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1	Introduction
In this contribution, we investigate both the duration of the transmission window for DRS as well as the granularity for DRS starting positions within the window. We provide evaluation results illustrating the impact of these parameters on throughput as well as DRS transmission success rate.
[bookmark: _Toc506553723][bookmark: _Toc510450969][bookmark: _Toc510452869][bookmark: _Toc510731134][bookmark: _Toc510731381][bookmark: _Toc510775731]2	Evaluation results 
In Rel-15 NR the SMTC window has a duration of 5ms, but in NR-U due to LBT failure, it may not be possible to transmit a DRS at all within this window – we call this a DRS transmission failure. It has been proposed that using a longer transmission window may be beneficial to increase the chances for successful DRS transmissions. It has also been discussed that using a smaller DRS starting granularity, e.g. half slot granularity, may increase the chances of successful DRS transmission.
[bookmark: _In-sequence_SDU_delivery]Based on the agreed simulation assumptions in RAN1#92bis [1], we set up two evaluation scenarios to study potential successful DRS transmission gains when using a longer transmission window and smaller starting granularity. In first scenario, an NR-U network coexists with a Wi-Fi network, and in the second scenario an NR-U network coexists with another NR-U network. All simulated NR-U networks transmit DRS.
2.1	DRS window duration
In the following, Figures 1,2 illustrate the evaluation results for a scenario where we considered three different window durations 2ms, 5ms and 8ms when NR-U is coexisting with Wi-Fi and NR-U coexisting with NR-U. The arrival intensities are selected such that the mean buffer occupancies (BO) of NR-U with a transmission window duration of 5ms are 10%, 35%, and 60%, corresponding to the cases of low, medium, and high load, respectively.
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[bookmark: _Hlk526519894]Figure 1: DRS transmission failure probability when NR-U is using different DRS window durations. NR-U coexisting with Wi-Fi(left) and NR-U coexisting with NR-U(right).
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Figure 2: Mean user throughput when NR-U using different DRS window duration. NR-U coexisting with Wi-Fi(left) and NR-U coexisting with NR-U(right).
The results in Figures 1 and 2 show that as the DRS transmission window duration is increased, the DRS failure probability decreases. Most of the reduction occurs when increasing the window from 2 ms to 5 ms. Beyond 5 ms, there are diminishing returns. For example, for the NR-U coexisting with Wi-Fi scenario, the DRS failure reduction when increasing the transmission window from 5 to 8 ms is roughly 12%. In the NR-U coexisting with NR-U scenario, there is a larger reduction percentage-wise; however, the DRS failure rate is low to start with. Hence there is not much benefit from extending the window length to 8 ms. In both cases we can see that window duration in DRS transmission has inconsiderable effect on throughput efficiency of the system.
1. [bookmark: _Toc4767445]For the simulated scenario and traffic model, using a longer transmission window duration than 5ms does not increase the DRS transmission success rate significantly.
2.2 	DRS starting granularity
In the following, Figures 3,4 illustrate the evaluation results for the scenario where we considered one-slot versus half-slot DRS starting granularity with a window duration of 5ms when NR-U coexisting with Wi-Fi and NR-U coexisting with NR-U. The arrival intensities are selected such that the mean buffer occupancies (BO) of NR-U with one slot granularity and a window of 5ms are 10%, 35%, and 60%, corresponding to the cases of low, medium, and high load, respectively.
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Figure 3: DRS transmission failure probability when NR-U is using a window duration of 5ms with different DRS starting granularity (One-slot and half-slot granularity). NR-U coexisting with Wi-Fi(left) and NR-U coexisting with NR-U(right).
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Figure 1: Mean user throughput when NR-U is using a window duration of 5ms with different DRS starting granularity (One-slot and half-slot granularity). NR-U coexisting with Wi-Fi(left) and NR-U -coexisting with NR-U(right).
As it is shown in Figures 3 and 4, using smaller starting granularity (half-slot) provides very small improvements in DRS transmission failures (less than 5%) and overall throughput in both NR-U coexisting with Wi-Fi and NR-U coexisting with NR-U cases. 

1. [bookmark: _Toc4767446]For the simulated scenario and traffic model, using half-slot granularity for DRS starting positions vs. full slot granularity does not lead to a meaningful increase in DRS transmission success rate.





Conclusion
In the previous sections we made the following observations:

Observation 1	For the simulated scenario and traffic model, using a longer transmission window duration than 5ms does not increase the DRS transmission success rate significantly.
Observation 2	For the simulated scenario and traffic model, using half-slot granularity for DRS starting positions vs. full slot granularity does not lead to a meaningful increase in DRS transmission success rate.
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