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1 Introduction
The maximum UL transmission timing difference for DC has been discussed in several RAN4 meetings. In RAN4#77 an LS [1] was sent to RAN1 and RAN2, which includes the RAN4 agreed maximum UL transmission timing difference for DC and the corresponding UE behavior when the limit is exceeded. Main points of the LS are copied below. 
	· RAN4 defines the maximum uplink transmission timing difference for dual connectivity synchronous scenario as 35.21µs.

· RAN4 defines the maximum uplink transmission timing difference for dual connectivity asynchronous scenario as 500µs.
If the UE is configured with higher layer parameter powerControlMode<1>, then the UE may stop transmission in the SCG if the UL transmission timing difference exceeds 35.21µs.


In RAN2#93, an LS [2] was replied to RAN4, where RAN2 asks RAN4 to consider the Scenario 2 mentioned in their LS, and capture it in RAN4 specification if possible. The Scenario 2 is copied below.
	Scenario 2 (addressed in TS36.321): only the SCell of sTAG is impacted due to exceeding the maximum uplink transmission timing difference between MCG and SCG when powerControlMode is configured to 1;
For the scenario 2, RAN2 expects that the UE only stops the timeAlignmentTimer of the affected SCell instead of triggering SCG failure, and agreed:
The UE only considers the timeAlignmentTimer associated with the SCell as expired upon stopping uplink transmission towards the SCell due to exceeding the maximum uplink transmission timing difference when powerControlMode is configured to 1.


In this paper, we will provide our views on the requirements related to the maximum UL transmission timing difference for DC for the Scenarios 2 in the RAN2 LS.  
2 Discussion
In Rel-13 DC discussions RAN4 only considered the Scenario 1 as mentioned in [2], i.e. the scenario with 2UL, one for PCell and one for PSCell, as there was no band combination with 3UL at the time of discussion. In this case, UE would also have two TAGs, i.e. pTAG and psTAG. For synchronous DC the limit of maximum UL transmission timing difference is 35.21µs, and when this limit is exceeded, UE may stop the transmission in PSCell. This is reasonable for Scenario 1, as PSCell is less important than PCell. According to [2], UE shall trigger SCG failure if it stops the transmission in PSCell. 

In the Scenario 2 as mentioned [2] UE would be configured with 3 UL, 

· PCell, in pTAG

· PSCell, in psTAG

· SCell, in sTAG

Although RAN4 has defined the requirements for maximum UL transmission timing difference, the assumption was that all the 3 cells are aggregated, and the scenario with mixed CA and DC was not considered. Figure 1 shows two cases with mixed CA and DC with 3UL. In Figure 1(a) the SCell is in MCG and aggregated with PCell; in Figure 2(b) the SCell is SCG and aggregated with PSCell.
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Figure 1: Illustration of missed CA and DC with 3UL
For both Figure 1(a) and 1(b), RAN4 has requirements for 

· maximum UL transmission timing difference between aggregated cells (blue line), and 

· maximum UL transmission timing difference between PCell and PSCell (green line).
However, there is no requirement maximum UL transmission timing difference between the SCell and PSCell in Figure 1(a) or between SCell and PCell in Figure 1(b), i.e. the red lines. In another word, requirement has not been defined for the maximum UL transmission timing difference between an sTAG and pTAG/psTAG when the sTAG is in different a different CG from the pTAG/psTAG.
Observation: RAN4 does not have requirement for maximum UL transmission timing difference for 3UL with mixed CA and DC.
As this is a possible scenario with band combination with 3UL, we think RAN4 should consider to define requirements for it. 
For the limit of maximum UL transmission timing difference between the sTAG and pTAG/psTAG, we think it is straightforward to re-use the value of 35.21µs, since the sTAG is in different CG from the pTAG/psTAG. This also means the limit of maximum UL transmission timing difference between two TAGs is 35.21µs, if the two TAGs are in different CGs.  

For the UE behaviour when the limit is exceeded, we think RAN4 should follow the RAN2 agreement, i.e. UE may stop transmission on SCell. This is reasonable as SCell is less important than PCell or PSCell. As indicated in [2] UE would trigger the TAT expiration for the sTAG, instead of SCG failure which is more costly procedure wise.
Proposal 1: The limit of maximum UL transmission timing difference between two TAGs is 35.21µs, if the two TAGs are in different CGs.

Proposal 2: When the UL transmission timing difference between an sTAG and pTAG/psTAG exceeds the limit, UE may stop transmission on SCell, even the sTAG is in different CG from the pTAG/psTAG.   

3 Conclusions 

In this paper, for the problem of maximum UL transmission timing difference for DC, we analysed the Scenario 2 as mentioned in RAN2 LS, and provided our preference how to define requirement for this new scenario.
We have the following observation and proposals.
Observation: RAN4 does not have requirement for maximum UL transmission timing difference for 3UL with mixed CA and DC.
Proposal 1: The limit of maximum UL transmission timing difference between two TAGs is 35.21µs, if the two TAGs are in different CGs.

Proposal 2: When the UL transmission timing difference between an sTAG and pTAG/psTAG exceeds the limit, UE may stop transmission on SCell, even the sTAG is in different CG from the pTAG/psTAG.   
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