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1. Introduction
The core part of Dual Connectivity enhancement WI was completed in the last RAN plenary meeting. In this WI, following new features were specified [1].

· Uplink bearer split
· SSTD measurement report
· Maximum uplink transmission time difference

· E-UTRAN CGI requirements

· 3DL CC Dual Connectivity

Although most of them would have no impact on demodulation performance, the introduction of the 3DL CC DC has impact on the demodulation performance because the number of the component carriers increases. RAN4, therefore, should discuss performance requirements for 3DL CC DC in order to verify the correct behaviour of DC capable UEs. In this contribution, according to a proposed work plan [2], we analyse necessity of test requirements for 3DL CC DC.
2. Necessity of test requirements for 3DL CC DC
Dual connectivity is similar to CA in terms of aggregating multiple component carriers. Since DC capability is defined as the subset of UL CA capability, a DC capable UE always has corresponding CA capability. For example, a 2UL/3DL DC capable UE always has 2UL/3DL CA capability. It, therefore, is guaranteed that the 3DL CC DC capable UE is surely able to pass the demodulation tests specified for 3DL CC CA capable UE.
Observation 1: 3DL CC DC capable UE is surely able to pass the demodulation tests specified for 3DL CC CA. 
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Figure 1: UE Layer 1 and 2 protocol architectures when the SCell belongs to MCG.
In Rel.12 DC WI, the new UE Layer 1 and 2 protocol architectures were defined as summarized in Annex, and RAN4 discussed how to ensure new functions related to such protocol architectures [3-5]. As a result of the discussion, new normal PDSCH tests and SDR tests for DC were introduced apart from tests for CA in order to verify the DC-specific features.
Here, in a similar manner to Rel-12 DC, we analyze UE Layer 1 and 2 protocol architecture of the 3DL CC DC. 3DL CC DC introduced the 3rd aggregated cell for DC. The 1st and 2nd cells aggregated for DC are a PCell belonging to MCG and a PSCell belonging to SCG, respectively. The 3rd cell aggregated for DC is an SCell belonging to either MCG or SCG. This means that even if the SCell is aggregated for DC, the number of CGs is not increased. In addition, as specified in TS36.300, cells aggregated in the same CG meet the same requirements as CA. In other words, as illustrated in figure 1, there is no difference in the UE Layer 1 and 2 protocol architecture between cells aggregated in the same CG for DC and cells aggregated for CA. As we mentioned in observation 1, the common functions between CA and DC could be ensured by the existing CA test cases. This means that the existing demodulation test cases for 3DL CC CA would be able to indirectly verify the correct UE Layer 1 and 2 protocol architecture of 3DL CC DC. 
Observation 2: There is no difference in the UE Layer 1 and 2 protocol architecture between cells aggregated in the same CG for DC and cells aggregated for CA
Observation 3: Existing demodulation test cases for 3DL CC CA would be able to indirectly verify the correct UE Layer 1 and 2 protocol architecture of 3DL CC DC.
Although the introduction of the 3rd cell (SCell) for DC does not bring brand new Layer 1 and 2 functions, the increase in the number of the aggregated cells for DC would have impact on the processing load of the UE. For example, if split bearer DC is configured with the UE, it is necessary for the UE to reorder RLC SDUs in the PDCP layer, and such function is verified by SDR tests for 2DL CC DC. If the number of aggregated cells increases, the UE has to reorder large size and/or number of RLC SDUs in the PDCP layer. This means that the existing SDR tests for 2DL CC DC should be updated for 3DL CC DC.
Observation 4: Increase in the number of the aggregated cells would have impact on the processing load of the UE, which should not have impact on DL throughput.

Observation 5: If SDR tests for 3DL CC DC are specified, they are to verify the correct UE behavior from the view point of the processing load of the UE.
3. Conclusion
In this contribution, we analysed the necessity of the demodulation test requirements for 3DL CC Dual Connectivity Our observation is as below;
Observation 1: 3DL CC DC capable UE is surely able to pass the demodulation tests specified for 3DL CC CA. 
Observation 2: There is no difference in the UE Layer 1 and 2 protocol architecture between cells aggregated in the same CG for DC and cells aggregated for CA
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Figure 1: UE Layer 1 and 2 protocol architectures when the SCell belongs to MCG.
Observation 3: Existing demodulation test cases for 3DL CC CA would be able to indirectly verify the correct UE Layer 1 and 2 protocol architecture of 3DL CC DC.
Observation 4: Increase in the number of the aggregated cells would have impact on the processing load of the UE, which should not have impact on DL throughput.

Observation 5: If SDR tests for 3DL CC DC are specified, they are to verify the correct UE behavior from the view point of the processing load of the UE.
4. Annex
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Figure A.1: UE Layer 1 and 2 protocol architectures
Figure A.1 shows the UE Layer 1 and 2 protocol architectures for downlink of LTE, CA, and DC. 

· CA:

In CA, the common PDCP, RLC and MAC layers except for HARQ and the separate PHY layer between PCell and SCell are specified. The received DL is reordered in RLC layer and delivered to PDCP layer.

· SCG bearer DC (1A):

In SCG bearer (1A), the separate PDCP, RLC, MAC, and PHY layers between PCell and PSCell (strictly speaking, between MCG and SCG) are specified. In this U-plane architecture, each bearer mapped is mapped on either CG. 

· Split bearer DC (3C):

In Split bearer (3C), the common PDCP layer and the separate RLC, MAC, and PHY layers between PCell and PSCell are specified. The received downlink RLC PDU is reordered in each RLC layers first, then the RLC SDU from the RLC branches are reordered in PDCP layer. 
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