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1. Introduction
In RAN4#86bis there was further discussion on the values of N1, N2 and N3 to allow UEs to perform RX beam sweep for FR2 measurements. There was also progress made on the basic requirements such as PSS/SSS sync identification delay. However, no agreement was reached for the RX beam sweep issue.
2. Discussion

Different proposals in the range 4-16 were made for N1 and N3, and there was also discussion on support of multiple requirements either as an optional feature without capabilities, or as an explicit UE capability. 
One reason for avoiding excessively long beam sweeping durations is that if the UE orientation changes significantly during the RX beamsweep it invalidates the result. For example, the UE may complete a beamsweep every N1 SMTC periods and then select the sample for an SSB measurement which gives the largest SSS RSRP. If the orientation of the UE is not consistent between the time when the measurement was made and the time when the selection is performed, the selection is not valid considering the new orientation of the device.

Observation 1: Device orientation changes precludes UEs from performing beamsweep over too long a period.

Considering the proposed range of N1/N3 from 4-16, this gives a combined PSS/SSS sync + measurement period in the range of N*(5+5)*SMTC period. Taking the default SMTC periodicity of 20ms, the corresponding time to report a new cell would be 200ms*N, and the measurement period for an existing cell would be 100ms*N. Naturally, these values would scale with SMTC periodicity.   

Beginning with the discussion on N3, our view is that 400ms is a suitable value for intra-frequency measurement period and 800ms for combined PSS/SSS detection and measurement period, considering speeds up to around 30km/h and default SMTC periodicity of 20ms and non DRX operation. 
Since 5*20*4=400ms, we propose

Proposal 1: N3=4

Our view is that N1 could also have the same value since it is likely that UEs perform cell detection on the same beam sweep as they perform measurement

Proposal 2: N1=4

For N2, our view is that the UE should perform SSB time index decoding in the same direction as PSS/SSS detection, so we propose 
Proposal 3: N2=1

This depends on the UE orientation and other spatial aspects not changing between PSS/SSS acquisition and time index determination. From this point of view, it is important that the UE performs time index determination soon after detecting a new SS block with unknown time index, however our expectation is that if PBCH decoding fails then it is unlikely to be helped by looking in different RX beam directions and rather the UE would need to detect PSS/SSS again and if the SSB is later detected with a different RX beam direction, decoding can be attempted again.

We also think it may be useful to discuss an optional requirement based on either N=1 or N=2. 

Proposal 4: RAN4 discusses N1, N3=1 or N1, N3=2 as an optional requirement

There was some discussion on the meaning of an optional requirement in RAN4#86bis. It is true that the network needs to be functional with UEs that do not support the optional requirement, and without capability signaling the network will be unaware of which UEs can support lower N1, N3, and so cannot configure them differently. However, the optional requirement allows UE vendors to differentiate their products and indicate (e.g. a test declaration) that certain products are better performing. A similar approach was taken for wideband measurements in LTE, where there are optional requirements for shorter interfrequency measurement period (240ms compared with 480ms) for LTE UEs that support wideband measurements since release 8. Nevertheless, we acknowledge that the more important discussion for the short term is the mandatory N1, N2 and N3 and hence proposals 1-3 could be discussed with the highest priority in RAN4. 
3. Conclusion

In this contribution we propose the following parameters to complete the requirements for FR2 in relation to RX beamforming

Proposal 1: N3=4

Proposal 2: N1=4

Proposal 3: N2=1

Proposal 4: RAN4 discusses N1, N3=1 or N1, N3=2 as an optional requirement
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