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1   Introduction
In RAN4#95-e meeting, the way forward on ULSUP time mask requirement was approved. The agreements are as follows:
· For ULSUP-TDM time mask requirements,
· Specify the side condition of uplink timing difference between LTE and NR, and allow X us relaxation as additional period for the time mask in Rel-16
· Option 1: X = 2.21us
· Option 2: X = 3us
· Keep Rel-15 requirements unchanged
· For the test method for on-on time mask
· Further discuss the test approach for time mask in TEI after completing this WI, because test method for on-on time mask is not available and the test method for it is a general work.
In this WI, the remaining issue is to decide the X value. In this contribution, we would like to share our view on the value of X.
2   Discussion

As discussed in the previous contributions, the smaller value is preferable because the time difference between RATs at the BS side would cause the time misalignment of uplink signals between LTE and NR received at BS.
According to our analysis in [2] the time difference uncertainty of uplink transmissions between LTE and NR is about 2.21us, which can be derived as follows: 

· Initial transmission timing error (UE timing error limit Te): ±12×64TC
· TA resolution error (TRES): ±8×64TC
· UE timing advance adjustment accuracy setting error (TTAsetting): ±4×64TC
· Uncertainty of the reception timing in UE downlink (TDLe): ±10×64TC
For the UE, the timing requirement is specified in TS38.133 as
When the transmission timing error between the UE and the reference timing exceeds (Te then the UE is required to adjust its timing to within (Te. The reference timing shall be [image: image1.wmf]c
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 before the downlink timing of the reference cell.
Thus the uplink timing difference uncertainty, which is caused by the fact that UE does time tracking on LTE and NR downlink carriers independently and decide the corresponding uplink timing separately, is shown as below
Uplink timing difference uncertainty = 2×(Te+TRES+TTAsetting+TDLe) = 2.21us
Wherein we do not include time alignment error between LTE and NR and do not consider the time difference caused by propagation delay. The larger number of uplink timing difference between LTE and NR will cause the performance loss especially when the higher order modulation is utilized. 
Therefore, we prefer the BS implementations, where there is no significant timing difference between LTE and NR for a BS, or there is DL timing difference between LTE and NR, but the BS can control TAs for LTE and NR to compensate the timing difference such that there is no significant uplink timing difference between LTE and NR.
For UE, the more preferable implementation is that UE can use the uniform downlink timing to decide LTE and NR uplink transmissions.

· Proposal: Adopt 2.21us as X value to update uplink timing difference for the time mask requirement for ULSUP-TDM.
3   Conclusion / Proposals
In this contribution, we try to close the remaining issue for ULSUP-TDM time mask requirements. We have the following proposal:
· Proposal: Adopt 2.21us as X value to update uplink timing difference for the time mask requirement for ULSUP-TDM.
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