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1 Introduction
RAN4 has completed the UE RRM requirements for the support of NSA option 3 (EN-DC) in RAN4#85. For RLM, the requirements for SSB based RLM are in general agreed and captured in section 8.1.1 of 38.133. According to the work plan of the NR WI, RAN4 should start discussing the new scope beyond December version for RLM. 
In our understanding, the new scope mainly includes
· Standalone (SA) operation
· RLM for 4Rx
· CSI-RS based RLM
In this paper, we will provide our initial views on the new scope for RLM. 
2 Discussion
RLM in SA
In SA, an NR cell can be PCell of a UE while in NSA NR cell can only be PSCell. In LTE DC, there is no separate requirements for PCell and PSCell, but some small differences are considered in the same requirements. For NR we think the same approach can be re-used, since the core requirements should be same regardless of whether RLM is performed on a PCell or a PSCell.
One difference is the RRC timer for controlling of the RLM procedure. In PCell it is T310 while for PSCell it is T313, N313 and N314. In our understanding, so far RAN2 has not agreed whether to use a single timer or separate timers for PCell and PSCell RLM, since there is an editor note in 5.3.11.2 of 38.331. With this situation, RAN4 can wait for the final agreement in RAN2 before updating the timers in 38.133.

	Editor’s Note: FFS: whether to support T312 for early RLF declaration in NR. Consider whether T310  and T313 can be combined into one timer, since only one is active at a time. If combined, procedure text need to be modified.


Another difference is the possible different DRX cycle in MCG and SCG in DC. Since 38.133 is capturing NR requirements, the DRX cycle referred to in the specification should be the DRX cycle in NR cells. Therefore, unless NR-NR DC is considered, there is no need to state the DRX cycle is for PCell or PSCell. It is so far not clear to us whether the Rel-15 scope for RRM work includes NR-NR DC or not, so this may need to be first clarified among the group before updating the DRX cycles in 38.133.
Proposal 1: Same core requirements defined for PSCell are re-used for PCell. RAN4 should update the specification for SA based on RAN2 agreements on RRC timers and RAN4 clarification on support of NR-NR DC.  
4Rx RLM
The applicability of 4Rx requirements for NR is agreed in RAN#78 [1], and agreements related to RRM/RLM are copied below.
	· UE equipped with 4Rx ports as a baseline shall fulfil all 4Rx demodulation performance requirements defined for downlink data and control

· Fall back to 2Rx shall be allowed to save power
· RRM Requirements will be based on 2Rx
· RLM requirements shall be defined based on both 2Rx and 4Rx
· The proper antenna connection similar to LTE (defined in A.3.8.1 of TS36.133) will be defined to make 2Rx based RRM tests be applicable to NR UE equipped with 4Rx port.


For RLM, the requirements should be defined for both 2Rx and 4Rx. In our view, RAN4 should follow the same approach as in LTE 4Rx WI, i.e. the core requirements for RLM are defined agnostic to 2Rx or 4Rx, but the test cases are defined such that both 2Rx and 4Rx UEs can pass. 
Proposal 2: Approach from LTE 4Rx WI is re-used for NR RLM, i.e. core requirements for RLM are defined agnostic to 2Rx or 4Rx. 

CSI-RS based RLM
It is the first meeting RAN4 discusses the CSI-RS based RLM requirements. In our view, following aspects should be further considered in RAN4 compared to the currently defined SSB based RLM requirements.
· PDCCH parameter: For SSB based RLM, the hypothetical PDCCH parameters are mainly based on RMSI CORESET. This is reasonable since SSB is most likely to be transmitted using cell level beams, and can better represent a common control channel performance. CSI-RS is, on the other hand, UE specific, so the parameters like SCS and BW of PDCCH may need to follow some UE specific CORESET configuration.

· Need for gaps based requirements: For SSB based RLM, it is still open whether gap based requirements are needed or not, since the configuration where all SSBs for RLM are overlapping with measurement gaps is not a corner case, and RAN4 will discuss it this meeting. For CSI-RS, however, as it is UE specifically configured, we think it is more likely/feasible for network to avoid it overlapping with measurement gaps. Therefore, the gaps based requirements for CSI-RS based RLM may not be needed.
· Evaluation period: evaluation period requirements are defined per RLM-RS resource. For SSB based RLM, RAN4 conducted simulation to check how many samples are needed by UE to accurately measure SNR. For CSI-RS based RLM, the number of samples also needs to be further discussed, and outcome or conclusion from CSI-RS based measurement can also be re-used.
Otherwise, we think the framework for SSB based RLM requirements can be re-used for CSI-RS based RLM.

Proposal 3: For CSI-RS based RLM, RAN4 should further discuss the PDCCH parameters, need for gap based requirements and the requirements on evaluation period.

3 Conclusions 

In this paper, we provided our views on the new scope of RLM requirements. 
Specifically, we have the following proposals.

Proposal 1: Same core requirements defined for PSCell are re-used for PCell. RAN4 should update the specification for SA based on RAN2 agreements on RRC timers and RAN4 clarification on support of NR-NR DC.
Proposal 2: Approach from LTE 4Rx WI is re-used for NR RLM, i.e. core requirements for RLM are defined agnostic to 2Rx or 4Rx.
Proposal 3: For CSI-RS based RLM, RAN4 should further discuss the PDCCH parameters, need for gap based requirements and the requirements on evaluation period.
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