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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]In RAN#81 it was decided to RAN1 start SI on Channel modeling for Indoor Industrial scenarios and SID describes TR 38.901 as the starting point of discussion [1, 2]. Moreover, the contribution proposed delay spread model at RAN1#95 [3]. This contribution describes our views on these models.

[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Discussion
SID for Channel modeling for Indoor Industrial scenarios describes TR 38.901 as the starting point of discussion. Moreover, the contribution [3] of RAN1#95 reports survey results of delay spread in factory scenario and proposed the model treating relation between room size and delay spread. However, there are very few studies about delay spread at high frequency like millimeter wave in factory scenarios. Therefore, this contribution reports the distribution of measured delay spread at 19.85 GHz in our lab and the comparison between the measurement results and TR 38.901 indoor office model. Also, the measurement results are compared with the model of [3]. 
Measurement environment is same as the environment which is described in our contribution regarding path loss measurement at RAN1#95 [4]. Figure 1 shows measurement route and Table 1 shows measurement parameters. 
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						(a) LOS								(b) NLOS
Fig. 2 Distribution of measured delay spread
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						(a) LOS								(b) NLOS
Fig. 3 Distribution of log10 (DS/s)
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Fig. 4 Comparison between measured delay spread and model of [3]


Figure 2, (a) and (b) show the distribution of measured delay spreads in LOS and NLOS environment respectively. Figure 3, (a) and (b) show the comparison between the measurement results with medians of TR 38.901 indoor office for LOS and NLOS respectively. In figure 3, log10 (delay spread) are used for evaluation to compare with TR 38.901. These results show that medians of TR 38.901 indoor office are smaller than measurement results in both of LOS and NLOS cases. It can be considered that room size and material walls are different from indoor office environments and it affects the measurement results. Furthermore, figure 4 shows the comparison between the proposed model of [3] and measurement results. From the results the measurements results are relatively close to the model of [3].
From above results, the following observations can be considered.
Observation 1: TR 38.901 indoor office tends to give smaller delay spread for factory scenarios.
Observation 2: The relation between delay spread and room size which is derived from existing papers which mainly study about characteristics of below 6 GHz may be available for above 6 GHz.

3	Conclusion
In this contribution, the distribution of delay spreads measured in our lab and that of indoor office of TR 38.901. Moreover, the measurement results are compared with the model of [3]. The following are observations.
Observation 1: TR 38.901 indoor office tends to give smaller delay spread for factory scenarios.
Observation 2: The relation between delay spread and room size which is derived from existing papers which mainly study about characteristics of below 6 GHz may be available for above 6 GHz.
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Parameter Value

Frequency 19.85 GHz

Transmission signal OFDM (BW: 50 MHz)

Tx antenna height 3.0 m

Tx antenna Sleeve

Rx antenna height 1.5 m

Rx antenna Sleeve

MS

（

Rx

）

route

LOS route

NLOS route

Height

：

10m

Anechoic 

chamber

35 m

28 m

BS

（

Tx

）

Anechoic 

chamber

Anechoic 

chamber

Fig. 1 Measurement route

Table 1 Measurement Parameters
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