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1. Introduction

RAN4#94bis-e agreed two WFs on SSB based and CSI-RS based enhanced beam correspondence requirements in [1] and [2] respectively. In this contribution we discuss how to progress with the open items.
2. BC based on CSI-RS

In the WF [2] the following options have listed as a way of achieving “CSI-RS only” conditions: 

	· The method to achieve “CSI-RS only” condition:
· Alt 1: SSB and CSI-RS are present, but SSB’s PSD is backed-off by X dB from CSI-RS
· Continue discussing how to determine X
· Alt 2: Decrease SSB power until UE SSB based SS-SINR measurement reporting is ≤ [-3] dB
· Alt 3: Decide on PSD difference for CSI-RS and SSB according to a calibration procedure [5]
· Other alternatives can be discussed including the one where P1 CSI-RS QCL info is set to “none”


In our view the Alt.1 is a rather straightforward method for ensuring that “CSI-RS only” conditions are met. Also, the Alt. 1 method is rather simple from the actual RAN5 testing perspective without lots of additional test uncertainties. Therefore, like already proposed in our previous contribution in [3] we see that the Alt.1 provides good basis for ensuring “CSI-RS only” conditions.

Proposal 1: Agree Alt 1 (SSB and CSI-RS are present, but SSB’s PSD is backed-off by X dB from CSI-RS) for ensuring “CSI-RS only” conditions for CSI-RS based BC requirements and test cases
3. BC based on SSB 
For SSB based enhanced BC requirements the agreed WF in [2] left open if further relaxations should be allowed compared to the Rel-15 BC conditions as shown below:

	· how much performance relaxation, ∆p, relative to the condition which assumes both SSB and CSI-RS are present
· Option 1: Is feasible with ∆p = 0 dB
· Option 2: Is feasible with 0 < ∆p ≤ 3 dB


Although the Rel-15 Beam Correspondence requirements allow the UE to utilize both SSB and CSI-RS for beam correspondence, this was not the original intent of the beam correspondence design and requirements in Rel-15. Instead RAN1 designed the beam correspondence such that the UE performs beam correspondence based on the reference signal configured by the network i.e. using SSB or CSI-RS. However, due to the compromise made for Rel-15 BC requirements the Rel-15 BC requirements allow the UE to use either one of the reference signals or both for meeting the Rel-15 BC requirements. This is also the reason why the Rel-16 enhanced BC requirement work was started to allow e.g. wider beams for SSB and narrower beams for CSI-RS. This means that the FR2 UE supporting Rel-16 enhanced beam correspondence requirements need to be able to perform beam refinement based on SSB only and based on CSI-RS only. To avoid practical beam correspondence performance to get worse in these type of deployment scenarios, it is important that the UE is able to perform SSB based BC using the same conditions as in Rel-15. Thus, no further relaxations should be allowed and option 1 (∆p = 0 dB) should be agreed.
The Rel-15 beam correspondence requirements and conditions in TS38.101-2 already have clearly separate conditions for SSB based beam correspondence and CSI-RS based beam correspondence. The Rel-15 beam correspondence conditions including SNR for SSB were designed such that the UE would be able to successfully do beam correspondence using SSB only if appropriate UE beam correspondence implementation including refinement is supported by the UE. It is also worth noting that RAN4#92bis already agreed in [4] to re-use SSB configuration from Rel-15.

Proposal 2: No performance relaxation are allowed for enhanced BC requirements based on SSB i.e. ∆p = 0 dB is agreed.
4. Conclusions
In this contribution we have discussed how to complete the open items for Rel-16 enhanced beam correspondence requirements. The following proposals are made:
BC based on CSI-RS: 

Proposal 1: Agree Alt 1 (SSB and CSI-RS are present, but SSB’s PSD is backed-off by X dB from CSI-RS) for ensuring “CSI-RS only” conditions for CSI-RS based BC requirements and test cases
BC based on SSB:
Proposal 2: No performance relaxation are allowed for enhanced BC requirements based on SSB i.e. ∆p = 0 dB is agreed.
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