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1 Introduction
The scale factor for Rx beamforming in FR2 is introduced to account for Rx beam sweeping. The scale factor is introduced as N1 and N3 for PSS/SSS detection and measurement period respectively. For intra-frequency requirements with no gap and no configured SCell the requirements are:
TPSS/SSS_sync = max(600, [5]×N1×SMTC_period) ms
TSSB_measurement_period = max(400, 5×N3×SMTC_period) ms

In RAN4 AH1807 the scale factor for Rx beam forming was discussed. In this paper we provide our inputs on Rx beamforming for intra-frequency requirements. 

2 Discussion
In the discussions so far several options for N1 and N3 have been discussed as:

· Option 1 N1=N2=N3=8
· Option 2 N1=N3=4, N2 not needed for intra FR requirements
· Option 3 N1=N3=4, N2=2
· Option 4 N1=N3=4, N2=1
· Option 5 The scaling value related Rx beam sweeping should be considered by 4 (=N1, N3) if following conditions are available
· consider additional symbol(s) to change Rx beam configuration for scheduling availability, or 
· consider performance relaxation for Tx/Rx of data channel within SMTC window duration
In RAN4 1807 it was agreed that TSSB_time_index is not required for intra-frequency measurements since useServingCellTimingForSync is always enabled for FR2 and N2 is not required.
In TS 38.133 the intra-frequency measurement requirements are defined the same irrespective of type of UE. Based on the type of UE, its mobility scenario, its coverage and deployment scenario the number of Rx beams could widely differ. It is difficult to pick a single value for Rx beamforming to cater to all types of UEs. 
One option for defining requirements is to select a number that caters to all UE types – N1=N3=8. But this results in a large measurement delay and the measurements might not be valid for mobility purposes.
Option1: Select N1 = N3=8 to cater to all UE types 
Currently there is no way to know the type of UE – FWA vs handheld, low mobility vs high mobility. Another option is to introduce signalling based on the type of UE. Based on the type of UE the delay requirements are set for the UE. But this would take significant effort in order to align on different types, the measurement requirements associated with each of them.
Option2: Introduce UE type signalling and measurement delay requirements based on UE type
Currently the 2 candidates for Rx beamforming in FR2 are N1=N3=4 and N1=N3=8. The concern with defining N1=N3=4 is that it doesn’t guarantee coverage for all types of UE. Whereas the concern with N1=N3=8 is that the delay would be very large and the measurements might not be valid for mobility purposes. To overcome this we propose introducing a UE capability signalling for Rx beamforming delay. This signalling on Rx beamforming delay shall be based on UE type and mobility requirements. The UE capability for Rx beamforming delay shall be introduced as – Short-Delay and Long-Delay. Based on the UE capability, the Rx beamforming number can be set.  For UE with Short delay for Rx beamforming N1=N3=4 shall be used and for UE indicating long delay N1=N3=8 shall be used. 
Proposal #1: Introduce UE capability signalling for Rx beamforming delay as Short-Delay and Long-Delay
Proposal #2: For UE with short delay for Rx beamforming use N1=N3=4; For UE with long delay for Rx beamforming use N1=N3=8

Based on the proposals above the PSS/SSS detection and RSRP measurement requirements in FR2 shall be set as:

For UE with short Rx beamforming delay:
TPSS/SSS_sync = max(600, 20×SMTC_period) ms 
TSSB_measurement_period = max(400, 20×SMTC_period) ms 
For UE with long Rx beamforming delay:
TPSS/SSS_sync = max(600, 40×SMTC_period) ms 
TSSB_measurement_period = max(400, 40×SMTC_period) ms 
Proposal #3: Define intra-frequency requirements without gap as above

3 Conclusion

In this paper we present options to cover Rx beamforming number for different UE types and have the following proposals:
[bookmark: _GoBack]Proposal #1: Introduce UE capability signalling for Rx beamforming delay as Short-Delay and Long-Delay
Proposal #2: For UE with short delay for Rx beamforming use N1=N3=4; For UE with long delay for Rx beamforming use N1=N3=8

Proposal #3: Define intra-frequency requirements without gap as:

For UE with short Rx beamforming delay:
TPSS/SSS_sync = max(600, 20×SMTC_period) ms 
TSSB_measurement_period = max(400, 20×SMTC_period) ms 
For UE with long Rx beamforming delay:
TPSS/SSS_sync = max(600, 40×SMTC_period) ms 
TSSB_measurement_period = max(400, 40×SMTC_period) ms 
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