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1.	Introduction
For rel. 16, the intent of the FR2 WID (see annex) is to ensure a UE can use the ‘reference signal configured by the network’ to achieve beam correspondence (BC). Consequently, a supporting UE would have as many ‘modes’ of beam refinement as there are reference signals. Namely:
· The UE should be able to rely on SSB alone for beam refinement
· The UE should be able to take advantage of CSIRS for beam refinement

In this contribution, we propose SSB configuration for verification of beam correspondence based on SSB as the only reference signal.
2. 	Discussion
SSB is a mandatory signal with various repetition rates (5ms, 10ms, 20ms, 40ms, 80ms, and 160ms periodicity). As a reliable, repetitive resource, it can serve as a standard candle for the UE to evaluate its beams for best directional gain. It follows that SSB can indeed serve as a reference signal for beam correspondence. 
SSB-based beam correspondence is very important because it is the basis of initial acquisition. It also potentially allows faster roll-out of networks, because it requires a simpler set of signals from the gNB. We hence think there is both, motivation and feasibility to use SSB as the sole reference signal for the UE to achieve BC. In the subsections below, we discuss some parameters pertaining to the SSB as sole RS for the BC test condition.
2.1	SSB repetition rate
In release 15, SSB repetition period is set to 20ms. Since BC is not a dynamic requirement, the repetition period of the RS used in the test is of secondary importance. If for example, we choose to exercise the UE with lower periodicity of SSB than in rel-15, the UE may merely down-sample SSBs in its implementation to a rate with which it is comfortable.
Proposal 1: SSB repetition period for BC test in rel-16 shall be carried over from rel-15 (20ms)
2.2		SSB SNR
In rel-15, SSB PSD for the BC test was specified so the SNR exceeded 6dB along the 50th%ile direction. The SNR is specified post spatial combining, as would be available to the baseband section. There is an inherent assumption of combining gain in the PSD specification, and in this case, it corresponds to the same spatial gain as used in a sensitivity or low-signal condition.
Many implementations may only choose to acquire the system (demodulate SSB) using ‘rough’ or single-element, omni-like beams. For these measurements, the SSB SNR would indeed be lower, due to lower spatial combing gain. The objective of the WID is to ensure that the UE can also make necessary DL SSB measurements with multi-element fine beams, to take advantage of spatial combining, and recover SNR in the RS. 
With this understanding, one could construct a high-level algorithm for a UE, which would use a lower gain configuration for system acquisition, and then perform subsequent hierarchical searches with increasing number or elements to identify best refined beams. The SNR of SSB would be as advertised (>6dB over all points that satisfy spherical coverage criterion) when the UE uses as many elements for reading SSB as it would for low-signal conditions (i.e sensitivity condition). Note that the above argument holds true for CSIRS also; higher RS PSD would be needed if demodulation were confined to low-gain configurations in the UE antenna.
Observation 1: For equal PSD reference signals, SNR at baseband reference plane is driven by UE choice of spatial combining configuration in its antenna, not RS type (SSB or CSI-RS)
TS38.133 provides further confirmation of insensitivity to RS type in this context, by informing that RSRP accuracy requirements are identical for both, SSB and CSI-RS. 
Proposal 2: PSD of reference signal (RS) used by the UE to achieve beam correspondence shall be the same, regardless of RS type (SSB or CSI-RS)
SNR of the RS may be the only realistic knob available to RAN4 to ensure that the UE uses the correct RS for achieving BC [1], so we leave the actual SNR to be used for a future discussion.
2.3 	How to ensure UE uses SSB for BC
As noted earlier, SSB is a reliable yardstick against which to measure candidate UE beams. BC using SSB as the only reference signal can be verified with the simple expedient of not configuring the UE with CSI-RS for beam management as noted in [1]
Proposal 3: Beam correspondence of UE that uses SSB as the sole reference signal shall be verified by not configuring the UE with any CSI-RS for beam management.
2.4		SSB Location
Some UE implementations may have degradation in BC performance if the RS is separated in frequency from the channel location. In real deployment scenarios, this indeed may be the case. Input from infra vendors on this subject would be useful in designing a relevant SSB side condition. For the sake of kicking off discussion we propose:
Proposal 4: SSB shall be located inside the channel being tested
3.	Conclusion
There is both, motivation and feasibility to use SSB as the sole reference signal for the UE to achieve BC. Using rel-15 agreements on BC test side-conditions as a starting point, we propose:
Proposal 1: SSB repetition period for BC test in rel-16 shall be carried over from rel-15 (20ms)
Observation 1: For equal PSD reference signals, SNR at baseband reference plane is driven by UE choice of spatial combining configuration in its antenna, not RS type (SSB or CSI-RS)
Proposal 2: PSD of reference signal (RS) used by the UE to achieve beam correspondence shall be the same, regardless of RS type (SSB or CSI-RS)
SNR of the RS may be the only realistic knob available to RAN4 to ensure that the UE uses the correct RS for achieving BC [1], so we leave the actual SNR to be used for a future discussion.
Proposal 3: Beam correspondence of UE that uses SSB as the sole reference signal shall be verified by not configuring the UE with any CSI-RS for beam management.
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4.1 Objective of Sl or Core part WI or Testing part WI

The purpose of this work item is to specify the following FR2 UE requirements
- Enhancements methods for avoiding radio link failures and connection releases due to significant and
unpredictable UE P-MPRs due to the FR2 UE RF exposure compliance reasons

> This work is started after RAN#84 when the Rel-15 requirements are completed

FR2 UE requirements for contiguous intra-band DL CA for aggregated bandwidth larger than 1400 MHz
- FR2 UE requirements for non-contiguous intra-DL CA for ageregated bandwidth larger than 1400 MHz FR2 UE
requirements for contiguous UL CA
- FR2 UE requirements for non-contiguous intra-band UL CA
> Phase 1: Study if both simultancous UE transmission on ageregated UL carriers and_non-simultancous
transmission on aggregated UL carriers with UE switching between fwo non-contiguous carriers could and
should be specified. Study potential impacts of non-simultancous transmission on RAN1 and/or RAN2
specifications
> Phase 2: Define FR2 UE requirements for non-contiguous intra-band UL CA based on the outcome of the
Phase 1 study
- FR2 UE requirements for inter-band DL CA
- FR2 UE requirements for inter-band UL CA
> Phase 1: Study if both simultancous UE transmission on ageregated UL carriers and_non-simultancous
transmission on aggregated UL carriers with UE switching between two carriers could and should be
specified. Study potential impacts of non-simultancous transmission on RAN1 and/or RAN2 specifications
> Phase 2: Define FR2 UE requirements for inter-band UL CA based on the outcome of the Phase 1 study
- Enhance FR2 UE MPR requirements by balancing with in-band emission requirements

This work item will also study, if FR2 UE spherical coverage requirements for PC3 for >20%-tile can be defined.




