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1 Introduction
The beam switching time requirement was discussed once again at RNA4#AH3, the WF [1] was approved on the issue.

More simulation results were requested in the WF, however there has been insufficient time between meetings to set up any simulations. This contribution discusses some of the other aspects highlighted in the EF.

2 Discussion

2.1 Results so far

A number of simulation have been run by various companies to investigate the effect of switching time delay on system performance. Simulations have been done foe 120kHZ and 240kHz SCS, and with different lengths of channel delay spread and % of CP.
Impact on the network throughput is only observed when the % of CP is very large (i..e 100%) and the delay spread is large.

As the WF requests delay spread of 300ns max  these results can be disregarded.

For delay spreads of 300ns results exist form 3 companies simulations  [2]

 REF _Ref494723358 \r \h 
[3]

 REF _Ref494723359 \r \h 
[4] and each shows that with switch delays up to 300ns the effect on network throughput is negligible.

An analogue beam steering system is considered to be worst case in terms of bema steering time, BB beam steering or beam switching will be faster than an analogue phase shifter. The upper limit of the switching time of an analogue beam switching system has been assumed to be 100ns.

 So even with a beam switching time 3x worse than the worst case we still see no effect on the network performance.
As both the switching assumptions in the simulations and the practical assumptions are worst case this indicates that the risk of beam switching time being an issue is very small.

We believe due to the complexity in both specifying and also in ,measuring such a requirement and the benefit of the requirement being very small then it is not required. 

2.2 Specification
The difficulty in differentiating the modulation envelope from the switching time was highlighted last meeting [5]. The example specification attached to the WF [1], avoided this issue by separating the modulation envelope and the switching envelope to form an amplitude error function. Whilst this somewhat solves the issue there are a number of considerations which have not been taken into account

The method assumes that the only amplitude error is due to the beam switching. It is possible that amplitude error could be due to other factors.  The most obvious of these would be the BS peak to average reduction (PAR) algorithms. It is common that the perfect envelope PAR is 11-12dB, whereas PAR algorithms reduce this to possibly 8dB. PAR algorithms are not standard and each manufacturer develops their own techniques to optimize PAR, efficiency and EVM hence it would be very difficult to develop a standard method of separating the amplitude error due to PAR from the amplitude error due to switching.
2.3 Conformance

Whilst difficulty in conformance does not prevent a core specification being written it should be considered, especially when the benefit of the requirement is so marginal as is the case here.

The issue with the proposed method is the time which is being tested.

The example specification suggests the time between 2 RF envelope be considered.
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However the 2 signals must be detected at different location in the OTA chamber at the extremes of the system steering range. Apart for the logistical difficulty in having 2 calibrate paths within the OTA chamber, considering that the speed of transmission in a RF cable is approx 2/3 the speed of light, 1m of cable equates to a delay of approx 20ns. Considering the pick-ups in the chamber could be several metres apart the specification could be completely consumed by the test cables.
3 Summary
Considering the simulation results so far the necessity of a beam switching time requirement is yet to proven. However the difficultly in deriving a reasonable requirement and difficulties associated with conformance testing is clear and there are many issue yet to be resolved before a requirement could be written.
As there are only 2 meetings remaining before the NR core specification is to be finalized and as it seems this requirement has very little benefit we prose it is not included.
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