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1
Introduction
In LS [1]RAN1 respectfully asks RAN4 to confirm the final value considering tolerance for maximum uplink transmission timing difference between different TAGs of a UE which supports multiple timing advance capability. In RAN4#68 meeting, the issue was discussed in [2] and the analysis takes into account the impact of propagation delay difference, TA adjustment accuracy and TA accuracy, uncertainty of the reception time in the UE downlink, eNB time alignment error (TAE), and Channel dispersion.
In this contribution we further discuss on the UE maximum UL transmission timing difference between TAGs, especially the tolerance value. 
2
Discussion 
In [1][3], it was indicated “in case of partial symbol overlap arising from different TAs in different TAGs, RAN1 assumes a max overlap of approx. 30us (any tolerances are up to RAN4) for inter-band TAGs”.
And according to the current specification, UL TA difference of different TAGs for a UE can be up to around 700us [3] considering maximum UE DL reception timing difference of 30.26 us and maximum DL-UL TA of around 667us in current specifications.
The agreed value 30.26us of DL UE receiving window is derived by the sum of 30us maximum propagation delay and 260ns TAE. And in the 260ns TAE, the factors of TA accuracy, TA adjustment accuracy, UE DL reception uncertainty and the channel dispersion were considered together with TAE, all of those will impact the UL timing of the UEs, and the final limitation comes from the BS receiver demodulation for UL signals of the UEs on different carriers in single TAG so that the 2 UL signals of single TAG should be within the scope of the CP [5]. 

Differently from the previous discussion on TAE, for the Multiple TAG case, the UL transmission for different CCs could be demodulated in different cells, thus there is no strict restriction due to the BS UL receiver demodulation timing alignment between CCs. However, it needs to be ensured that UEs are capable to perform BS instructions on TA adjustment. BS instructions are based on the UL signalling received which in fact takes into account the UL signal variance due to DL timing variance, UL transmission variance and Channel dispersion, including TA adjustment accuracy and TA accuracy, uncertainty of the reception time in the UE downlink, as well as the channel dispersion, on basis of the DL receiving window (propagation delay difference+ eNB time alignment error (TAE)). 

In that sense, the analysis in [2] leads to a value of 32.21us, which shows as below: 
Maximum UL timing difference between TAGs = 30.26us (agreed DL receiving window is comprised by maximum propagation delay difference 30us and TAE 260ns) + 24 Ts (16 Ts for variance introduced by TA accuracy and 8Ts for variance introduced by TA adjustment accuracy) + 20 Ts (UE DL reception time uncertainty) + 0.52us (Channel dispersion adopted in previous discussion) = 32.21us [2], i.e. 2.21us tolerance is considered. 
Comparing with the other option 30.26us provided in [2] which are not consider the other aspects, e.g. TA accuracy, TA adjustment accuracy, DL reception timing uncertainty and channel dispersion, the option of 32.21us are more reasonable to ensure the UE capability to performing the instruction of BS. And selecting a smaller value may lead to performance degradation since UE does not with enough flexibility to adjust the UL timing difference between TAGs. 
4
Conclusion
In this contribution, we further discuss on the UE maximum UL transmission timing difference between TAGs, especially the tolerance value. 

It is identified differently with the previous discussion on the TAE, for the Multiple TAG case, the consideration is that UE need to ensure the capability to perform the BS instruction on the TA and TA adjustment, taking into account that the instruction is according to the UL signalling received which in fact takes into account the UL signal variance due to DL timing variance, UL transmission variance and Channel dispersion. 
Proposal 1: Channel dispersion needs to be considered.
Proposal 2: 2.21us tolerance is assumed on the basis of the 30us maximum propagation delay. And the total maximum UL timing difference between TAGs is 32.21us. 
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