part of the requirements, e.g., test cases. Therefore, we propose to design test cases which would not be requiring the UE to monitor too many candidate SSB positions but configuring some reasonable but yet small number (>1) of candidate SSB positions.
· Proposal 5: Design test cases with two candidate SSB positions.

3 Further details on the terminology reflecting LBT in NR-U requirements
3.1 DL LBT

In [1], it was agreed to use in NR-U requirements the short term “X not available at the UE” where X is to be replaced by the appropriate name depending on the type of the requirement according to the agreed list in [1].
RAN4 still needs to agree on how exactly to define “X not available at the UE”, which is to be done in one place according to [1]. For example, for RLM this can be done in the Introduction section 8.1A.1, with X=RLM-RS during the corresponding evaluation period. For other requirements, the evaluation period would be replaced with one of: measurement period, detection period, activation period, etc., while X would be according to the agreement in [1].
· Proposal 6: For each NR-U requirement using the term “X not available at the UE”, add a clarification in the introduction, general part or in the beginning of the NR-U requirement according to the format:
· The term “X not available at the UE” refers to when the X is configured by gNB but may not be received at the UE during the corresponding … period due to the absence of the necessary radio signals from the cell because of DL CCA failure at the gNB.
where X shall be replaced depending on the requirement with:

· RLM-RS SSB in RLM requirements,
· BFD-RS SSB in BFD requirements,

· CBD-RS SSB in CBD requirements, 

· SSB in L1-RSRP measurement requirements, 
· SMTC in measurement requirements other than RSSI requirements and L1-RSRP,
· SSB in TCI state switching requirements,
· SMTC in SCell activation, PSCell addition/release, HO, RRC re-establishment, RRC release with redirection requirements, etc.
and … shall be replaced with what is appropriate:

· evaluation,
· detection,
· identification,
· activation, etc.
· Proposal 7: No need to explicitly define the minimum number of candidate SSB positions in the definition of “X not available at the UE”.
3.2 UL LBT

In [1], it was agreed for UL LBT:
Further clarification on the terminology for missed transmissions
The short term “Y unavailable for transmission” is used in the requirements and further clarified in one place (FFS: e.g., Y is configured by the network, UE is unable to transmit due to UL CCA failure, etc.), where the transmission is e.g. PRACH or HARQ feedback.
RAN4 still needs to agree on how exactly to define “Y unavailable for transmission”, which is to be done in one place according to [1]. This can be done in an introduction section or a general part or the beginning of the corresponding NR-U requirement.
· Proposal 8: For each NR-U requirement using the term “Y unavailable for transmission”, add a clarification in the introduction, general part or in the beginning of the NR-U requirement according to the format:
· The term “Y unavailable for transmission” refers to when the Y is configured by gNB but may not be transmitted by the UE during the corresponding period due to UL CCA failure at the UE.
where Y shall be replaced depending on the requirement with:

· PRACH, HARQ, etc.
4 Summary

The following have been observed proposed in this contribution.

· Observation 1: RAN1 suggests no explicit or signaled UE capabilities are needed for the number of SSBs to be monitored by UE for RLM/RRM.

· Observation 2: No differentiation between UE in FBE and LBE modes.
· Observation 3: The case when a UE is not provided with the parameter Q does not exist, in RAN1’s view.
· Observation 4: RAN1 suggests that RAN4 defines a single RLM/RRM “performance” requirement for all UEs.

· Proposal 1: In NR-U work, RAN4 assumes that no explicit or signaled UE capabilities will be defined for the number of SSBs to be monitored by UE for RLM/RRM.

· Proposal 2: No differentiation between UE in FBE and LBE modes.
· Proposal 3: Do not further discuss the case when a UE is not provided with the parameter Q (this case does not exist, according to RAN1).

· Proposal 4: Define the core NR-U requirements transparent to the number of SSBs to monitor.

· Proposal 5: Design test cases with two candidate SSB positions.

· Proposal 6: For each NR-U requirement using the term “X not available at the UE”, add a clarification in the introduction, general part or in the beginning of the NR-U requirement according to the format:
· The term “X not available at the UE” refers to when the X is configured by gNB but may not be received at the UE during the corresponding … period due to the absence of the necessary radio signals from the cell because of DL CCA failure at the gNB.
where X shall be replaced depending on the requirement with:

· RLM-RS SSB in RLM requirements,
· BFD-RS SSB in BFD requirements,

· CBD-RS SSB in CBD requirements, 

· SSB in L1-RSRP measurement requirements, 
· SMTC in measurement requirements other than RSSI requirements and L1-RSRP,
· SSB in TCI state switching requirements,
· SMTC in SCell activation, PSCell addition/release, HO, RRC re-establishment, RRC release with redirection requirements, etc.
and … shall be replaced with what is appropriate:

· evaluation,
· detection,
· identification,
· activation, etc.
· Proposal 7: No need to explicitly define the minimum number of candidate SSB positions in the definition of “X not available at the UE”.
· Proposal 8: For each NR-U requirement using the term “Y unavailable for transmission”, add a clarification in the introduction, general part or in the beginning of the NR-U requirement according to the format:
· The term “Y unavailable for transmission” refers to when the Y is configured by gNB but may not be transmitted by the UE during the corresponding period due to UL CCA failure at the UE.
where Y shall be replaced depending on the requirement with:

· PRACH, HARQ, etc.
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