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Introduction
RAN4 has received an LS from RAN2 in [1] in which RAN2 asks RAN4 about validity of configuring the UE with a BWP without RS for RLM or BFD. 
Question 1:
Whether it is a valid scenario in the standard to support the operation of BWP without SSB where the UE does not perform BM/RLM/BFD due to the lack of necessary reference signal (SSB and CSI-RS) in the active BWP.
Question 2:
If the answer to question 1 is that this is not valid, how should the UE perform BM/RLM/BFD when the active BWP does not contain SSB.

Discussion
Question 1
Question 1:
Whether it is a valid scenario in the standard to support the operation of BWP without SSB where the UE does not perform BM/RLM/BFD due to the lack of necessary reference signal (SSB and CSI-RS) in the active BWP.

From RAN4 and UE point of view it seems difficult to see how the UE would be able to operate in a BWP without the necessary DL RS for performing RLM or BFD. Link quality monitoring is an essential feature on UE side to continuously monitor that the current link is not broken, and if the UE detects that it is broken – re-establish the link the network, including turning off the UE receiver at link failure.
The above configuration could work (in PCell and or PSCell) if the UE is configured with intra-frequency measurement gaps. In this case, the UE would have access to SSB and UE would be able to evaluate the RLM. 
Without being configured with intra-frequency measurement gaps the network cannot assume that the UE would be able to perform RLM. It is our understanding that the UE would in this configuration have to be configured with intra-frequency measurement gaps (if such are required by the UE) as the UE would otherwise not be able to perform the very basic L3 measurements.
Reply to Q1: Conditionally yes. But the UE would need to have access to the SSB e.g., intra-frequency gaps would be allocated if such are required by the UE.

Question 2
Question 2:
If the answer to question 1 is that this is not valid, how should the UE perform BM/RLM/BFD when the active BWP does not contain SSB.

As mentioned, the configuration is valid, but we see that it is only valid conditioned that the UE can access the SSB. Currently the UE is not required to perform RLM outside active BWP. Hence, it may be questionable whether the UE is required to perform RLM e.g., using measurement performed outside the active BWP based on intra-frequency measurement gaps.
If the UE is operating in a BWP not including the SSB of the cell, the UE cannot perform basic L3 RRM measurements. We have:
A measurement is defined as a SSB based intra-frequency measurement provided the centre frequency of the SSB of the serving cell indicated for measurement and the centre frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same.
and 
The UE can perform intra-frequency SSB based measurements without measurement gaps (either legacy measurement gap or NCSG) if
-	the UE indicates ‘no-gap’ via intraFreq-needForGap for intra-frequency measurement, or
-	the SSB is completely contained in the active BWP of the UE, or
-	the active downlink BWP is initial BWP[3].
Without intra-frequency measurement gaps for the scenario where the active BWP does not include the SSB of the cell, the UE would not be able to perform L3 measurements. Hence, the UE would not be able to evaluate serving and would not be able to detect and measure any intra-frequency neighbour cells. If the UE is moving this eventually means that the link to the serving cell will break.
However, if the UE can perform intra-frequency measurements when the cell SSB is outside the active BWP without intra-frequency gaps such UE would also be able to perform RLM/BFD without gaps.
A UE which would not be able to perform intra-frequency measurements when the cell SSB is outside the active BWP without intra-frequency gaps would need to be configured with measurement gaps for intra-frequency measurements.
As we see the reply to Q1 to conditionally valid, we would like to state that it is our understanding that the UE should always be allocated intra-frequency measurement gaps in order to enable the UE to perform intra-frequency measurement including serving cell measurements. Based on such measurement, the UE would be able to perform SSB based RLM.
Reply to Q2: The UE should always be allocated intra-frequency measurement gaps to enable the UE to perform intra-frequency measurement including serving cell measurements if such are required by the UE. A UE which does not need intra-frequency measurement gaps for performing SSB measurements outside the active BWP can perform such measurements without gaps. Based on such measurement, the UE would be able to perform SSB based RLM/BFD.

One question to further discuss in RAN4 is whether e.g., SSB based measurement performed outside the active BWP as described above can be considered can be used for RLM/BFD measurements?

In the Appendix we have provided a draft LS TP
Conclusion
RAN4 has received an LS from RAN2 in [1] in which RAN2 asks RAN4 about validity of configuring the UE with a BWP without RS for RLM or BFD. Our proposed replies to the two questions are:
Reply to Q1: Conditionally yes. But the UE would need to have access to the SSB e.g., intra-frequency gaps would be allocated if such are required by the UE.
Reply to Q2: The UE should always be allocated intra-frequency measurement gaps to enable the UE to perform intra-frequency measurement including serving cell measurements if such are required by the UE. A UE which does not need intra-frequency measurement gaps for performing SSB measurements outside the active BWP can perform such measurements without gaps. Based on such measurement, the UE would be able to perform SSB based RLM/BFD.
One question to further discuss in RAN4 is whether e.g., SSB based measurement performed outside the active BWP as described above can be considered can be used for RLM/BFD measurements?
In the Appendix we have provided a draft LS TP.

References
[1] [bookmark: _Ref431017336]R4-2204009, “LS on BWP operation without bandwidth restriction”, TSG-RAN2 

Appendix
RAN4 would like to thank RAN2 for the LS R4-2204009, “LS on BWP operation without bandwidth restriction”. RAN4 has discussed the questions in the LS and would like to inform RAN2 following:
Reply to Question 1:
Conditionally yes. But the UE would need to have access to the SSB e.g., intra-frequency gaps would be allocated if such are required by the UE.
Reply to Question 2:
The UE should always be allocated intra-frequency measurement gaps to enable the UE to perform intra-frequency measurement including serving cell measurements if such are required by the UE. A UE which does not need intra-frequency measurement gaps for performing SSB measurements outside the active BWP can perform such measurements without gaps. Based on such measurement, the UE would be able to perform SSB based RLM/BFD.
