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1. Introduction

At the last meeting, high level scope of UE demodulation requirements was approved [1]. In this contribution, we provide further consideration on it.
2. Discussion
2.1 Number of Tx ports (NZP/ZP CSI-RS ports)
In [1], the following number of UE RX ports and MIMO layers was approved (other option is not precluded).
· FR1: Define 2RX and 4RX ports requirements (Up to 4 MIMO layers)
· FR2: Define 2RX ports requirements (Up to 2 MIMO layers)
On top of that the number of Tx ports at gNB side should be discussed. We consider the following number of Tx (or NZP/ZP CSI-RS ports) ports should be considered for Rel.15 UE demodulation requirements.
Proposal 1: The following number of Tx ports should be considered in Rel.15 UE demodulation requirements:
· FR1: 1, 2, 4 and 8Tx ports (up to 8 NZP/ZP CSI-RS ports)

· FR2: 1, 2 and 4Tx ports (up to 4 NZP/ZP CSI-RS ports)
The modulation to consider above values is as follows. For initial NR deployment, an operator would deploy the limited number Tx port due to some restriction (e.g. limited time, cost, etc). However, for future deployment, the number of Tx port could be increased keeping the number of MIMO layers to have higher system performance. An example is shown in the figure below. In this example, configured CSI-RS ports would be increased from 4 ports to 8 ports, and both 4 and 8 CSI-RS ports should be implement in the initial UE. Otherwise, the network cannot fully obtain the benefit of higher number of Tx ports.
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2.2 Subcarrier spacing

In LTE, only 15kHz is a candidate of subcarrier spacing. In NR, on the other hand, 15/30/60kHz and 60/120kHz can be configured for FR1 and FR2, respectively. Ideally all subcarrier spacing should be tested, but this significantly increases the test cases and costs. Therefore, some limitation would be necessary. In our understanding, in FR1, 15kHz SCS is normally configured to UE with 2Rx ports in almost LTE re-farming bands, and 30kHz SCS is for UE with 4rx ports in new NR bands such as n77-79. In FR2, 120kHz SCS could be baseline. Those SCS can be considered as “default SCS” for UE demodulation requirements. However, it does not mean that non-default SCSs do not need to be tested. The performance of UE with non-default SCS should be tested in some dedicated test cases.
Proposal 2: 

· In FR1, 15kHz SCS is default for 2Rx UE, and 30kHz SCS is default for 4Rx UE

· In FR2, 120kHz SCS is default for 2Rx UE
· In some specific test cases, non-default SCS should be tested 
2.3 UE channel bandwidth (CBW)
In LTE, 10MHz CBW is used as default value since almost bands support this CBW. The same manner as LTE should be applied for NR. However, in NR, each band has different supported CBW set, hence we need to discuss how to define the default CBW. From our perspective, the following two options could be considered to choose one default CBW.

Option 1: Separate default CBW for each Rx port (e.g. different default for 2Rx and 4Rx)

Option 2: Separate default CBW for each band group (e.g. bands supporting maximally 30 or 100 MHz in FR1, and bands in FR2)
Option 1 is very simple way. If the default value for 4Rx UE is larger than 20MHz (e.g. 50MHz), however, the 4Rx performance in a band which supports 20MHz at maximum cannot be correctly verified. Thus Option 2 would be better approach to have appropriate test coverage. From the current TS38.101-1 and 38.101-2, the following band group could be considered:
Group1: FR1 bands where max CBW is lower than 30MHz (e.g. almost LTE-referming bands except for band n41/n50)

Group2: FR1 bands where max CBW is between 30Mz and 100MHz (e.g. n41, n50, n77-n79)
Group3: FR2 bands
For Group 1, 2 and 3, the default CBW could be 10MHz similar to LTE, 50MHz, and 100 or 200MHz, respectively 
Proposal 3: 

· The following default CBW is considered for UE demodulation requirements
· Group 1: 10MHz
· Group 2: 50MHz

· Group 3: 100MHz or 200MHz

· The definition of group 1-3 is as follows:

· Group1: FR1 bands where max CBW is lower than 30MHz (e.g. almost LTE-referming bands except for band n41/n50)

· Group2: FR1 bands where max CBW is between 30Mz and 100MHz (e.g. n41, n50, n77-n79)

· Group3: FR2 bands
2.4 TDD configuration and # of HARQ process
Our consideration on TDD configuration for REFSENS is provided in [2]. At least, the same TDD configuration as REFSENS should be verified in the UE demodulation requirements. We would like to note that soft buffer management for 16HARQ process should be further discussed in RAN4 (it is RAN4 responsibly from RAN1 feature list [3]). However, TDD configuration for NR is quite flexible, only TDD configurations in REFSENS would not be sufficient from the test coverage point of view. Thus, to have better test coverage, the following TDD configurations should be verified in UE demodulation requirements. 
Proposal 4: The following TDD configuration should be included in Rel.15 UE demodulation requirements: 
For FR1:

[image: image2.emf]a. [Proposed for REFSENS]DL:UL = 8:2 (compatible with LTE TDD Config.2)

b. DL:UL = 1:1 (ULheavy for isolated area, e.g., indoor deployment, event hall)

c. DL:UL = Pattern a) with increasing UL opportunity (e.g. forURLLC)
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For FR2:
[image: image3.emf]a. DL:UL = 4:1 or 3:1 (DL heavy)

b. DL:UL = 2:2 (ULheavy for isolated area, e.g., indoor deployment, event hall)

c. [Proposed for REFSENS] DL:UL = Pattern a) with increasing UL opportunity (e.g. forURLLC)
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Proposal 5: Discuss the impact of 16HARQ process on the demodulation performance in HARQ retransmission scenario (soft buffer, etc).
3. Conclusion
In this contribution, we discuss general assumptions for some essential parameters.

Proposal 1: The following number of Tx ports should be considered in Rel.15 UE demodulation requirements:
· FR1: 1, 2, 4 and 8Tx ports (up to 8 NZP/ZP CSI-RS ports)

· FR2: 1, 2 and 4Tx ports (up to 4 NZP/ZP CSI-RS ports)
Proposal 2: 

· In FR1, 15kHz SCS is default for 2Rx UE, and 30kHz SCS is default for 4Rx UE

· In FR2, 120kHz SCS is default for 2Rx UE
· In some specific test cases, non-default SCS should be tested 
Proposal 3: 

· The following default CBW is considered for UE demodulation requirements
· Group 1: 10MHz

· Group 2: 50MHz

· Group 3: 100MHz or 200MHz

· The definition of group 1-3 is as follows:

· Group1: FR1 bands where max CBW is lower than 30MHz (e.g. almost LTE-referming bands except for band n41/n50)

· Group2: FR1 bands where max CBW is between 30Mz and 100MHz (e.g. n41, n50, n77-n79)

· Group3: FR2 bands
Proposal 4: The following TDD configuration should be included in Rel.15 UE demodulation requirements: 
· For FR1:

[image: image4.emf]a. [Proposed for REFSENS]DL:UL = 8:2 (compatible with LTE TDD Config.2)

b. DL:UL = 1:1 (ULheavy for isolated area, e.g., indoor deployment, event hall)

c. DL:UL = Pattern a) with increasing UL opportunity (e.g. forURLLC)

#0 #1

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

#0 #1 #2 #3 #4 #5 #6 #7 #8 #9

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

#0 #1 #2 #3 #4 #5 #6 #7 #8 #9

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

0123456789

1

0

1

1

1

2

1

3

DL symbol

UL symbol

DLSlots: 7

DLSymbols: 6 ULSymbols: 4 ULSlots: 2

DLSymbols: 12 ULSlots: 1

dl-UL-TransmissionPeriodicity: ms5 (10slots), Config: 7D,6d,4G,4u,2U

dl-UL-TransmissionPeriodicity: ms1 (2slots), Config: 12d,2G,1U

dl-UL-TransmissionPeriodicity: ms5 (10slots), Config: 3(1D,10d,2G,2u),1D,6d,4G,4u,2U

DLSlots: 1

DLSymbols: 10

ULSymbols: 2 DLSlots: 1 DLSymbols: 6

ULSymbols: 4

ULSlots: 2

D: DL Slot, d: DL symbol, U: UL slot, u: UL symbol

G: Guard period


· For FR2:
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b. DL:UL = 2:2 (ULheavy for isolated area, e.g., indoor deployment, event hall)

c. [Proposed for REFSENS] DL:UL = Pattern a) with increasing UL opportunity (e.g. forURLLC)
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Proposal 5: Discuss the impact of 16HARQ process on the demodulation performance in HARQ retransmission scenario (soft buffer, etc).
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