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1	Introduction
RAN4 only initiated the discussion related to CSI-RS in the San Diego AH in January due to plenary priorities. in plenary 79 CSI-RS prioritization was once again discussed and new instructions were decided.
In this paper we discuss RRM core requirements related to CSI-RS for beam management.

2	Discussion
When discussing CSI-RS, the CSI-RS can be used for several different procedures. The CSI-RS may be used for:
· time/frequency tracking
· CSI computation
· L1-RSRP computation
· mobility
Here we will focus on the CSI-RS for L1-RSRP computation and we raise some aspects that would need to be discussed to conclude which UE requirements would need to be defined.

2.1	CSI-RS for L1-RSRP
For requesting the UE to L1-RSRP the UE is configured with the higher layer parameter CSI-RS-ResourceRep. The time and frequency resources which are used by the UE for to report CSI are controlled by the network. One part of the CSI is L1-RSRP.
For CSI, and therefore also L1-RSRP, the UE is configured by higher layers with:
· N≥1 CSI-ReportConfig Reporting Settings
· M≥1 CSI-ResourceConfig Resource Settings
· a list of trigger states ReportTriggerList 
· list of associated CSI-ReportConfigs indicating the Resource Set IDs
As for the reporting settings (CSI-ReportConfig), each Reporting Setting CSI-ReportConfig is associated with a single downlink BWP and contains the reported parameter(s) for one CSI reporting band. It includes time domain behaviour and frequency granularity as well as the L1-RSRP reported parameter(s).
The Resource settings (CSI-ResourceConfig) contains a configuration of:
· S≥1 CSI Resource Sets
which contains CSI-RS resources comprised of either NZP CSI-RS or CSI-IM and SS/PBCH Block resources used for L1-RSRP computation. all CSI Resource Settings linked to a CSI Report Setting and the time domain behaviour of the CSI-RS resources is controlled by network and can be aperiodic, periodic or semi-persistent. For any other case than for aperiodic only S=1 is supported – i.e. only 1 CSI resource set can be configured.
Each ReportTrigger is associated one or multiple CSI-ReportConfig and each CSI-ReportConfig is linked to periodic, or semi-persistent, or aperiodic resource setting(s). For any reporting time domain behaviour, if one or more resource setting is configured, at least L1-RSRP channel measurements are to be performed.

2.1.1	L1-RSRP computation
[bookmark: _Hlk510777380]For the L1-RSRP computation the UE may be configured with:
· CSI-RS resources,
· SS/PBCH Block resources or 
· both CSI-RS and SS/PBCH Block resource
Additionally, the UE may be configured with:
· CSI-RS resource setting up to 16 CSI-RS resource sets 
· having up to 64 resources within each set. 
The total number of different CSI-RS resources over all resource sets is no more than 128.

2.1.2	L1-RSRP reporting
RAN1 has defined two different reporting styles for L1-RSRP: absolute value or differential reporting. Which one to apply is configured by higher layers. Additionally, RAN1 has decided on the reporting value range and step size. The actual mapping between the reported L1-RSRP value and the measured quantity is to be decided and defined in RAN4.

2.2	UE requirements
Having summarized the L1-RSRP configuration, measurement and reporting details, next we look at what would be the necessary UE requirements.
When considering the UE measurement capability, the UE can be configured with up to 16 CSI-RS resource sets each having up to 64 resources. This of course would lead to a large amount of total resources which is why the total it is limited 128 different CSI-RS resources to be measured.
UE is required to measure up to a total of 128 different CSI-RS resources.
It would need to be discussed whether there is a need on UE side allowing for CSI-RS detection. E.g. as for ell detection would there need to be a defined minimum threshold level and related detection latency, such that once the CSI-RS resource is better than threshold, the UE is expected to be able to measure the given CSI-RS resource.
Clarify whether there is a need on UE side allowing for CSI-RS detection.
In a similar manner RAN4 need to discuss reporting requirements L1-RSRP. E.g. if the CSI-RS used for L1-RSRP measurement, for a given period of time have been better than a given threshold the UE should be able report L1-RSRP.
Discuss reporting requirements L1-RSRP.
Related to such discussion is also whether the UE is expected to report a raw L1-RSRP (single shot measurement) or whether it is expected that the UE would perform some minimum averaging of the L1-RSRP measurement before the measurement would be used for reporting.
Discuss if UE would perform some minimum averaging of the L1-RSRP measurement.
When discussing averaging or not, RAN4 should also discuss what kind of accuracy requirements is expected for the reported L1-RSRP measurements. Would the accuracy of the L1-RSRP measurement be comparable with any L3 RSRP measurement?
Clarify what kind of accuracy requirements is expected for the reported L1-RSRP measurements.
The conditions under which the L1-RSRP requirements would also need to be defined by RAN4. E.g. would the SINR side conditions for L1-RSRP be same or different than the -6dB used for L3 RSRP?
Discuss the conditions for the L1-RSRP requirements.
L1-RSRP is at least in 1st phase measured from serving cell and it would need to be discussed whether such measurement would interfere with any ongoing data transmissions.
clarify if L1-RSRP measurement would interfere with data transmissions.
  

3	Conclusion
In this paper we have discussed the basics of RRM core requirements related to CSI-RS L1-RSRP for beam management. We observed:
1. UE is required to measure up to a total of 128 different CSI-RS resources.
and based on the discussion in the paper we propose:
1. Clarify whether there is a need on UE side allowing for CSI-RS detection.
1. Discuss reporting requirements L1-RSRP.
1. Discuss if UE would perform some minimum averaging of the L1-RSRP measurement.
1. Clarify what kind of accuracy requirements is expected for the reported L1-RSRP measurements.
1. Discuss the conditions for the L1-RSRP requirements.
1. clarify if L1-RSRP measurement would interfere with data transmissions.
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