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1. Introduction
In the last RAN4 meeting, a LS[1] received from RAN1 asking RAN4 to confirm the final value for the maximum transmission timing difference, and the document[2] discussed some factors impacting the requirement, proposed two options for the requirement, i.e. 32.21μs or 30.26μs. A responding LS[3] is drafted. It is agreed to remove the channel dispersion issue from UL timing differences, but no conclusion have been made for the requirement.

The document further discusses this issue, and gives some proposals.

2. Discussion
Document [2] present the following 5 factors considered for specifying the maximum UL timing difference between TAGs:
1) Propagation  delay difference

2) TA adjustment accuracy and TA accuracy

3) Uncertainty of the reception time in the UE downlink

4) eNB time alignment error (TAE)

5) Channel dispersion
The fifth factor is agreed not to be considered. By our understanding, the difference between the two requirement of 32.21μs and 30.26μs proposed in [2] is different reference location. One reference location is UE transmitting port, while another is network configured.
The maximum UL timing difference between TAGs network configured means the difference of DL timing at UE location minus TA command between TAGs. The impact factors include TA commands on each TAG except above factors 1) and 4). If two network points can and will control the received UL timing synchronized absolutely with their radio frame timing, according what is defined in section J.1 of 36.300, a UE should cope with a delay spread of up to 30.26μs among the component carriers monitored at the receiver, a UE supports maximum UL timing difference between TAGs is 30.26μs also, as black UL timing shown in figure 1.
But the UL timing may not be synchronized absolutely with Cell’s radio frame timing, due to following two factors:

1. The unit of TA command is 16Ts. The UL timing error is ±8Ts due to TA command resolution, i.e. 0.26μs.

2. The target received UL timing controlled by eNB may have an offset with Cell’s radio frame timing, assuming maximum xμs.
Considering above two factors, maximum UL timing difference between TAGs network configured may be 30.26μs + 2(0.26μs + 2xμs), i.e. 30.78μs + 2xμs , as red UL timing shown in figure 1. The x value should be studied further and decided by RAN4.

[image: image1]
Figure 1. Example 1 of measurement gap case

The maximum UL timing difference between TAGs on UE transmit port means adding UE receive and transmit timing error, i.e. above factors 2) and 3), on the maximum UL timing difference between TAGs network configured. The requirements for UE transmit timing and timing advance have been specified in section 7.1 and section 7.3 in 36.133 and need not be redefined. It can be added in the test requirement of the test case for the maximum UL timing difference between TAGs. The reference location for the maximum UL timing difference between TAGs is proposed on the network configured.
Proposal 1：It is proposed that the minimum requirement of maximum UL timing difference between TAGs supported by UE is 30.78 + 2x μs。
Proposal 2: The timing offset between target UL timing controlled by eNB and eNB’s radio frame timing, the value of x, should be studied further and decided by RAN4. 
3. Summary
This document discussed the minimum requirement for the maximum UL timing difference between TAGs UE supported. It is proposed:

Proposal 1：It is proposed that the minimum requirement of maximum UL timing difference between TAGs supported by UE is 30.78 + 2x μs。
Proposal 2: The timing offset between target UL timing controlled by eNB and eNB’s radio frame timing, x value, should be studied further and decided by RAN4. 

If the reference location and x value can be agreed and decided by RAN4, the minimum requirement can be set, and the responding LS can be sent to RAN1/2.
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