3GPP TSG-RAN WG4 Meeting #73                                           R4-147705
San Francisco, US, 17 – 21 November, 2014

Agenda Item:
7.13.3

Source:
Intel Corporation
Title:
Interruption requirements in Dual connectivity 
Document for:

Discussion
1 
Introduction
In the last RAN4 meeting, the interruption requirements in LTE dual connectivity (DC) has been analyzed [1]. However there is not any agreement achieved on the interruption requirements. In this paper, we continue discussing the remained issues for interruption requirements in DC.
2 
Discussion

· Interruptions in DRX states(On/Off/Non-DRX) transition
In [2], DRX configuration can be defined same or different for MCG and SCG cells. As results, when PSCell changes its transceiver states between DRX ON/OFF, interruption may cause the data traffic interruption in PCell which is in non-DRX mode. If MeNB and SeNB are synchronized in subframe level, this is similar to the PCell interruption in CA due to SCell activation/deactivation or measurement on the deactivated SCell [3] [4]. 
For the unsynchronized DC scenario, the subframe boundaries of MCG cells and SCG cells are misaligned up to 0.5ms [1].  As a result, PCell interruption may need to be extended to 2ms [6]. This is because the duration of UE DRX state transition (e.g. from “InActivity” to “OnDuration” and vice versa) may overlap more than one subframe of PCell.
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Figure 1. Interruption from PSCell in DRX 
However, practically UE can know the timing information of both MCG and SCG since UE stays in RRC_CONNECTED state also even in DRX mode. As a result, UE can be triggered to switch between the different DRX states based on either timing of PCell in MCG or that of PSCell in SCG. In principle, such flexibility can avoid the extended interruption problems stated in [6]. For example, in order to reduce the PCell interruption time, UE’s PSCell DRX states can be initiated to switch based on the subframe boundary of PCell. Additionally since the DRX states transition should take less than 0.5ms [3], UE can complete the DRX transition within a single subframe.
As explained above, when UE changes its DRX states in PSCell by aligning with subframe timing of PCell, the PCell interruption can be maintained within 1ms. This should not impact any normal DRX mode operations for PSCell either.  
Observation 1:  In DRX, it can be assumed that the timing information of both MCG cells and SCG cells are known to UE even in case of asynchronous DC. UE can start its DRX state switching for SCG(or MCG) with alignment to the subframe boundary of MCG(or SCG). Therefore the interruption due to UE transceiver state change in either SCG or MCG cell can be limited to 1 subframe. 
Proposal 1: In both unsynchronized and synchronized DC scenarios, the interruption requirement on PCell or PSCell interruption due to DRX ON/OFF states transition is 1 ms.
· Interruptions due to PSCell activation/configuration
When PSCell is configured, the PCell interruption should also be expected. Since PCell timing is known and the maximum duration for RF tuning is less than 0.5ms [3], the interruption to PCell due to PSCell activation/configuration can be limited within 1ms. 
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Figure 2. Interruption from PSCell in DRX 
Observation 2:  When PSCell being activated, the timing of PCell shall be known by a UE. That is the starting point of UE transceiver turning on for SCG can be always follow up the timing of PCell indeed even for the unsynchronized DC scenario. As a result, this PSCell interruption requirements can be limited in 1 subfame.

Proposal 2: In unsynchronized DC scenarios, the interruption requirement in PCell due to PSCell activation/configuration can be [1] ms.
3 
Conclusion
In this contribution, further considerations on the interruption requirement in DC are presented. In conclusion, the following observations and proposals can be drawn: 
Proposal 1: In both unsynchronized and synchronized DC scenarios, the interruption requirement on PCell or PSCell interruption due to DRX ON/OFF states transition can 1 ms.
Proposal 2: In unsynchronized DC scenarios, the interruption requirement in PCell due to PSCell activation/configuration can be [1]ms.
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