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1 Introduction
UL sharing from UE perspective has been well discussed. One of open issues in RAN4 is related to shifting time between LTE and NR UL when they are operated in TDM fashion. In this contribution, the principle of the shifting time for UL sharing from UE perspective is discussed 
2 Shifting time for UL sharing from UE perspective
UL sharing from UE perspective has been discussed extensively in both RAN1 and RAN4. In RAN1, it was agreed
In NR, support configuration between the following for paired spectrum (support of scheme 2 below is conditioned on the assumption that 100kHz is adopted as a supported UL channel raster in NR to support LTE/NR co-existence with LTE FDD)

· Scheme 1: Do nothing to allow subcarrier alignment between NR UL (15 kHz) and LTE UL

· Scheme 2: allow subcarrier alignment between NR UL (15 kHz) and LTE UL, where NR UL raster is with a 7.5 kHz shift to the LTE UL raster

Currently, since only LTE and LTE re-farming bands, where 100kHz channel raster is agreed in RAN4, are considered for UL sharing, there is 7.5kHz shift between NR and LTE UL raster. To support UL sharing from UE perspective in TDM fashion, UE should be able to accommodate the 7.5kHz shift at either RF or baseband. 

Regardless RF or baseband shift, it is desirable to minimize the shifting time as much as possible since UE won’t be able to transmit and receive during the shift and the corresponding spectrum efficiency will be negatively impacted. 
It is also important for RAN4 to determine and standardize the maximum shifting time since UE won’t be expected to transmit and receive during the shifting time. Meanwhile, the maximum shifting time, if defined, should also be able to accommodate different implementations. 

Proposal 1: RAN4 should strive to minimize the shifting time for UL sharing from UE perspective. UE is not expected to transmit and receive during the shifting time.
Proposal 2: Shifting time related requirements should be defined to guarantee the system performance
  For RF based shifting, it is generally not practical to assume two dedicated RF chains on the same frequency for LTE and NR, respectively. In this case, LO retuning is expected in RF based retuning due to 7.5kHz UL mismatch. However, depending on the implementation, LO retuning can take several hundreds of microsecond to settle down. The corresponding impact can be even longer.
It is well known that frequency shifting can be realized in the baseband as well. For example, to compensate frequency offset, baseband based carrier frequency shifting should have been implemented in LTE or other existing RAT, even though the scale of frequency tracking and compensation should be much smaller than 7.5kHz. Similar case can be also found in eMTC with frequency hopping. In general, it is expected that baseband based shifting time is shorter than RF based shifting time where LO retuning is required. 

Proposal 3: RAN4 may need to firstly determine the baseline assumption, e.g. RF based vs. baseband based, before jumping into the discussion on the exact shifting time. 

3
Conclusion 

In this contribution, UL sharing related frequency shifting time is discussed. It is proposed
Proposal 1: RAN4 should strive to minimize the shifting time for UL sharing from UE perspective. UE is not expected to transmit and receive during the shifting time.

Proposal 2: Shifting time related requirements should be defined to guarantee the system performance
Proposal 3: RAN4 may need to firstly determine the baseline assumption, e.g. RF based vs. baseband based, before jumping into the discussion on the exact shifting time. 

