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Introduction
During previous RAN1 meetings, the following agreements were achieved on NR RLM:

Agreements: [RAN1#90]
· NR supports RLM on PCell and PSCell only

[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Agreements: [RAN1#91]
· UE is not required to perform RLM measurements outside the active DL BWP
· Note: RAN4 is discussing RLM requirements and need for measurement gaps. 
· LS to RAN4 regarding the above agreements without the note (R1-1721694) – Daewon (Intel)
· [bookmark: OLE_LINK10][bookmark: OLE_LINK11]The LS is approved by removing the bullet in yellow. Final LS is approved in R1-1721721.

Agreements: [RAN1 2018  1st Ad-hoc ]
· At most X RLM RS resources can be configured per each BWP.
· Note: X is the maximum number of RLM-RS resources and RAN1 has already agreed on this value.
In this contribution, we further discuss the remaining issues on RLM-RS configuration and RLM measurement. 
Discussion
During last RAN1 ad-hoc meeting, it has been agreed that at most X RLM RS resources can be configured per each BWP in order to facilitate the UE to perform RLM measurement within the activated BWP. However, it is still not concluded whether at least one RLM-RS resource is configured.
In our understanding, when performing RLM-RS,  the UE shall assume at least there is one RLM-RS resource within the activated BWP in order to enable one uniform measurement framework for the UE side.Although someone may propose that when there is not any RLM-RS resource within the activated BWP, the UE may generate IS/OOS report based on the detection of PDCCH or based on the demodulation of PDSCH. However, this would complexify the UE implementation.Therefore, we propose at least one RLM-RS resource per BWP shall be configured.
Proposal 1: At least 1 RLM RS resources shall be configured per each BWP.  

Another issue needs to be considered is RLM measurement behaviour regarding BWP operation. It has been agreed that there would be at most 4 BWPs configured for a UE per serving cell and there would be at most X RLM-RS resource configured for the UE per BWP. As agreed in MIMO session, CSI-RS located within different BWPs and corresonding to the same transmission beam can be configured with spatial QCL property. For RLM-RS resource within different BWP, the same QCL can be configured for the UE.
Proposal 2:QCL of RLM-RSs in different BWPs of the Pcell/PScell can be configured for the UE. 
[bookmark: _GoBack]However, it is still not clear whether the RLM-RS corresponding to the same beam and within different BWPs shall have the same transmission properties(such as periodicity, time offset) or not.  If all such transmission properties are the same among all the BWPs, whichever BWP the UE is switched to at a time, only one RLM-RS resource within one of the BWPs would be received by the UE. Therefore, in this case, at most X RLM-RS resource would be received by the UE for one report interval. Figure 1 illustrates such one example, the RLM-RSs for beam 1 in BWP1 and BWP2 have the same periodicity of 20ms and aligned transmission times, it can be seen whether the UE is receiving in BWP 1 or BWP 2, the UE can only receive one RLM-RS resource in  either BWP1 or BWP2.



Figure 1  RLM-RSs for a beam with same periodicity & time offset in different BWPs
Otherwise, if the transmission properties(such as periodicity, time offset) are different among parts of or all the BWPs. Within one RLM measurement window, more than one RLM-RS resources may be received by the UE. For example, as shown in Figure 2, for beam 1, in BWP activation window 1, there is one RLM-RS instance in BWP1, and then the UE is switched to BWP2, within the same RLM measurement window, there is another RLM-RS instance in BWP activation window 2. Based on the discussion in previous meetings, in order to control the total measurement complexity, the UE would be configured and measure at most X RLM-RS. Therefore, within one RLM measurement window, the UE only need to measure one RLM-RS resource.


Figure 2  RLM-RSs for a beam with different periodicity & time offset in different BWPs
Based on the above discussion, we have the following proposal:
 Proposal 3:it is proposed to configure the RLM-RSs for a beam with same periodicity & time offset in different BWPs.

Conclusion
In this contribution, the remaining details of RLM was discussed. The following are proposed.
Proposal 1: At least 1 RLM RS resources shall be configured per each BWP.  
 Proposal 2:QCL of RLM-RSs in different BWPs can be configured for the UE. 
Proposal 3:it is proposed to configure the RLM-RSs for a beam with same periodicity & time offset in different BWPs.
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