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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.
During last RAN1 meeting, QCL relationship of RLM-RS within different BWPs was discussed and the conclusion is as follows:
Conclusions:[RAN1#92]
· No RRC configuration involvement in determining whether or not QCL of RLM-RSs in two or more different BWPs of the Pcell/PScell is assumed by the UE
· Discuss further offline whehther QCL is always assumed or no-QCL is always assumed
Friday: (to be further discussed till next meeting)
 
In this contribution, we further discuss the remaining issues on NR RLM and focus on the issue of QCL relationship of RLM-RS within different BWPs. 
Discussion
For NR RLM, one 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 and the value of X depends on the frequency range. 
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 NR-RLM, in our understanding, for RLM-RS resource within different BWP shall also be QCLed due to the following reasons.
The first reason is that, as discussed in the last RAN1 meeting, QCL of RLM-RS within different BWPs can facilitate UE to perform the averaging of the signal part for the SINR calculation when performing RRM measurement. It is beneficial to improve the measurment performance.
The second motivation is that QCL of RLM-RS within different BWPs can help the UE to maintain  the UE’s total complexity for RRM measurement. It is because that  the RLM-RS corresponding to the same beam and within different BWPs may have same or different  transmission properties(such as periodicity, time offset).  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. This means that the UE may need to measure  more than X RLM-RSs in this case which is adverse to the merit of the agreement of measuring at most X RLM-RSs by the UE. Therefore, if there is no QCL of RLM-RS within different BWPs, the UE’s complexity may be increased.



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 1:UE may assume QCL of RLM-RSs in different BWPs of the Pcell/Pscell when performing RLM. 

Conclusion
In this contribution, the remaining details of RLM was discussed. The following is proposed.
[bookmark: _GoBack]Proposal 1:UE may assume QCL of RLM-RSs in different BWPs of the Pcell/Pscell when performing RLM. 
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