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1. Introduction
In the several RAN4 meetings, the demodulation tests for dual connectivity were discussed. In the last RAN4 meeting, the following WF for SDR tests was agreed [1]. 
· Specify for both sync DC and sync+async DC UE. 

· Apply async DC SDR test when UE supports sync+async DC. If UE supports only sync DC, apply sync DC SDR test.

· Timing offset is 0us for sync DC UE test and 500us for sync+async DC UE test. 

· Apply DC SDR test to any one of the supported DC configurations covering the largest aggregated bandwidth combination. 

· Whether to specify for both DC (1A) supporting UE and DC (3C) supporting UE or not is FFS.
Remaining issues are whether to specify the SDR tests for either UE supporting DC (1A) or UE supporting DC (3C), or both of them. In this contribution, we discuss the remaining issues of the SDR tests.

2. Discussion
As specified in [2], the purpose of the sustained downlink data rate test is to verify that the Layer 1/2 correctly process in a sustained manner and the sustained downlink data rate is verified in terms of the success rate of delivered PDCP SDU(s) by Layer 2. As we discussed in the last RAN4 meeting, the two new U-plane architectures named “SCG bearer (1A)” and “Split bearer (3C)” are specified for DC [3]. Figure 1 shows the UE layer 1/2 protocol architectures for downlink of CA, SCG bearer (1A), and Split bearer (3C).
[image: image1.png]CA DC(1A) DC(3C)

PDCP POCP PDCP POCP
T T T = o~
RLC RLC RLC RLC RLC
T T T T T
MAC MAC MAC MAC MAC
(R ) (mwa) Cara ) e e | ama |
i i i i i i
PHY PHY PHY PHY PHY PHY
T T T T T T

Received signals Received signals ~ Received signals Received signals ~ Received signals Received signals
in PCell in SCell in PCell in PSCell in PCell in PSCell




Figure 1: UE layer1/2 architectures of CA, DC (1A), and DC (3C)
· 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.

· DC SCG bearer (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 is mapped on either CG. 

· DC Split bearer (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 DL RLC PDU is reordered in each RLC layer first, then the RLC SDU from the RLC branches are reordered in the PDCP layer. 

Since the layer 1/2 architectures of DC are different from those of CA, the existing SDR tests for CA do not cover those for the DC. In addition, since the layer 1/2 architecture of SCG bearer (1A) is different from that of Split bearer (3C), the SDR test specified for SCG bearer (1A) also does not cover the Split bearer (3C), vice versa. Thus, the new SDR tests for both SCG bearer (1A) and Split bearer (3C) should be specified. 

Observation 1: Layer 1/2 architecture of DC SCG bearer (1A) is different from that of Split bearer (3C).
Proposal 1: To introduce the new SDR tests for both DC SCG bearer (1A) and DC Split bearer (3C).

Applicability rule
A DC capable UE shall support at least either SCG bearer (1A) capability or Split bearer (3C) capability [3]. The UE supporting SCG bearer (1A) capability or DC Split bearer (3C) capability should carry out the SDR test for SCG bearer (1A) or Split bearer (3C), respectively. In addition, a DC capable UE can support both DC SCG bearer (1A) capability and Split bearer (3C) capability simultaneously. As we discussed above, from a viewpoint of test coverage, one cannot cover the other. This means that both SDR tests should be applied in order to verify the correct behaviour of the UE supporting both of SCG bearer (1A) capability and Split bearer (3C) capability. Based on the above discussion, we propose the following applicability rule for DC SDR tests. 
Proposal 2: Applicability rule for DC SDR tests listed in table 1 should be specified.
Table 1: Applicability rule for DC SDR tests
	
	SDR test specified for SCG bearer (1A)
	SDR test specified for Split bearer (3C)
	Configurations

	For “sync” DC capable UE
	For the UE supporting only DC SCG bearer (1A) 
	Need
	No Need
	2UL

0 us offset

	
	For the UE supporting only DC Split bearer (3C) 
	No Need
	Need
	

	
	For the UE supporting both SCG bearer (1A) and Split bearer (3C)
	Need
	Need
	

	For “sync+async” DC capable UE
	For the UE supporting only DC SCG bearer (1A) 
	Need
	No Need
	2UL

500 us offset

	
	For the UE supporting only DC Split bearer (3C) 
	No Need
	Need
	

	
	For the UE supporting both SCG bearer (1A) and Split bearer (3C)
	Need
	Need
	


3. Conclusion

In this contribution, we discuss whether to specify the SDR tests for both DC (1A) supporting UE and DC (3C) supporting UE or not. Our observation and proposals are summarized as below.
Observation 1: Layer 1/2 architecture of DC SCG bearer (1A) is different from that of Split bearer (3C).

Proposal 1: To introduce the new SDR tests for both DC SCG bearer (1A) and DC Split bearer (3C).
Proposal 2: Applicability rule for DC SDR tests listed in table 1 should be specified.

Table 1: Applicability rule for DC SDR tests

	
	SDR test specified for SCG bearer (1A)
	SDR test specified for Split bearer (3C)
	Configurations

	For “sync” DC capable UE
	For the UE supporting only DC SCG bearer (1A) 
	Need
	No Need
	2UL

0 us offset

	
	For the UE supporting only DC Split bearer (3C) 
	No Need
	Need
	

	
	For the UE supporting both SCG bearer (1A) and Split bearer (3C)
	Need
	Need
	

	For “sync+async” DC capable UE
	For the UE supporting only DC SCG bearer (1A) 
	Need
	No Need
	2UL

500 us offset

	
	For the UE supporting only DC Split bearer (3C) 
	No Need
	Need
	

	
	For the UE supporting both SCG bearer (1A) and Split bearer (3C)
	Need
	Need
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