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1. Introduction
In RAN4#86bis meeting, NR BS demodulation ad-hoc meeting was held and some agreements were reached. A WF [1] on NR BS demodulation requirements captured the agreements was approved. In this contribution, we further discuss NR BS demodulation requirements and share our views.
2. General aspects
In last meeting, some general aspects were discussed and agreements were reached. 
Agreements:
	· General open issues in Test Configuration
· Propagation Condition

· Option1: Consider to use the conclusions from UE demod discussions, if feasible

· Option 2: consider the BS demod independently from UE discussion

· Duplex mode

· TDD UL DL configuration

· Consider only semi-statically configured UL DL configurations

· Antenna configuration

· BW 

· SCS

· Reference receiver

· only noise is modeled in the tests (no explicit interferer modeled) in Rel-15

· Consider how to capture CA, EN-DC and SUL based on single carrier cases

· Study multiple user test cases after single user tests cases are completed, if needed


In the following parts, we make analysis on some open issues and share our views.
2.1 Duplex mode
In NR, both FDD and TDD are supported in FR1 and only TDD is supported in FR2. In RAN4#86bis meeting, it was agreed to define both FDD and TDD requirements in FR1 and only TDD requirements in FR2 [2] on UE side. In our view, we shall take this conclusion into consideration for BS side.
Proposal 1: Define both FDD and TDD requirements in FR1 and TDD requirements in FR2 for NR BS demodulation.
2.2 CBW and SCS
In NR, there are many supported BS channel bandwidths, SCS and NR bands. The BS channel bandwidths and SCS per operating band in FR1 and FR2 are given in Table 5.3.5-1 and Table 5.3.5-2 of TS 38.104 [3] respectively.
For FR1, the number of SCS, BS CBW and NR bands is quite large. It will take large efforts to verify features under all the combinations. Considering that the test cases shall be tested in corresponding NR bands, we could base on the supported SCS and BS CBW combinations per NR bands to determine SCS and BS CBW combinations. For the specific test NR bands or carrier frequency, we could take the needs of operators into consideration.

According to the channel bandwidths for each NR band in Table 5.3.5-1 of TS 38.104, the following observations can be seen:

· 5 MHz CBW can combine with 15 KHz for most NR bands, except for n41, n77, n78 and n79.

· 10/15/20 MHz CBW can combine with 15/30/60 KHz SCS, and the combinations for NR bands are the same (supported or not supported).

· The combinations for BS CBW ≥ 40 MHz with 15/30/60 KHz SCS for n41 and n79 are the same, and for BS CBW ≥ 60 MHz, the supported SCS are 30/60 KHz.

· The combinations for BS CBW ≥ 40 MHz with 15/30/60 KHz SCS for n77 and n78 are the same, and for BS CBW ≥ 60 MHz, the supported SCS are 30/60 KHz.

·  25/30 MHz CBW can combine with 15/30/60 KHz SCS for n3 and n80.
For FR2, it can be seen from Table 5.3.5-2 in TS 38.104 that the supported SCS and BS CBW for n257, n258 and n260 are the same.  It means no matter which set of SCS and BS CBW combinations will be selected, it/they could be applicable to the three FR2 bands. Thus, we could choose typical SCS and BS CBW combinations to introduce test cases. For example, 60 KHz-100 MHz or/and 120 KHz -100 MHz.

Furthermore, it was agreed in RAN4 that 60KHz SCS is optional for PUSCH/PUCCH in FR1. The CBW with 60KHz SCS combinations could be given with low priority.
Based on the above analysis and observations, we propose to consider the following SCS and BS CBWs:

Table1. Proposed SCS and BS CBW combinations

	Frequency Range
	SCS and BS CBW combinations
	Applicable NR bands (for example)

	FR1
	15 KHz- 5 MHz
	n1, n2, n3…

	
	15 KHz- 10MHz
	n1, n2, n3…

	
	30 KHz- 20MHz
	n1, n41, n77…

	
	30KHz- 50MHz
	n41, n77, n78, n79…

	FR2
	60 KHz-100 MHz
	n257…

	
	120 KHz -100 MHz
	n257…


Proposal 2: Consider the proposed SCS and BS CBW combinations in Table 1 for NR BS demodulation.
2.3 TDD UL DL configuration

In FR1, there are many LTE re-farming bands. For the scenarios of LTE and NR in intra-band EN-DC, in order to synchronize to each other, the same UL/DL configuration between LTE and NR is needed. When specifying NR PUSCH demodulation requirements with single carrier, it is better to make it flexible to be extended to EN-DC requirements. Considering that the legacy LTE networks operates at a certain UL/DL configuration. And the uplink-downlink allocation for TDD used for LTE PUSCH performance is configuration 1. So, the same configuration shall be used for 15KHz SCS in NR FR1.
Proposal 3: For 15KHz SCS in NR FR1, the TDD UL/DL configuration is the same as configuration 1 of LTE.
3. PUSCH demodulation requirements

In order to specify PUSCH demodulation requirements, the following aspects should be further discussed:
· MCS and TBS
· Waveform
· DMRS configuration
· FRCs

Some discussions on the above aspects are made as follows.
3.1 MCS and TBS

In NR PUSCH, pi/2-BPSK, QPSK, 16QAM, 64QAM and 256QAM are supported. Since pi/2-BPSK for FR1 PUSCH is optional, we could deprioritize pi/2-BPSK in Rel-15 NR. Referring to TS 36.104 [4], it can be found that QPSK 1/3, 16QAM 1/2, 64QAM 3/4 and 256 QAM 5/6 are used for LTE PUSCH demodulation requirements. In our views, these target coding rates could be used as candidates for NR PUSCH. 
Proposal 4: Use QPSK 1/3, 16QAM 1/2, 64QAM 3/4, 256QAM 5/6 for NR PUSCH demodulation.

It is known that MCS index is related to coding rate and TBS can be obtained based on the MCS index accordingly. Thus, we could determine the specific MCS index and TBS based on corresponding demodulation order and coding rate.
3.2 DMRS configuration

According to Section 6.4.1.1 of TS 38.211[5], it can be known that the DMRS configuration for NR PUSCH is very flexible. There is no need to specify demodulation tests for all DMRS configurations. In Rel-15, we shall focus on the mandatory DMRS configuration. Based on the UE feature list agreed in RAN1 [6], the common basic uplink DMRS for scheduling type A and type B are 1 symbol FL DMRS without additional symbol(s) and 1 symbol FL DMRS and 1 additional DMRS symbol. No matter which scheduling type will be used for PUSCH demodulation, we could give high priority to these two DMRS patterns.

Proposal 5: Prioritize the basic uplink DMRS for NR PUSCH demodulation



-1 symbol FL DMRS without additional symbol(s)
-1 symbol FL DMRS and 1 additional DMRS symbol.
3.3 Waveform
Both CP-OFDM and DFT-S-OFDM are supported for NR PUSCH.  The former can obtain higher spectral efficiency than that in LTE and support single stream and multiple streams simultaneously. The latter is used for coverage extended scenario and only single stream is supported.  According to the UE feature list agreed in RAN1 [6], it can be known that both waveforms are mandatory. Thus, we should consider both of them.
Proposal 6: Consider both CP-OFDM and DFT-S-OFDM for NR PUSCH.
3.4 FRCs

NR PUSCH performance requirements are defined for specific FRCs. Referring to the LTE PUSCH FRCs in TS 36.104 and NR FRCs for receiver sensitivity and ICS, it can be found that SCS, the BW of PUSCH, modulation order, TBS, coding rate, and LDPC base graph should be considered.
In the above sections, we have already made some analysis on SCS, modulation order, TBS and code rate. In the following, we share our views on the BW of PUSCH and LDPC base graph.

For the BW of PUSCH, 1PRB allocation or full allocation are considered in LTE. In NR BS receiver sensitivity and ICS, full allocation is also used. In our view, FRC with full allocation could still be used for NR PUSCH. 

The channel coding scheme for NR PUSCH is LDPC. And two LDPC base graphs are introduced for NR PUSCH. The LDPC base graph selection is specified in section 7.2.2 of TS 38.212 [7]. The payload size, coding rate and CRC attachment for these two base graphs are quite different. Thus, we shall consider both LDPC base graph 1 and 2 in NR PUSCH FRC.
Proposal 7: FRCs for NR PUSCH demodulation requirements should be defined for PUSCH with full allocation, covering both LDPC base graph 1 and 2.
4. Conclusion

In this contribution, we make some analysis on general aspects of NR BS demodulation requirements. We also share our views on some open issues of PUSCH demodulation requirements. Specifically, we have the following proposals:

Proposal 1: Define both FDD and TDD requirements in FR1 and TDD requirements in FR2 for NR BS demodulation.
Proposal 2: Consider the proposed SCS and BS CBW combinations in Table 1 for NR BS demodulation.
Proposal 3: For 15KHz SCS in NR FR1, the TDD UL/DL configuration is the same as configuration 1 of LTE.
Proposal 4: Use QPSK 1/3, 16QAM 1/2, 64QAM 3/4, 256QAM 5/6 for NR PUSCH demodulation.

Proposal 5: Prioritize the basic uplink DMRS for NR PUSCH demodulation




-1 symbol FL DMRS without additional symbol(s)
-1 symbol FL DMRS and 1 additional DMRS symbol.
Proposal 6: Consider both CP-OFDM and DFT-S-OFDM for NR PUSCH.

Proposal 7: FRCs for NR PUSCH demodulation requirements should be defined for PUSCH with full allocation, covering both LDPC base graph 1 and 2.
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