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1. Introduction 
In the RAN4#83 meeting, there are extensive discussions on the necessity of defining the beam switching speed requirement and it encouraged companies to provide how to specify RF beam switching speed requirement in the WF [1] . Therefore in this contribution, we share some further considerations on this aspect.
2. Discussion  
The beam switching transient period is supposed to occur between the SS blocks as shown in the Figure 1 and Figure2. This kind of beam switching transient period will cause sort of performance degradation due to less received power. Therefore it’s essential to set the minimum requirement in order to guarantee the system performance, on the other hand, it’s also necessary to take the NR RRU architecture into account, especially for hybrid beamforming NR BS, phase shifter implemented within the sub-array system is dominator factor to impact this beam switching speed performance. Based on all the above considerations, we will analyze this requirement from both system performance and RF feasibility.
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Figure 1. illustration of beam switching speed –option1
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Figure 2. illustration of beam switching speed –option2 
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Figure3. illustration of beam switching speed-option3 
2.1 System performance: 
For the beam sweeping procedure during the initial access, the beam switching among different SS block will cause some sort of performance degradation, which kind of physical layer signal would be impacted will be tightly depend on the outcome of SS block composition design in RAN1 and occasion where beam switching is conducted. In the Figure4, the illustrated SS block composition is just an example which is corresponding to option4 in the WF[3]. Based on the this example case, for the different beam switching occasion, the different physical layer signal will be degraded for certain degree.
1) If beam switching behavior is conducted at the end of SS block as shown in Figure1, then NR-SSS signal will experience some sort of performance degradation;
2) If beam switching behavior is conducted at the beginning of SS block as shown in Figure2, then NR-PSS signal will also experience some sort of performance degradation; 
3) If beam switching behavior is conducted across the SS block boundaries as shown in Figure3, then NR-PSS and NR-SSS will both experience some sort of performance degradation.
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Figure 4. illustration of beam sweeping procedure during the initial access
The beam steering is composed of both digital and analog beamforming where the beam steering step and beam pattern as shown in Figure5 is totally up to the BS implementation. In addition, beam switching transient period will also occur within windowing domain as shown in Figure6, therefore it’s really complicated and difficult to evaluate performance degradation during the beam switching transient period with common assumption within the RAN4 group. In addition, this requirement should be developed agnostic to BS implementation.
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Figure5.the illustration of antenna pattern during beam switching procedure
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Figure6.the illustration of beam switching transient period and windowing  
2.2 RF feasibility:
As mentioned in the previous section, the beam switching speed will be tightly depend on the NR RRU architecture. If fully digital beamforming is implemented which means transceiver unit is connected with antenna element one by one without phase shifter implemented, then beam switching transient period is almost negligible, however if hybrid beamforming is implemented which means phase shifter within the sub-array will be implemented in nature, therefore corresponding beam switching transient period should be still defined. 
For mmWave NR BS, the hybrid beamforming architecture is preferred due to massive antenna elements (8x16x2 antenna array assumed for WP5D coexistence study) and limited transceiver unit to considering the reasonable NR RRU cost. Therefore we think it is reasonable to specify the beam switching requirement for range2 NR BS. And for 802.11ad system operating at 60GHz, the empirical beam switching speed is around 100ns which could be used as reference for range2 NR BS.
Proposal: for range2 NR BS, propose to specify the beam switching speed as 100ns; for range1 NR BS, the beam switching transient period could be FFS. 
3. Conclusions
In this proposal, we shared some initial considerations on the  of NR BS and proposals are made as following:
Proposal 1: for range2 NR BS, propose to specify the beam switching speed as 100ns; for range1 NR BS, the beam switching transient period could be FFS. 
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