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1 Introduction

In last RAN2 meeting, the report of LTE-NR switching time capability has been discussed but not concluded.
In this contribution, we will further discuss the report of LTE-NR switching time capability in NR.
2 Discussion 
In order to support subcarrier alignment between NR UL (15 kHz) and LTE UL, LTE-NR switch time is needed as the UE capability to support different UE implementations as agreed in RAN4: LTE-NR switching time 0us and LTE-NR switching time < 20us for different implementation, as below indicated by RAN4 in [1]:

· For UL sharing from network and UE perspective with LTE/NR UL subcarrier alignment, the switching time between LTE and NR shall be minimized to guarantee system performance.

· In order to allow different implementations e.g. Digital rotator (~0us), RF shift (<20us), UE switching time between LTE and NR shall be defined as UE capability with the two options ~0us and <20us.

· For a UE reporting capability of  “~0us” the switching time between LTE and NR is ~0us in all UL sharing cases except the following case:

· The UE is using UL sharing from UE perspective with the UL CBW for LTE and NR being different OR NR UL uses SCS =60KHz, the switching time is FFS

· For a UE reporting capability of “<20us” the switching time between LTE and NR is below 20us in all cases

· RAN4 shall define the corresponding requirements for this switching time 

Note: UE switching time includes LO re-tuning time and any additional related interruption time due to RF and BB transition between LTE and NR, excluding the normal LTE transient period (20us) or NR transient period (10us), which will be captured in the time mask requirement
According to RAN plenary agreements (RP-172104), the UL sharing from network perspective and from UE perspective are defined as below:
· UL NR-LTE coexistence with UL sharing only from network perspective 

· Some UEs transmit NR UL on an NR UL carrier overlapping with the bandwidth of a carrier on which other UEs transmit LTE UL

· A UE is not configured with a NR UL carrier overlapping with the bandwidth of a LTE component carrier configured for the same UE for LTE operation 

· UL NR-LTE coexistence with UL sharing from UE perspective 

· A UE is configured with a NR UL carrier overlapping with the bandwidth of a LTE component carrier configured for the same UE for LTE operation

· E.g. a UE supports transmitting NR UL and LTE UL within the bandwidth of an LTE component carrier configured for the UE

Based on the above, scenarios are shown in Figure 1 as the example for UL sharing from network and UE perspectives.
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Figure 1 scenarios for SUL

In Case 1, the NR UL and LTE UL carriers do not overlap with each other and the network can share the spectrum for 1.8GHz SUL to different UEs. However for one single UE, it is possible that that UE would only have 2Tx, one for sub-3GHz and one for 3.5GHz. This is a possible configuration to reduce hardware cost from chipset side. In this case, the UE needs to use one single Tx between 800MHz and 1.8GHz and therefore the switching time needs to be defined.
In case 2 the NR UL and LTE UL have overlapping bandwidth and therefore when working in NSA mode, the UL is shared to a single UE. In this case the UE needs to switch between LTE and NR where the switching time needs to be defined.

In summary for both cases the switching time between LTE and NR is required and this is the reason why in RAN4 LS above this capability applies to both cases for UL sharing.

When the UE indicates 0us switching time, that means such switching does not cause any interruption and there would be no impact on data scheduling and transmission. When the UE indicates  20us switching time, this would cause interruption and there would be impact on the transmission of the symbol adjacent to the LTE-NR switching point. As shown in the following symbol, the network needs to be aware about this UE capability to be clear whether the first symbol and the last symbol of NR burst would be impacted by the LTE-NR switching time capability. 
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Figure 2 an example of LTE-NR switching time impacts
when being aware about this UE capability, the network could configure PDCCH CORSET by skipping the symbols impacted by the LTE-NR switching time. Therefore, it is necessary to report LTE-NR switching time to the network as UE capability.
Proposal 1: LTE-NR switching time (0us or <20us) shall be reported per UE to the network as UE capability irrespective whether the UL sharing is from network and UE perspectives.
3 Conclusion
The contribution raised the following proposal:
Proposal 1: LTE-NR switching time (0us or <20us) shall be reported per UE to the network as UE capability irrespective whether UL sharing is from network and UE perspectives.
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