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1. Introduction

In the latest RAN4#72 meeting, detailed discussions have been done on interruption and measurement gap length for synchronized and unsynchronized for dual connectivity; the following agreement has been made[1].

Interruption requirement in DC

· In case of subframe level synchronized operation, the interruption from Pscell configuration/activation is 1ms. 

· Interruption from Pscell in DRX case is FFS 

Measurement Gap and UE behaviour

· Measurement Gap for synchronized DC 

· Existing measurement Gap configuration can be reused, i.e. common measurement gap and 6 ms MGL on both MCG and SCG      

· Measurement Gap for unsynchronized DC

· For MCG: To reuse the legacy Measurement GAP configuration.

· For SCG: Measurement gap length on SCG is [7]ms. Time from starting tuning to end of retuning is up to 6ms for measurement gap, which is aligned between MCG and SCG

In this contribution, we outline our proposals on further measurement gap length configurations and interruptions requirement for dual connectivity.

2. Discussion
2.1 Measurement Gap
To avoid the gap of one eNB impact another eNB and avoid scheduling data transmission at the gap. The gap coordination between the MeNB and the SeNB, i.e. SFN offset and gap configuration shall be exchanged between MeNB and SeNB are needed. RAN2 assumes in that an extension of the measurement gap for the SeNB is needed (at least for the asynchronous case).
Unsynchronised scenario means the case where the maximum received subframe boundary timing difference at the UE is larger than 33us and less than 500us. In the RAN4#72, agreement on measurement gap for unsynchronized DC was measurement gap length on SCG is [7]ms. Time from starting tuning to end of retuning is up to 6ms for measurement gap, which is aligned between MCG and SCG. The uncertain is that if the SFN offset is provided by the UE, the SeNB and the UE will have same understanding on the gap time, therefore it can guarantee 7ms non-scheduling period for the SeNB. However if the SFN offset is obtained by the SeNB, considering the propagation delay difference and the UE frame boundary estimation error, we may have to use 7+Xms non-scheduling period for the SeNB.
Some problematic cases may cause interruption or demodulation error. 
· For instance, as shown in the following figure 1, an example of a problematic case where MCG’s subframe i+8 interruption may occurs to avoid demodulation error with measurement gap of SCG is 7ms.
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Figure 1: An example of a problematic case where MCG’s subframe i+8 interruption may occurs
If we extend gap length of SCG to 8ms, the interruption to MCG seems remains. In order to avoid the extended gap, it makes sense to have a sufficient accuracy to avoid the gap mismatch between the eNB and UE. The potential UE reporting solution or higher resolution can guarantee the subframe level accuracy of the SFN/subframe offset and minimize the gap mismatch. 

In principle, if the SeNB does not have accurate understanding of the gap, one subframe is maybe impacted as the UE cannot receive anything. This can have performance impact but it is up to network implementation to correct it.
Proposal: 

· If the accuracy of SFN offset can be guaranteed, 7ms measurement gap length on SCG is sufficient.
2.2 Interruption time requirements
The existing requirements related to the interruptions on PCell that are allowed for a E-UTRA CA capable UE when its SCell is added, released, activated or deactivated and measurements. In DC scenario, the PSCell configuration will also introduce interruption on PCell. It was agreed in the RAN4#72, in case of subframe level synchronized operation, the interruption from PScell configuration/activation is 1ms. As we know the SCell activation action shall take 1ms in inter-band CA case. In DC if MeNB and SeNB is not unsynchronised which including 2 cases that cannot be avoided if timing difference at the UE is up to 500us as figure 2 depicted (timing of MeNB is ahead and timing of SeNB is ahead), the interruption in PCell will be 2ms since the subframe boundary is not aligned between MeNB and SeNB. 

[image: image2.emf]i PCell i+1

j j+1 j+9 PSCell j+2

i+2

i+3 i+4 i+5

i+6 i+7

j+3 j+4 j+5 j+6 j+7 j+8

i+8 i+9

i

PCell

i+1

j j+1 j+9

PSCell

j+2

i+2 i+3 i+4 i+5 i+6 i+7

j+3 j+4 j+5 j+6 j+7 j+8

i+8 i+9


Figure 2: the interruption in PCell(in blue subframes) with timing of MeNB is ahead and timing of SeNB is ahead
Proposal:  
· In case of subframe level unsynchronised operation, the interruption of all active carriers when a PSCell is configured, activated, deactivated or released is 2ms for inter-band dual connectivity

3. Conclusions
In this contribution, we outline our proposals on further measurement gap length configurations and interruptions requirement for dual connectivity.
· If the accuracy of SFN offset can be guaranteed, 7ms measurement gap length on SCG is sufficient.
· In case of subframe level unsynchronised operation, the interruption of all active carriers when a PSCell is configured, activated, deactivated or released is 2ms for inter-band dual connectivity
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