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1. Introduction 
In the RAN4#84 meeting, there are extensive discussions on beam switching requirement for range2 NR BS, however the impacts of beam switching speed on system performance are not identified among companies, therefore in the contribution, we want to share some initial simulation results for further discussion. 
2. Discussion  
In the approved WF [3], it encourage companies to provide some simulation results to verify the impact of beam switching speed on the system performance, therefore in the following section, we will share the some initial simulation results of PBCH where most stringent requirement is potentially needed for further discussion.
	· Taking into account NR OFDM symbol design, beam switching time of direction A to B shall be at least less than CP length

· CP length depends on SCS.

· The difference of direction A and B should be the same with the maximum direction gap which BS can steer.

· Encouraged companies provide the simulation results of the relation between beam switching time (0 ~ CP length) and performance degradation (100% is assumed for no delay) for each DL CH in RAN4 NR#3 meeting in Nagoya and RAN4#84bis in Dubrovnik. Based on the results, RAN4 will further clarify the required beam switching time smaller than CP length.

· FFS how beam switching and the time requirement should be defined in requirement text 
· Information 

· SCS 
· CP length 
· 15 kHz 
· 4.69 µs 
· 30 kHz 
· 2.34 µs 
· 60 kHz 
· 1.17 µs 
· 120 kHz 
· 586 ns 
· 240 kHz 
· 293 ns 
· 
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Figure1. simulation results of PBCH channel operating at 30GHz [12dB antenna gain assumed]
Based on the simulation results in the Figure1, it seems that beam switching transient period 100ns have no impact on the demodulation performance of PBCH channel.  
Observation: at mmWave frequency 30GHz with SCS=120KHz, beam switching transient period 100ns have no impact on the demodulation performance of PBCH channel.
In the previous RAN4 meeting, different types of phase shifter were mentioned for further discussion. For some analog phase shifter, the transient period of phase shifter could be around 100ns with low insertion loss which is quite beneficial for BS implementation; For some switch based phase shifter, like GaAs or PIN diode switch, the transient period of phase shifter could range from 10ns to 100ns, however the switch based phase shifter will have relatively larger insertion loss, therefore to compensate this additional insertion loss, then power consumption of RRU would be relatively higher.
Proposal: insertion loss of different types of phase shifter should be also taken into account. 
3. Conclusions
In this proposal, we shared some further considerations on the beam switching speed requirement of NR BS and observations are made as following:
Observation: at mmWave frequency 30GHz with SCS=120KHz, beam switching transient period 100ns have no impact on the demodulation performance of PBCH channel.  
Proposal: insertion loss of different types of phase shifter should be also taken into account. 
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