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Introduction
The new Rel-16 work item on NR RF Requirement Enhancements for FR2 in [1] has the following objectives for enhancing FR2 UE Beam Correspondence requirements in Rel-16.
	· FR2 UE Beam Correspondence requirements to ensure that UE performs beam correspondence based on DL reference signal (SSB or CSI-RS) configured by the network
· This work is started after RAN#84 when the Rel-15 Beam Correspondence requirements are completed
· UE capability for supporting SSB based on BC and/or CSI-RS based on BC will be further discussed in WI phase.
· These requirements are only valid from Rel-16 onwards



In this contribution we discuss how different DL reference signals can be used in the NR FR2 system and what kind of implications this has on NR FR2 systems. In this contribution we also propose to enhance FR2 UE Beam Correspondence requirements in Rel-16 based on the agreed WID objectives.
Discussion
The Rel-15 FR2 UE Beam Correspondence requirements allow the UE to use either SSB or CSI-RS or both for obtaining beam correspondence. This means that the network does not know which one of the DL reference signals UE uses for beam correspondence. From the system perspective this further means that it is not possible to efficiently deploy different beam widths for idle mode UEs and RRC Connected UEs as the network needs make sure that differently behaving UEs are able to operate in the Rel-15 NR FR2 network. However, originally the physical layer specifications were designed so that the network configures and indicates, which DL reference signal or signals UEs should use for beam correspondence to allow the use of different beam witdths for idle mode and RRC Connected UEs and thereby system performance optimizations and UE power savings for idle mode UEs. Figure 1 illustrates how beams could be created in Rel-16 NR FR2 networks once the UEs follow the network control what DL reference signal to use for beam correspondence.
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b) Rel-16


[bookmark: _Ref12266661]Figure 1: Comparison of FR2 beam widths in Rel-15 and Rel-16 after enhancements for UE beam correspondence equirements; a) In Rel-15 the same narrow (or wide) beams for SSB and CSI-RS and b) in Rel-16 wider SSB beams for idle mode UEs and narrow CSI-RS beams for RRC Connected UEs.
To allow better FR2 system performance and avoid idle mode UEs needing to be served by narrow beams and thus, cause more UE measurement activity etc we see that it is important to enhance Rel-16 FR2 NR UE core requirements in TS38.101-2 so that all the Rel-16 FR2 UEs are able to perform beam correspondene based on SSB only, CSI-RS only or both based on the network configuration and control. Therefore, we propose the following requirement updates to the FR2 UE beam correspondence requirements: 
Text proposal to Rel-16 TS38.101-2: 
[bookmark: _Toc5266613][bookmark: _Hlk12267812]6.6	Beam correspondence
[bookmark: _Toc5266614]6.6.1	General
Beam correspondence is the ability of the UE to select a suitable beam for UL transmission based on DL measurements with or without relying on UL beam sweeping.  The beam correspondence requirement is satisfied assuming the use presence of both SSB only,and CSI-RS only signals or both SSB and CSI-RS as configured for the UE. and Type D QCL may beis maintained between SSB and CSI-RS.
[bookmark: _Toc5266615]6.6.2	Beam correspondence for power class 1
[bookmark: _Toc5266616]6.6.3	Beam correspondence for power class 2
[bookmark: _Toc5266617]6.6.4	Beam correspondence for power class 3

Conclusions
In this contribution we have discussed the importance of FR2 UEs supporting beam correspondence using the DL reference signal configured by the network. Following the objectives of the newly approved Rel-16 FR2 RF requirement WID in [1] we propose the following FR2 UE requirement updates to TS38.101-2 in Rel-16.
Text proposal to Rel-16 TS38.101-2: 
6.6	Beam correspondence
6.6.1	General
Beam correspondence is the ability of the UE to select a suitable beam for UL transmission based on DL measurements with or without relying on UL beam sweeping.  The beam correspondence requirement is satisfied assuming the use presence of both SSB only,and CSI-RS only signals or both SSB and CSI-RS as configured for the UE. and Type D QCL may beis maintained between SSB and CSI-RS.
[bookmark: _GoBack]6.6.2	Beam correspondence for power class 1
6.6.3	Beam correspondence for power class 2
6.6.4	Beam correspondence for power class 3
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