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1 Introduction
A new WI has been approved regarding Rel-13 enhancements of dual connectivity in RAN plenary in March 2015. One of the topics in this new WI is to study UL maximum timing difference for dual connectivity. 

In our companion contribution [5], we proposed the following:

1. Define maximum UL transmission timing difference for synchronous mode of dual connectivity as 35.21µs for TDD-TDD, TDD-FDD and FDD-FDD deployments.

2. Define maximum UL transmission timing difference for asynchronous mode of dual connectivity as 500µs for FDD-FDD deployments.
In this contribution, we provide our proposals for UE behaviour when UL maximum timing difference exceeds at the UE. 
2 UE behaviour when Maximum UL timing difference is exceeded
 The impact of changing UL transmission timing difference is shown in the figure below. The UEs are capable of supporting certain level of maximum UL Tx difference.  
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The UE behaviour when maximum UL tx timing difference exceeds, largely depends on UE capabilities. There can be two different UE capabilities when dual connectivity is considered, namely:
1. UEs that are only capable of performing synchronous dual connectivity

2. UEs that are capable to of performing both synchronous and asynchronous dual connectivity

The UE behaviour can be summarised in the table below:
	Behaviour for UEs that can only support synchronous dual connectivity
	The UE needs to stop UL transmission in PSCell, this will result in de-configuration of DC configuration.

	Behaviour for UEs that can support both synchronous and asynchronous dual connectivity
	1. if the UL transmission timing exceeds 35.21µs but remains <= 500µs i.e. the new UL transmission timing difference remains <= 500µs,

a. If the currently configured DC configuration DC_bx-by is configured in asynchronous mode, i.e. with power control mode #2 (PCM2), then the UE can continue the DC operation.

b. If the UE is configured in synchronous DC operation, i.e. with power control mode #1 (PCM1), then the UE needs to be reconfigured in asynchronous mode in DC_bx-by (i.e. with PCM2).
2. If the UL transmission timing difference exceeds 500µs, but remains <= 535.21µs with respect to current subframe pairs, then the UE need to constitute new subframe pairs. 

3. If the UL transmission timing difference exceeds 535.21µs with respect to current subframe pairs, then

a. If the UE is configured in synchronous mode (i.e. with PCM1), asynchronous DC needs to be configured (i.e. with PCM2).

b. If the UE is configured in asynchronous mode (i.e. with PCM2), then only new subframe pairs need to be constituted.


3 Conclusion
In addition to proposals in [5], we propose the following:

Proposal: RAN4 should include the UE behaviour described in Section 2 in the reply LS to RAN2. 
4 References
[1] 3GPP TS 36.133
[2] R4-135611, “Way forward on methodology for calculating max UL time difference between TAGs”, Huawei, HiSilicon, Ericsson, Intel 

[3] R4-100340, “Suggestion of UE Rx-Tx time difference measurement requirement”, CATT
[4] R4-156290, “LS OUT on maximum UL transmission timing difference in dual connectivity”, Ericsson, RAN4#76bis
[5] R4-156289, “UL Tx timing difference in DC”, Ericsson, RAN4#76bis
PAGE  
2

