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1	Introduction
In RAN4#84, two papers were presented on ON/OFF mask [1, 2]. In [1], it was suggested that ON/OFF mask needs further definition for specific use cases, and also suggested mask would be better served by asymmetrical manner. In [2], Rx-to-Tx and Tx-to-Rx times were discussed and concluded that they should have no problem meeting the current ON/OFF mask agreement. During the meeting, there was a way forward [3] to define Tx-to-Tx, Rx-to-Tx, and Tx-to-Rx switching times based on these the contributions but not approved.
In this contribution, we share our view on the additional mask.  
2	Discussion

In [1], number of use cases were listed but many of them are still under discussion in RAN1. We understand the motivation of the discussion was introducing new switching times asymmetric manner in addition to ON/OFF mask which RAN4 agreed (10 uS for sub-6 and 5 uS for mmW). In principal, specifying each aspects of system performance, i.e. switching times might give more precise description and increase system performance but we also need to consider complexity of the system. So far we do not identify a clear benefit between performance and system complexity. We believe specification is the minimum requirement not something target for best achievable performance. From that perspective, we are negative view on defining additional time at this stage.

Observation 1: No clear benefit has been identified yet between performance and system complexity by introducing additional switching time.

In [2], an analysis was provided in which new Rx-to-Tx (figure 1) and Tx-to-Rx (figure 2) switching times were used. It was concluded that these are okay to meet the current ON/OFF mask. However, we do not agree with the diagram (re-captured below). In Figure 1, the idea of reducing the switching time is setup the transceiver and PA in advance in the previous slot. However, -50 dBm at antenna before the end of Rx transmission surely implies Rx desense in a TDD system. So OFF power level should be shown until end of Rx for which the time is the same as ON/OFF time. Furthermore, -7 dBm power was shown during the transceiver and PA setup period which is even stronger and definitely makes Rx desense, even though we are not very clear how -7 dBm came out.

Observation 2: Advance setup the transceiver and PA in Rx slot period will create a strong desense in Rx performance.

Even further, this paper assumed DMRS is located outside of the sub-frame which has not been decided yet in RAN1.

Observation 3: DMRS location is still open in RAN1 and cannot be used for a critical study.
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Figure 1. Rx-to-Tx switching diagram (re-captured from [2])
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Figure 2. Tx-to-Rx switching diagram (re-captured from [2])


[bookmark: _GoBack]In figure 2, it was assumed that that Tx-to-Rx switching time would be the same behavior as ON-to-OFF mask and this was a central idea how asymmetric switching came out. However, this would not be the case. Tx-to-Rx switching will still need setup PLL and transceiver in advance like in Rx-to-Tx. Due to this additional time, we understand time difference between Rx-to-Tx and Tx-to-Rx is not much.

Observation 4: Tx-to-Rx switching time would be different from ON-to-OFF time due to Rx PLL setup. From that reason, the time difference between Tx-to-Rx and Rx-to-Tx switching times would not be much.

Furthermore, switching time will be limited by hardware implementation limitation, especially due to PLL settling time [4]. For Tx-to-Rx switching case, PA power ramping down induces supply power transient which leads Rx PLL perturbation, i.e. pushing or pulling.

Observation 5: In Tx-to-Rx switching case, PA power ramping down creates supply power transient which leads Rx PLL perturbation and transient time will not show much difference compared to Rx-to-Tx switching case.
3	Conclusions
In this contribution, we made the following observations:

Observation 1: No clear benefit has been identified yet between performance and system complexity by introducing additional switching time.

Observation 2: Advance setup the transceiver and PA in Rx slot period will create a strong desense in Rx performance.

Observation 3: DMRS location is still open in RAN1 and cannot be used for a critical study.

Observation 4: Tx-to-Rx switching time would be different from ON-to-OFF time due to Rx PLL setup. From that reason, the time difference between Tx-to-Rx and Rx-to-Tx switching times would not be much.

Observation 5: In Tx-to-Rx switching case, PA power ramping down creates supply power transient which leads Rx PLL perturbation and transient time will not show much difference compared to Rx-to-Tx switching case.
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