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Introduction
In RAN1 #91, the following agreements were made:
Agreement #1:
· RLM-SSB: value range is 0, 1, …, 63
· RLM-CSI-RS-timeConfig: 
· Periodicity, P: {5ms, 10ms, 20ms, 40ms}
· Slot offset: {0, …, Ps-1} slots
· Where Ps is number of slots within period P in the CSI-RS numerology
· RLM-CSI-RS-FreqBand
· Adopt the parameter values agreed in BM with following exception:
· Minimum number of PRB is 24.
Agreement #2:
· At least the following parameters CSI-RS configuration fields are not applicable to RLM-CSI-RS
· (working assumption) CDMType (cd-pattern)
· CSI-IM-RE-pattern
· CSI-IM-Resource
· CSI-IM-ResourceId
· CSI-IM-timeConfig
· CSI-IM-FreqBand
· CSI-IM-ResourceMapping
· FFS QCL-Info-CSI-RS
· The above has no RRC impact

Agreement #3:
· For value of X: 
· For below 3GHz:  X = 2
· For above 3GHz and below 6GHz: X = 4
· For above 6GHz: X = [8]

Conclusion:
· RLM measurement evaluation period for RLM is up to RAN4. 
· No further discussion necessary in RAN1.

In the agreement #3, X is the number of RLM-RS resources. In this contribution, we discuss the issue of how to handle the CSI-RS parameter limitations in agreements #1 and #2. We also discuss the RLM indication interval, which is different from measurement evaluation period.
[bookmark: _Ref178064866]Discussion
Limitations of parameters for CSI-RS for RLM
CSI-RS for radio link monitoring will reuse the CSI-RS definition used for beam management, with the parameter restrictions indicated in agreements #1 and #2. So far, these limitations are not captured in the specification.
In section 5.1.6.1.1 in [1], the CSI-RS for tracking is described. CSI-RS for tracking is a general CSI-RS, but with restrictions on some of the parameters. Here, we propose to add a similar section in 5.1.6.1 to describe the configuration of the CSI-RS for RLM:
[bookmark: _Toc503527699]Add a subsection in 5.1.6.1 to describe the parameter limitations for CSI-RS for radio link monitoring.
We provide a text proposal in the appendix. Note that the parameters in agreement #2 that include “IM” are not part of a NZP CSI-RS resource, so they are excluded. The current definition of a CSI-RS resource does not include any QCL info.
Indication interval for RLM with mixed RLM-RSs
In RAN4#85, RAN4 made the following agreement:
Agreement:
Indication interval of two successive indications
· The L1 indication interval Tinterval in NR RLM is defined as
· non-DRX, gapless: 
· max(10ms, RLM SSB periodicity for corresponding RLM resources)
· ….
· Indicaiton interval is FFS when the periodicities are different for different RLM resources.

Even though RAN4 made this agreement, we feel that the final FFS should be discussed in RAN1. 
Irrespective of the number of configured RLM-RS resources, the UE will only provide one periodic out-of-sync/in-sync indication to higher layers. Since the periods and offsets of the configured RLM-RSs may be different, it is not clear when the UE would provide these indications. The issue is illustrated in Figure 1. 

[bookmark: _Ref498669760]Figure 1: Two staggered RLM-RS resources with different periods.
For the example in Figure 1, it is not obvious when the UE shall provide the indications to higher layers. i.e., what the indication interval should be. Fundamentally, it seems unnecessary that L1 provides indication when no new instance of an RLM-RS resource has been received, but as soon as one instance of an RLM-RS has been received, a new indication can be generated. Therefore, we propose 
[bookmark: _Toc503527700][bookmark: _Toc498672317]The indication interval is determined by the shortest periodicity of the RLM-RS resources. 
The UE provides the indications based on all the signals received during the latest evaluation period.
Conclusions
In this contribution, we made the following proposals:
Proposal 1	Add a subsection in 5.1.6.1 to describe the parameter limitations for CSI-RS for radio link monitoring.
Proposal 2	The indication interval is determined by the shortest periodicity of the RLM-RS resources.

[bookmark: _In-sequence_SDU_delivery][bookmark: _GoBack]References
[bookmark: _Ref503524398]3GPP TS 38.214 V15.0.0: NR, Physical layer procedures for data
Appendix Text proposal to TS 38.214
[bookmark: _Toc499057715]>>>>>>>>>>>> Start text proposal 1 >>>>>>>>>>>>
[bookmark: _Toc501048173]5.1.6.1	CSI-RS reception procedure
The CSI-RS defined in Subclause 7.4.1.5 of [4, TS 38.211], may be used for time/frequency tracking, CSI computation, and L1-RSRP computation, and radio link monitoring.
>>>>>>>>>>>> End text proposal 1 >>>>>>>>>>>>

>>>>>>>>>>>> Start text proposal 2 >>>>>>>>>>>>
5.1.6.1.3 CSI-RS for radio link monitoring
A UE may be configured with the higher layer parameters RLM-RS-List to perform radio link monitoring [6, TS 38.213] using a number of NZP CSI-RS resources. Each such CSI-RS resource, defined in Subclause 7.4.1.5 of [4, TS 38.211], is configured by the higher-layer parameter NZP-CSI-RS-Resource with the following restrictions:
· 

a single port CSI-RS resource with density  or  given by Table 7.4.1.5.2-2 and the higher layer parameter density
· the bandwidth of the CSI-RS resource, as given by the higher layer parameter nrofRBs, is the minimum of 24 and [image: cid:image005.png@01D38BA6.6E1F66A0] resource blocks 
· 
the periodicity is one of  =10, 20, or 40 ms where P is given by higher layer parameter periodicityAndOffset
>>>>>>>>>>>> End text proposal 2 >>>>>>>>>>>>
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