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1   Background
As per the approved WF [1] in RAN4#90, NR Rel-15 work scope was agreed as following:
	· No new UE demodulation or CSI requirement, which was not discussed in the previous meetings, should be introduced in Rel-15.
· The proposal for new requirement, which was under discussion but no decision was made in the previous meetings, can be discussed further.
· For Rel-15 late drop (NR-NR DC and NE DC) will be further discussed after June 2019 with target timeline of Dec 2019.


RAN4 agreed to discuss the performance requirements for Rel-15 late drop (NR-NR DC and NE-DC) after June 2019 of 2019, i.e. from this RAN4#92 meeting, in this contribution, we share our related views.

2   Discussion
2.1.1   NR-DC

NR-DC belongs to the late drop of Release 15, RF core specification TS 38.101-3[4] only defines TDD-TDD inter-band NR-DC between FR1 and FR2. Consider the testability and follow the logic applied for EN-DC including FR1 and FR2, only the PDSCH performances on NR cell(s) on FR2 carrier need to be verified, the test configurations for the NR cell, either FR1 cell or FR2 cell, in the MN (Master Node) need to be specified, the test configurations for test 1-2 in Table 5.2.2.2.1-3 for FR1 and tests in Table 7.2.2.2.1-3 for FR2 in TS 38.101-4 [2] as shown below can be used. The corresponding NR PDSCH demodulation performance requirements for NR FR2 as specified in section 7.2 of TS 38.101-4[2] can be used for real testing.

	Table 5.2.2.1.1-3: Minimum performance for Rank 1

Test num.

Reference channel

Bandwidth (MHz) / Subcarrier spacing (kHz)

Modulation format and code rate
Propagation condition

Correlation matrix and antenna configuration

Reference value

Fraction of maximum throughput (%)

SNR (dB)

1-1

R.PDSCH.1-1.1 FDD

10 / 15

QPSK, 0.30

TDLB100-400

2x2, ULA Low

70

-0.8
1-2
R.PDSCH.1-1.2 FDD

10 / 15

QPSK, 0.30

TDLC300-100

2x2, ULA Low

70

0.2
Table 5.2.2.2.1-3: Minimum performance for Rank 1

Test num.

Reference channel

Bandwidth (MHz) / Subcarrier spacing (kHz)
Modulation format and code rate
TDD UL-DL pattern

Propagation condition

Correlation matrix and antenna configuration

Reference value

Fraction of maximum throughput (%)

SNR (dB)

1-1

R.PDSCH.2-1.1 TDD

40 / 30

QPSK, 0.30

FR1.30-1A
TDLB100-400

2x2, ULA Low

70

-1.1
1-2
R.PDSCH.2-1.2 TDD

40 / 30

QPSK, 0.30

FR1.30-1
TDLC300-100

2x2, ULA Low

70

0.2
Table 7.2.2.2.1-3: Minimum performance for Rank 1 (FRC)

Test num.

Reference channel

Bandwidth (MHz) / Subcarrier spacing (kHz)
Modulation and code rate
TDD UL-DL pattern

Propagation condition

Correlation matrix and antenna configuration

Reference value

Fraction of maximum throughput (%)

SNRBB (dB)

1-1

R.PDSCH.5-1.1 TDD

100 / 120
QPSK, 0.30
FR2.120-1A
TDLC60-300

2x2 ULA Low

70

-0.4
1-2
R.PDSCH.5-2.1 TDD

100 / 120
16QAM, 0.48
FR2.120-1

TDLA30-300
2x2 ULA Low

30

1.7



Proposal 1: Use the test configurations of Test 1-2 in Table 5.2.2.2.1-3 for FR1 and in Table 7.2.2.2.1-3 for FR2 in TS 38.101-4 [2] for the test connection setup, and follow the NR PDSCH demodulation requirements specified in section 7.2 of TS 38.101-4[2].
2.1.2   NE-DC

For NE-DC, as per the 5G architecture options depicted in TR 38.801[3] as shown below:
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Figure 7.2-3: Options 4 and 4A

We can know the main difference compared to EN-DC is the NR PCell instead of LTE PCell used for the connection setup, LTE cell is used for the coverage and/or throughput improvement, from demodulation performance point of view, no additional LTE requirements will be defined and verified, and only the NR requirements will be verified, so we think that no additional cases need to be defined for NE-DC and just follow the normal NR single carrier and CA performance requirements.
Proposal 2: No additional PDSCH and PDCCH demodulation requirements need to be defined for NE-DC, just follow the NR single carrier and normal CA test setup and performance requirements.
2.1.3   SDR test for NE-DC and NR-DC
As per the radio protocol architecture defined in TS 37.340[4] as shown below:
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Figure 4.2.2-1: Radio Protocol Architecture for MCG, SCG and split bearers from a UE perspective in MR-DC with EPC (EN-DC)
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Figure 4.2.2-2: Radio Protocol Architecture for MCG, SCG and split bearers from a UE perspective in MR-DC with 5GC (NGEN-DC, NE-DC and NR-DC).


	In MR-DC, from a UE perspective, three bearer types exist: MCG bearer, SCG bearer and split bearer. These three bearer types are depicted in Figure 4.2.2-1 for MR-DC with EPC (EN-DC) and in Figure 4.2.2-2 for MR-DC with 5GC (NGEN-DC, NE-DC and NR-DC).

For EN-DC, the network can configure either E-UTRA PDCP or NR PDCP for MN terminated MCG bearers while NR PDCP is always used for all other bearers.
In MR-DC with 5GC, NR PDCP is always used for all bearer types. In NGEN-DC, E-UTRA RLC/MAC is used in the MN while NR RLC/MAC is used in the SN. In NE-DC, NR RLC/MAC is used in the MN while E-UTRA RLC/MAC is used in the SN. In NR-DC, NR RLC/MAC is used in both MN and SN.


For SDR test, the test purpose is as per TS 38.101-4:

	The purpose of the test is to verify that the Layer 1 and Layer 2 correctly process in a sustained manner the received packets corresponding to the maximum data rate indicated by UE capabilities. The sustained downlink data rate shall be verified in terms of the success rate of delivered PDCP SDU(s) by Layer 2. The test case below specifies the RF conditions and the required success rate of delivered TB by Layer 1 to meet the sustained data rate requirement.


The specific success rate of delivered PDCP SDU(s) by Layer2 shall be clarified as defined in LTE according to the different DRB type: Split bearer, MCG or SCG bearer.

As per [6], the MCG DRB with LTE/NR PDCP and SCG DRB with NR PDCP are mandatory without capability signaling feature, UE is mandated to support them.

Proposal 3: Clarify the TB success rate for the MR-DC SDR test as following by reusing the definitions in LTE:

· For the configuration of DRB type of Split bearer, the TB success rate across CGs is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks. All the above numbers of transmitted, retransmitted or correctly received DL transport blocks are calculated as the sum of the numbers of DL transport blocks across all the CGs used for DC transmission or reception.

· For the configuration of DRB type of MCG or SCG bearer, the TB success rate across CGs is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks. All the above numbers of transmitted, retransmitted or correctly received DL transport blocks are calculated as the sum of the numbers of DL transport blocks per CG used for DC
3   Conclusion / Proposals
In this contribution, we analyses the pros and cons of xxx, and our conclusions/proposals are:

Proposal 1: Use the test configurations of Test 1-2 in Table 5.2.2.2.1-3 for FR1 and in Table 7.2.2.2.1-3 for FR2 in TS 38.101-4 [2] for the test connection setup, and follow the NR PDSCH demodulation requirements specified in section 7.2 of TS 38.101-4[2].
Proposal 2: No additional PDSCH and PDCCH demodulation requirements need to be defined for NE-DC, just follow the NR single carrier and normal CA test setup and performance requirements.
Proposal 3: Clarify the TB success rate for the MR-DC SDR test as following by reusing the definitions in LTE:

· For the configuration of DRB type of Split bearer, the TB success rate across CGs is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks. All the above numbers of transmitted, retransmitted or correctly received DL transport blocks are calculated as the sum of the numbers of DL transport blocks across all the CGs used for DC transmission or reception.

· For the configuration of DRB type of MCG or SCG bearer, the TB success rate across CGs is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks. All the above numbers of transmitted, retransmitted or correctly received DL transport blocks are calculated as the sum of the numbers of DL transport blocks per CG used for DC
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