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1.	Introduction
The following agreements related to fine time/frequency tracking RS have been agreed in RAN1#AH-01 [1]:
Agreement:
· For SS block + CSI-RS independent L1 RSRP reporting
· Reports are separately configured in different report settings
· No new value for the RRC parameter ReportQuantity is defined

The target of this document is to address the remain issues of Rel-15 based beam measurements and reporting for beam management.
2.	L1-RSRP Beam Reporting for non-Group based            Operation
For non-differential based reporting, a reported L1-RSRP value is specified in TS 38.214 to be a 7-bit value in the range [-140, -44] dBm with 1dB step size. To define more specifically the reported L1-RSRP values, the value range with the given step size is mapped into the reported L1-RSRP indices as shown in Table 1.
[bookmark: _Ref506220408]Table 1 The mapping of 7-bit L1-RSRP values for non-differential based reporting.
	L1-RSRP index
	Measured L1-RSRP value [dBm]

	0
	L1-RSRP<-144

	1
	-144≤L1-RSRP <-143

	2
	-143≤L1-RSRP <-142

	…
	…

	100
	-43≤L1-RSRP <-44

	101
	-44≤L1-RSRP



In TS 38.214, a reported differential L1-RSRP value is defined to be reported with respect to the largest L1-RSPR value with a 4-bit offset value dBm with 2dB step size. To define more specifically the reported differential offset value, the offset value with the given step size is mapped into the reported L1-RSRP offset indices as shown in Table 2.

[bookmark: _Ref506551146]Table 2 The mapping of 4-bit relative offset value with respect to the maximum L1-RSRP value for differential based reporting.
	L1-RSRP offset index
	Measured relative L1-RSRP offset value with respect to the largest value [dBm]

	0
	0

	1
	2

	2
	4

	…
	…

	14
	28

	15
	30≤L1-RSRP



[bookmark: _GoBack]Proposal: Include Table 1 and 2 as a part of the section 5.2.1.4 in TS 38.214.
3.	Differential L1-RSRP Beam Reporting for Beam Grouping based Operation
The current version of the specification TS 38.214 provides a support for both differential and non-differential based L1-RSRP reporting for non-group based beam reporting. However, the support for differential based L1-RSRP reporting is missing for a group based beam reporting. To enable signalling overhead reduction for group based beam reporting, differential based L1-RSRP reporting needs to be also supported  for group based beam reporting in Rel-15. 
Observation: Currently, the specification does not provide support for a differential based L1-RSRP reporting for a group based reporting.
Proposal: Rel-15 UEs support both differential and non-differential based L1-RSRP reporting for group based reporting.  
In the following, the text proposal marked with red color is proposed to be added as a part of section 5.2.1.4 Reporting Configurations in TS 38.214:
[bookmark: _Hlk503465917]============================Text proposal starts===============================
[bookmark: _Toc501048183]5.2.1.4		Reporting Configurations

< Unchanged parts are omitted >
if the UE is configured with the higher layer parameter group-based-beam-reporting set to ‘ON’, the UE may report in a single reporting instance up to number-of-beams-reporting L1-RSRP and CSI reports, where up to number-of-beams-reporting [CSI-RS and or SSB] resources can be received simultaneously by the UE either with a single spatial domain receive filter, or with multiple simultaneous spatial domain receive filters. If the higher layer parameter number-of-beams-reporting L1-RSRP is configured to be larger than one, the UE shall use largest L1-RSRP and differential L1-RSRP based reporting, where the largest value of L1-RSRP uses a 7-bit value and the differential L1-RSRP uses a 4-bit value. The differential L1-RSRP values are computed with 2 dB step size with a reference to the largest L1-RSRP value which is part of the same L1-RSRP reporting instance. 

=============================Text Proposal Ends==============================

2.1.4	L1-RSRP Beam Reporting for SS-block + CSI-RS
The specification TS 38.214, Sec.5.2.1.4 supports UE to be configured for L1-RSRP reporting with both CSI-RS and SSB resources. However, in TS 38.214, technical details are missing how to perform L1-RSRP reporting when both SSB and CSI-RS resources are configured for UE. Therefore, in the following further details for aforementioned configuration to perform L1-RSRP reporting are provided. 

Figure 1shows an example of jointly quasi-colocated (QCL)led SSB-CSI-RS beam report pair computation. Here, wide-beams are associated with SSB resources and narrow beams to CSI-RS resources. Single antenna port SSB resources are spatially QCLed with a set of (one or more) single or two antenna port CSI-RS resources. First of all, high-layer RRC parameter, i.e. SSB-CSI-RS-based-report, configures UE to compute beam report based on both SSB and CSI-RS resources. To exploit possibility to use both SSB and CSI-RS resource, enhanced flexibility for resource pair, CSI-RS and SSB, identification in different NR scenarios is enabled. To enable flexible SSB and CSI-RS resource pair identification, a network can configure by high-layer RRC parameter, i.e. SSB-CSI-RS-based-report-metric, UE to perform identification of the strongest resource pairs according to the following three beam pair selection computation metrics:
· SSB: Resource pair selection based on the largest RSRPs associated with SSB resources
· CSI-RS: Resource pair selection based on the largest RSRPs associated with CSI-RS resources
· SSB+CSI-RS: Resource pair selection based on the largest aggregated L1-RSRPs over SSB and CSI-RS resources within QCL:ed SSB and CSI-RS resource pair  

Based on identified single or multiple strongest QCLed SSB and CSI-RS resource pairs of, SSB-CSI-RS beam report is generated where both SSB and CSI-RS resources indices and related L1-RSRP values are independently reported in separate reports transmitted via PUCCH or PUSCH.


[image: ]
[bookmark: _Ref503471034]Figure 1 An example of a joint QCL:ed SSB-CSI-RS beam resource pair

In the following, the text proposal marked with red color is proposed to be added as a part of section 5.2.1.4 Reporting Configurations in TS 38.214:
==========================Text proposal starts===============================
5.2.1.4		Reporting configurations
< Unchanged parts are omitted >
if the UE is configured with the higher layer parameter SSB-CSI-RS-based-report set to ‘ON’, the UE is  required to update measurements for QCLed CSI-RS and SSB resources, and the UE shall report in a single report nrofReported SSB-CSI-RS-pairs (higher layer configured) different [CRI and SSBRI (SSB Resource Indicator)] for each report setting. If high-layer parameter SSB-CSI-RS-based-report-metric set to SSB UE shall select resource pair according to the largest RSRP associated with SSB resources. If high-layer parameter SSB-CSI-RS-based-report-metric set to CSI-RS UE shall select resource pair according to the largest RSRP associated with CSI-RS resources. If high-layer parameter SSB-CSI-RS-based-report-metric set to SSB+CSI-RS UE shall select resource pair according to the largest L1-RSRP aggregated L1-RSRPs over SSB and CSI-RS resources.  
=========================== Text Proposal Ends==============================

Proposal: In Rel-15, support high-layer configured RRC parameter, i.e. SSB-CSI-RS-based-report-metric, UE to perform the selection of the strongest resource pairs according to the following three computation metrics 
· SSB: Resource pair selection based on the largest L1-RSRPs associated with SSB resources
· CSI-RS: Resource pair selection based on the largest L1-RSRPs associated with CSI-RS resources
· SSB+CSI-RS: Resource pair selection based on the largest aggregated L1-RSRPs over SSB and CSI-RS resources 
  
4	Conclusions
Related to the remaining issues on remaining aspects of L, the following observations and proposals are made:
Observation: Currently, the specification does not provide support for a differential based L1-RSRP reporting for a group based reporting.
Proposal: Include Tables 1 and 2 as a part of the section 5.2.1.4 in TS 38.214.
Proposal: Rel-15 UEs support both differential and non-differential based L1-RSRP reporting for group based reporting.  
Proposal: In Rel-15, support high-layer configured RRC parameter, i.e. SSB-CSI-RS-based-report-metric, UE to perform the selection of the strongest resource pairs according to the following three computation metrics 
· SSB: Resource pair selection based on the largest L1-RSRPs associated with SSB resources
· CSI-RS: Resource pair selection based on the largest L1-RSRPs associated with CSI-RS resources
· SSB+CSI-RS: Resource pair selection based on the largest aggregated L1-RSRPs over SSB and CSI-RS resources 
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