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1. Introduction

NR BS demodulation requirements was discussed in the last meeting, and an way forward was agreed in [1]. This contribution presents our general views on NR BS demodulation requirements.

2. Discussion
1) Propagation condition
In the WF [1], two options on propagation condition were given:
· Option1: Consider to use the conclusions from UE demod discussions, if feasible

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

Meanwhile, the following agreements were reached from the UE demodulation discussion [2]:
· Propagation channel models for FR1 performance requirements 
· Use simplified TR 38.901 TDL channel models
· FFS for power delay profiles 
· FFS for Delay spread values 
· FFS how to simplify the models
· FFS MIMO antenna correlation models 

As known, for LTE, the same set of propagation channel models are used for BS and UE demodulation tests. And for each test case, one channel model (i.e., EPA, EVA, or ETU), correlation level as well as moving speed are selected depending on the application scenario. Moreover, the TDL channel models defined in TR 38.901 is applicable for both NR UL and DL.
Thus it is proposed that:

Proposal 1: For propagation condition, consider to use the conclusions from UE demod discussions.
2) Duplex mode

The following agreements were reached from the UE demodulation discussion [2], and it is straightforward to extend the agreements for BS side.

· Duplexing mode 

· FR1: 

· Define both FDD and TDD requirements 

· FR2: 

· Define TDD requirements only 

Thus it is proposed that:

Proposal 2: For duplex mode, consider to use the conclusions from UE demod discussions, i.e.,

· FR1: Define both FDD and TDD requirements 

· FR2: Define TDD requirements only 

3) TDD UL/DL configuration
TDD UL/DL configuration would impact the network plan, scheduler design at BS, parallel HARQ process number and soft buffer size at UE. And its impact on BS demodulation performance is not significant. For LTE BS demodulation, the same set of requirements is applied for FDD and TDD unless otherwise stated (e.g., the requirements for PRACH burst format 4 are only valid for TDD).
Moreover, for LTE, TDD UL/DL configuration 1 (2:2) is widely used for BS and UE demodulation tests. Therefore, considering the TDD UL/DL configuration for NR BS demodulation tests, it is proposed to use the conclusions from UE demod discussions.
For information, the following agreements were reached from the UE demodulation discussion [2]:

· UL/DL configuration for TDD

· Define requirements only for semi-static configuration in Rel-15 

· Exact TDD configurations are FFS

· HARQ timing and number of processes is FFS 

Proposal 3 is given as below:
Proposal 3: For TDD UL/DL configuration, consider to use the conclusions from UE demod discussions.

4) Sub-carrier spacing for FR1
Similar to the discussion on NR PDSCH/PDCCH subcarrier spacing for FR1 in our companion contribution [3], we propose not to preclude any of the sub-carrier spacings for PUSCH/PUCCH at the beginning due to the following aspects: 1) for some operators, new NR spectrum are allocated in 3-6 GHz frequency range (e.g., n77 - n79), and 30kHz subcarrier spacing is likely to be deployed; 2) meanwhile, if some LTE spectrum below 3 GHz are to be re-farmed for NR, 15kHz subcarrier spacing is possible; 3) additionally, if URLLC service is supported, 60kHz should also be considered.

Proposal 4: For FR1, not preclude any of the sub-carrier spacings at the beginning.
5) Channel bandwidth for FR1
In LTE, 6 channel bandwidths ranging from 1.4 MHz to 20 MHz are defined, and LTE PUSCH performance requirements and some LTE PUCCH performance requirements are specified for each of the 6 channel bandwidths. In LTE BS conformance test, for a BS supporting multiple channel bandwidths only the tests for the lowest and the highest channel bandwidth supported by the BS are applicable.
While for NR, as seen from Table 1, 13 channel bandwidths and 3 sub-carrier spacing are introduced. For developing NR BS demodulation requirements, 
· On one hand, the combinations of sub-carrier spacing and channel bandwidth may need to be limited to reduce the simulation workload;
· On the other hand, for NR BS conformance test, the manufacturer shall declare the sub-carrier spacing / channel bandwidth that are supported by the BS under test. Based on different operators’ needs (in different countries or cities), the supported sub-carrier spacing and channel bandwidth can be different. Note that roaming is not an issue to be considered for BS.
Therefore, down-selection of the sub-carrier spacing & channel bandwidth combinations should be very careful to ensure sufficient test coverage of BS equipment provided for different operators and regions.

Table 1: Transmission bandwidth configuration NRB for FR1 (Table 5.3.2.-1 in TS 38.104)

	SCS [kHz]
	5

MHz
	10

MHz
	15

MHz
	20 MHz
	25 MHz
	30

MHz
	40 MHz
	50 MHz
	60 MHz
	70

MHz
	80 MHz
	90

MHz
	100 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106
	133
	[160]
	216
	270
	N.A
	N.A
	N.A
	N.A
	N.A

	30
	11
	24
	38
	51
	65
	[78]
	106
	133
	162
	[189]
	217
	[245]
	273

	60
	N.A
	11
	18
	24
	31
	[38]
	51
	65
	79
	[93]
	107
	[121]
	135


Proposal 5: Down-selection of the sub-carrier spacing & channel bandwidth combinations should be very careful to ensure sufficient test coverage of BS equipment provided for different operators and regions.

6) Interference-aware receivers
As per the agreement in the last meeting [1], only noise is modeled in the tests (no explicit interferer modeled) in Rel-15. It looks that here the “interferer” means “inter-cell interferer”. From our perspective, we agree to model inter-cell interferer as AWGN in Rel-15 BS demodulation tests due to the tight time schedule.
Furthermore, we also suggest not consider inter-user and inter-layer interference suppression / cancellation receiver in Rel-15 PUSCH demodulation tests.
As for PUCCH, multiple user test cases should not be precluded at the beginning.
Proposal 6: No explicit inter-cell interferer modeled, i.e., not consider inter-cell interference suppression / cancellation receiver, in Rel-15 BS demodulation test.
Proposal 7: Not consider inter-user and inter-layer interference suppression / cancellation receiver in Rel-15 PUSCH demodulation tests.
3. Conclusions
This contribution presented our general views on NR BS demodulation requirements, and had the following proposals:
Proposal 1: For propagation condition, consider to use the conclusions from UE demod discussions.
Proposal 2: For duplex mode, consider to use the conclusions from UE demod discussions, i.e.,

· FR1: Define both FDD and TDD requirements 

· FR2: Define TDD requirements only 

Proposal 3: For TDD UL/DL configuration, consider to use the conclusions from UE demod discussions.

Proposal 4: For FR1, not preclude any of the sub-carrier spacings at the beginning.
Proposal 5: Down-selection of the sub-carrier spacing & channel bandwidth combinations should be very careful to ensure sufficient test coverage of BS equipment provided for different operators and regions.

Proposal 6: No explicit inter-cell interferer modeled, i.e., not consider inter-cell interference suppression / cancellation receiver, in Rel-15 BS demodulation test.

Proposal 7: Not consider inter-user and inter-layer interference suppression / cancellation receiver in Rel-15 PUSCH demodulation tests.
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