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1
Introduction
E-DCH interruption time has been discussed in [1] and [2]. During ad-hoc meeting in RAN4 #51bis, the group decided to specify new requirement on maximum E-DCH transmission interruption time due to activation and deactivation of secondary carrier in dual cell operations. During ad-hoc meeting in RAN4 #52, discussion continued and the following was agreed as a way forward [3].

Agreed way forward:

General requirement for the interruption will be defined based on the worst case accounting for different DL/UL activation/deactivation combinations.
· The intention is to develop test case for primary uplink carrier maximum interruption time once the requirement will be agreed.
This contribution looks into the detailed timeline for the worst case scenario in terms of possible interruption time and proposes the interruption time requirement for DC-HSUPA.
2
Scenarios for DL/UL Activation/Deactivation
Depending on the different DL/UL activation/deactivation combinations, there could be 6 different transitions in DC-HSUPA configured UE by one HS-SCCH order.
· 1DL/1UL to 2DL/1UL

· 2DL/1UL to 1DL/1UL

· 2DL/1UL to 2DL/2UL

· 2DL/2UL to 2DL/1UL

· 1DL/1UL to 2DL/2UL

· 2DL/2UL to 2DL/1UL

In general we can assume the deactivation is not requiring more time than the activation. Therefore, we can reduce the scenarios as the following 3 cases: 1DL/1UL to 2DL/1UL, 2DL/1UL to 2DL/2UL and 1DL/1UL to 2DL/2UL. It is also clear that 1DL/1UL to 2DL/2UL is the worst case in terms of interruption time (transition). In the next section, we look into the detailed timeline for this scenario.
3
1DL/1UL to 2DL/2UL
Figure 1 shows a transition timeline when a DC-HSUPA configured UE receives an HS-SCCH order to activate the second DL and second UL. In response to the order, the UE shall send an ACK/NACK in 9.5 slots after the order. The coding of ACK/NACK shall follow the format of previous configuration (1DL/1UL) as per Rel-8 DC-HSDPA rule in TS 25.214 [4]. Therefore, the UE shall not make a transition from 1UL to 2UL within 10.5 slots after the order. For the first 12 slots, it is natural that the UE only makes a transition from 1DL to 2DL only. Then, the UE shall make an UL transition 12.5 slots after the order (or equivalently after the sub-frame including the ACK/NACK). Assuming the UL interruption time of 6 slots (2 sub-frames), the UE shall be ready for 2DL/2UL within 18.5 slots after the order.
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Figure 1: Transition timeline from 1DL/1UL to 2DL/2UL by one HS-SCCH order in DC-HSUPA
Based on the analysis shown above, we propose the E-DCH interruption time requirement as following:
Proposal: 
E-DCH interruption time due to the activation/deactivation of the secondary UL shall not be more than 6 slots. E-DCH interruption shall begin 12.5 slots after the order including the activation/deactivation.
4
Conclusions
We have analyzed the timeline due to the activation/deactivation of the second DL/UL. Based on the analysis, E-DCH interruption time requirement is proposed.
Proposal: 
E-DCH interruption time due to the activation/deactivation of the secondary UL shall not be more than 6 slots. E-DCH interruption shall begin 12.5 slots after the order including the activation/deactivation.
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