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1 Introduction
As WI on dual connectivity is completing, it is necessary to discuss how to define UE capability signaling for dual connectivity. In this document, we discuss dual connectivity features and how to define DC capability signaling. 

2 Dual connectivity features 
The main dual connectivity features compared to carrier aggregation can be summarized: 

· UL CA: the UE needs UL CA capability for dual connectivity because uplink control information and RLC status PDU should be sent to each eNB. 
· Two PUCCHs: in CA, the UE supports PUCCH in PCell only. However, in dual connectivity, PUCCH is also supported for SCG in the PSCell. The UE should support PUCCH on PSCell for SCG and PUCCH on PCell for MCG simultaneously. 
· RLM should be supported on PSCell for SCG. 
· Dual MAC entities: the separate SCG MAC should be supported. 
· SCG bearer or split bearer: DRB can be served by SCG only (SCG bearer) or by both MCG and SCG (split bearer). Uplink bearer split is not supported in Rel-12. 
· Synchronized and asynchronized network support: dual connectivity is also supported when two eNBs are not synchronized in timing. Although RAN4 is still working to define the aynchronized mode, synchronized mode is same as CA case, i.e. the UE needs to support the maximum receive timing difference up to 33us (30 us of propagation timing difference and 3 us of the maximum transmit timing misalignment at the transmitter) , while the UE needs to support the maximum receive timing difference up to 0.5 ms in the asynchronized mode [1]. 
The first 4 features can be considered as mandatory features to support dual connectivity. Therefore, we can assume that the UE can support 4 features if the dual connectivity is supported. 
Observation 1: DC capable UE should be able to support UL CA, two PUCCHs, RLM on PSCell and dual MAC entities. 

Regarding SCG bearer and split bearer, the main motivation of having two bearer types is to support different deployments e.g. whether the backhaul link is limited or not. It also implies that it is not likely to configure both SCG bearer and split bearer simultaneously. Therefore, the UE should be able to indicate support of SCG bearer and split bearer independently. However, DC capable UE should support either SCG bearer or split bearer as minimum. Since supporting SCG bearer or split bearer is purely baseband capability, per UE capability signaling is sufficient.   
Observation 2: both SCG bearer and split bearer support is not essentially required to support dual connectivity.  
Proposal 1: RAN2 agrees to indicate the support of SCG bearer and split bearer independently per UE. 
Since the UE should cope with up to maximum receive timing difference up to 33us for inter-band CA with multiple TAG, DC capable UE is likely to support the same timing requirement. However, there would be more UE complexity to support aynchronized mode considering the power control, measurement gap handling, etc.
Observation 3: DC capable UE can support the synchronized mode similar to CA, however more complexity and effort are expected to support the asynchronized mode. 
Proposal 2: RAN2 agrees to indicate the support of the asynchronized mode. 
3 DC capability and CA capability
In this section, we discuss how to signal DC capability in conjunction with CA capability. Basically, in case of inter-band CA, DC capability is quite similar to CA capability from RF perspective except the support of the asynchronized mode. Therefore, if the UE can support at least two DL and UL inter-band CA, the UE can support DC from RF perspective. It may be possible to define band-agnostic DC capability applied for all inter-band DL/UL CA.  
Observation 4
Inter-band CA (both DL and UL) capable UE may be able to support DC in the same band combination in synchronized mode from RF perspective.  
However, in case of intra-band contiguous, non-colocated CA scenario is not supported and thus, there is no UE requirement to cope with timing difference up to 33us. Although non-colocated scenario is supported with intra-band non-contiguous CA from Rel-12, it is only for downlink.   The UE supporting intra-band DL and UL CA cannot support DC from RF perspective unless the UE supports a new timing requirement for dual connectivity. 

Observation 5
Intra-band CA (both DL and UL) capable UE cannot support DC in the same band combination from RF perspective.  

Considering we cannot assume that CA capable UE is always able to support DC from RF perspective, the safe approach would be the define DC capability per band combination.  
Proposal 3
RAN2 agrees to define DC capability per band combination. 
4 Conclusion

In this document, we have discussed in more detail how SI update would be supported with PSCell release and addition especially comparing with PSCell change procedure. Based on the discussion, we provide following observations and proposals. 
Observation 1: DC capable UE should be able to support UL CA, two PUCCHs, RLM on PSCell and dual MAC entities. 
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Observation 2: both SCG bearer and split bearer support is not essentially required to support dual connectivity.  
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Observation 3: DC capable UE can support the synchronized mode similar to CA, however more complexity and effort are expected to support the asynchronized mode. 
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Observation 4
Inter-band CA (both DL and UL) capable UE may be able to support DC in the same band combination in synchronized mode from RF perspective.  
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Observation 5
Intra-band CA (both DL and UL) capable UE cannot support DC in the same band combination from RF perspective.  
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Proposal 1: RAN2 agrees to indicate the support of SCG bearer and split bearer independently per UE. 
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Proposal 2: RAN2 agrees to indicate the support of the asynchronized mode. 
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Proposal 3
RAN2 agrees to define DC capability per band combination. 
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