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1. Introduction
As RAN1 work on dual connectivity specification matures [3], RAN4 started discussion on performance requirement for dual connectivity in RAN4 #72 [1][2]. In this contribution we provide our view on how demodulation performance requirements for dual connectivity can be defined.

2. Discussion

WF [4] was agreed regarding dual connectivity deployment scenario. 
· RAN4 requirements for following deployment scenarios will be defined in Rel-12 for dual connectivity
· Inter-band deployment with both synchronized and unsynchronized mode
· In Rel-12 framework, 1CC per CG is considered for inter-band deployment.
· Inter-band dual connectivity configurations including bands and bandwidth combinations shall be subset of inter-band CA configurations with 2UL in Rel-12. 

Thus, we need to consider only inter-band dual connectivity with 2 DL CC in Rel-12 for both synchronized and unsynchronized mode. However, it would be desirable to define tests in a way that can be easily extended to more CCs in the future. 
Proposal 1. Define performance requirements for dual connectivity in a way that can be easily extended to more CCs in the future. 

In WF [5] on dual connectivity capabilities, it was agreed that DC capability should be defined for “Sync” and   “Sync+Async” separately. Thus, we need to define performance requirement considering both Sycn-only UE and Sync+Async UE. From PHY/MAC layer implementation point of view, following changes are identified in RAN1 specification. 
· PUCCH is transmitted in both in Pcell and PScell. HARQ ACK/NACK and CQI transmission for MCG and SCG are transmitted in Pcell and PScell respectively. In CA, PUCCH is transmitted only in Pcell.
· MCG and SCG can be unsynchronized. UE need to handle DL timing difference between MCG and SCG up to 500us. Note that cells within MCG or SCG are supposed to be synchronous according to CA requirements. 
· Maximum number of DL-SCH transport block bits received within a TTI per UE capability is shared between MCG and SCG. Sum of received DL-SCH transport block bits from MCG and SCG within a TTI may exceed the corresponding UE capability, but the UE behavior in such case is up to UE implementation.  
Since soft buffer management for exceptional case is left to UE implementation, RAN4 needs not define test to verify UE behavior under such condition. PUCCH transmission from both Pcell and PScell is more or less functional aspect of UE implementation that is applicable for both Sync-only and Synch-Asynch dual connectivity UE. It would be desirable to have this feature verified by one functional dual connectivity demodulation test. In order to verify both HARQ feedback and CSI feedback, we would like to propose reusing existing TM4 CA demodulation test as functional dual connectivity test. 
Proposal 2. Define functional PDSCH demodulation test for dual connectivity by reusing TM4 CA demodulation test. This test is applicable for both Sync-only and Sync-Async dual connectivity UE. Apply asynchronous test configuration for Sync-Async dual connectivity UE. 
Unsynchronized dual connectivity deployment seems to impose unique challenge in UE receiver implementation since UE has to deal with demodulation of CCs that is not aligned in frame/subframe timing. It is essential to guarantee that UE can provide peak demodulation performance in unsynchronized scenario. We propose to define a new sustained data rate test applicable to asynchronous dual connectivity UE. 
Proposal 3. Define a new sustained data rate test applicable to only asynchronous dual connectivity UE. 
3. Conclusions

In this contribution, we provided preliminary scoping of performance requirement for dual connectivity. Our proposals are
Proposal 1. Define performance requirements for dual connectivity in a way that can be easily extended to more CCs in the future. 

Proposal 2. Define functional PDSCH demodulation test for dual connectivity by reusing TM4 CA demodulation test. This test is applicable for both Sync-only and Sync-Async dual connectivity UE. Apply asynchronous test configuration for Sync-Async dual connectivity UE. 

Proposal 3. Define a new sustained data rate test applicable to only asynchronous dual connectivity UE. 
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