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1. Introduction
According to the architecture of DC, the MeNB and the SeNB independently performs the activation/deactivation of its SCell(s), and the RRCConnectionReconfiguration with DC SCell(s) addition/release is sent by the MeNB. In this contribution, we discuss the packet loss issue caused by the SCell activation/deactivation and the DC SCell(s) addition/release.
2. Discussion
2.1. Scenario analysis on the glitch issue
According to 36.133 [1], the interruption for both downlink and uplink of PCell/activated SCell occurs at SCell addition/release and activation/deactivation, and the interruption for intra-band CA and inter-band CA is up to 5 subframes and 1 subframe respectively. To avoid the packet transmission loss, the time period of the interruption are specified in [1] that “upon receiving SCell activation/deactivation command in subframe n, the PCell interruption shall not occur before subframe n+5 and not occur after subframe n+9 for E-UTRA FDD, and the PCell interruption specified in section 8.3.3 shall not occur before subframe n+5 and not occur after subframe n+11 for E-UTRA TDD”. For SCell addition/release, the extra 5ms PCell interruption is counted for the RRC processing delay in 36.331 [2]. Thus the eNB can avoid scheduling the UE during the specified interruption period for the CA UE. However, according to the DC architecture, the current specified interruption period cannot avoid the packet loss for the DC UE.
2.1.1 PCell/Activated MCG SCell interruption
Table 1: MCG transmission loss caused by PCell/Activated MCG SCell interruption
	
	(1) MCG SCell addition/release
	(2) SCG SCell/PSCell addition/release
	(3) MCG SCell activation/deactivation
	(4) SCG SCell activation/deactivation

	MCG packet loss
	No
	No
	No
	Yes


In Table 1, as the RRCConnectionReconfiguration message is sent by the MeNB, the MeNB can avoid scheduling the UE during the interruption period caused by the addition/release of MCG SCell or SCG SCell/PSCell. For the activation/deactivation of MCG SCell(s), the activation/deactivation command is sent by the MeNB, the MeNB can also avoid the packet loss during this interruption period caused by the activation/deactivation of MCG SCell(s). For the activation/deactivation of SCG SCell(s), because the activation/deactivation command sent by the SeNB is unknown by the MeNB, the MeNB is not able to avoid the packet loss during the interruption period. 
Observation 1: Packet loss at MCG occurs upon SCG SCell activation/deactivation
2.1.2 PSCell/Activated SCG SCell interruption

As the PSCell with PUCCH is always activated like the PCell, the PSCell interruption is expected due to the addition/release or activation/deactivation of DC cell(s). A summary on the SCG packet loss due to the PSCell/activated SCG Scell interruption is given in Table 2.
Table 2: SCG transmission loss caused by PSCell/Activated SCG SCell interruption
	
	(1) MCG SCell addition/release
	(2) SCG SCell addition/release
	(3) MCG SCell activation/deactivation
	(4) SCG SCell activation/deactivation

	SCG packet loss
	Yes
	Yes
	Yes
	No


Same as the analysis given for Table 2, the timing when the RRC message or the MCG SCell activation/deactivation command are sent is unknown by the SeNB, the SeNB is not able to avoid the packet loss during the PSCell/Activated SCG SCell interruption. Only for the SCG SCell activation/deactivation case, the SeNB can avoid scheduling the UE during the PSCell/Activated SCG SCell interruption. 
Observation 2: Packet loss at SCG occurs upon MCG SCell addition/release; SCG SCell addition/release; SCG SCell activation/deactivation

2.2. Solutions on DC glitch issue

Here we have two solutions to resolve the packet loss issue caused by DC glitch:
· Solution 1: The network does not configure SCell for DC UE.
· Solution 2: The UE indicates a capability bit of supporting DC SCell without interruption upon SCell release/addition and activation/deactivation. 
A comparison table on these two solutions is given below:
	
	Advantages
	Disadvantages

	Solution 1
	Less UE complexity
	SCell is not supported 

	Solution 2
	Support SCell for DC UE.

Network Flexibility: 

· The network can configure DC SCell if there is no interruption at the UE. 

· The network can still configure DC SCell if the network can avoid data loss (e.g. intra-eNB DC or eNB implementation for inter-eNB DC), or the packet loss controlled by the NW is acceptable (e.g. less frequent addition/release/activation/deactivation). 
	Extra UE complexity (Optional): advanced RF retuning


To allow the more flexible configuration of DC SCell and avoid unexpected packet loss due to DC glitch, we think 1 bit UE capability indication is needed.  
Proposal: The UE indicates one per-UE capability bit of supporting DC SCell without interruption caused by SCell release/addition and activation/deactivation.
3.  Conclusion
According to the analysis in section 2, we have observed the packet loss issue due to PCell/PSCell/Activated SCell interruption. The Observations are given as follows:
Observation 1: Packet loss at MCG occurs upon SCG SCell activation/deactivation
Observation 2: Packet loss at SCG occurs upon MCG SCell addition/release; SCG SCell addition/release; SCG SCell activation/deactivation

To solve the packet loss issues, the following solution is proposed.
Proposal: The UE indicates one per-UE capability bit of supporting DC SCell without interruption caused by SCell release/addition and activation/deactivation.
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