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1. Introduction

In the last meeting, the way forward on NR Rel-15 BS demodulation requirements was agreed in [1]. This contribution discusses some remaining issues for Rel-15 BS demodulation requirements. 
2. Discussion
2.1  PUSCH requirements for different TDD UL-DL patterns
In the last meeting, the following agreement was reached:
· Performance for different duplex mode and TDD UL-DL patterns
· Apply the current PUSCH performance requirements to FDD mode
· Further discuss whether the requirements can be applied to other TDD configurations in the next meeting.
As known, for Rel-15 UE demodulation, there was extensive discussion on which TDD patterns to be used in the test. For BS demodulation, the discussion on TDD pattern was not controversial, and the main reason is that: with the assumption of no PUSCH transmission in special slot, the performance gap between different TDD UL/DL patterns is marginal [2] - [4].
In our view, one single set of PUSCH requirements can be applicable to FDD and TDD with different UL-DL patterns. In the last meeting, concern on PUSCH performance difference due to different TDD patterns was raised. In the following, we will provide performance analysis and simulation results to address this concern.

Firstly, we think the potential performance difference by different duplex modes or TDD patterns comes from the time-domain diversity gain between the first transmission and HARQ retransmissions. The PUSCH performance can become poorer, when the slot offset between one transmission and the next transmission become shorter. In this sense, PUSCH performance with FDD is poorer than PUSCH with any TDD pattern.
And the level of difference in performance depends on diversity achieved in frequency and spatial domain within one transmission. If the frequency and spatial domain diversity is relatively small, such as in tests with low multi-path delay, small number of PRBs and Rx antennas, the performance difference between different duplex mode / TDD pattern can be larger.

Observation 1: In theory, with shortest slot offset between two HARQ (re)transmissions in FDD, PUSCH performance with FDD is poorer than PUSCH with any TDD pattern.
Then we will run simulation to compare the link performance with different duplex modes and TDD patterns. The following two cases are simulated:

· Case 1: PUSCH mapping type A, DFT-s-OFDM, 1T2R, MCS 2, TDLB100-400, 30kHz, 10MHz (24 PRB)
· Case 2: PUSCH mapping type A, CP-OFDM, 1T2R, MCS 20, TDLA30-10, 30kHz, 10MHz
And the following duplex modes and TDD patterns are simulated:
· FDD 30kHz

· TDD 30kHz, D:S:U=7:1:2
· TDD 30kHz, D:S:U=3:1:1

Table 1.
Required SNR at 70% PUSCH throughput
	Duplex
	FDD
	TDD 7:1:2
	TDD 3:1:1

	Simulation case
	Case1
	Case2
	Case1
	Case2
	Case1
	Case2

	Required SNR (dB)
	-4.98
	10.88
	-5.01
	10.79
	-5.01
	10.79


Observation 2: The link-level performance difference at 70% PUSCH throughput is negligible for FDD, TDD 7:1:2 and TDD 3:1:1.
Therefore, based on observation 1 and observation 2, we propose that:
Proposal 1: The PUSCH performance requirements can also be applied to other TDD patterns, and update the PUSCH test parameters as follows.

Table: Test parameters for testing PUSCH

	
Parameter

	Value

	Transform precoding
	Disabled

	Subcarrier spacing
	15 kHz, 30 kHz

	Duplex mode
	FDD, TDD (Note 1)





	……

	Note 1: The same set of requirements is applicable to FDD and TDD with different uplink-downlink allocations.


2.2  Direction for BS type 1-O OTA test
In the last meeting, the following agreement was reached for NR BS FR1 OTA demodulation test direction:

· Direction for BS type 1-O OTA test
· OTA REFSENS receiver target reference direction (D.54)
In sub-clause 8.4.5.1 of eAAS TS 37.145-2, receiver target reference direction is used as the direction for E-UTRA OTA demodulation test. So we propose to update the E-UTRA OTA demodulation test direction in TS 37.145-2 accordingly.
Proposal 2: Align BS FR1 OTA demodulation test direction in AAS specification with TS 38.141-2.
2.3  Alignment of 38.141-1 and 38.141-2 test setup and procedure
The necessary of aligning the test setup and procedure steps split in 38.141-1 and 38.141-2 was raised in the last meeting [5]. We think it is a good idea to align the test setup and procedure steps split in 38.141-2 with 38.141-1. One additional point is that the same update is needed for the AAS specification.
Proposal 3: Align the test setup and procedure steps split in 38.141-2 and AAS specification with 38.141-1.

2.4  Handling of remaining TBDs
In RAN4 #91 meeting, the following time schedule was agreed [6]:
· For test cases agreed before the RAN4#90 meeting:
· Set deadline for simulation results submission for Rel-15 minimum requirements to October meeting this year (RAN4#92bis).
No more results will be accepted unless technical issues with the requirements setup are identified.
· Remove the square bracket for performance requirements at November meeting (RAN4#93)
So, in this meeting, after collected all companies’ results, we need to resolve all the TBDs and decide tentative requirements with [] for all the cases agreed before the RAN4#90 meeting.
Regarding how to handle the remaining TBDs, we suggest to discuss the TBDs case by case. Firstly, there is a high possibility that the thresholds for ideal span and impairment span agreed in Rel-15 will be reused for the BS demodulation requirements in later releases, so it would be better to avoid further increase on the threshold. Secondly, as analyzed in [7] in the last meeting, slightly adapting the selection criteria or rules for very few requirements, it should be possible to specify all BS demodulation requirements, removing all TBDs. Therefore, it is proposed to discuss the remaining TBDs case by case, by slightly adapting the selection criteria. 
Observation 2: In this meeting, decide the tentative requirements with [] for all the cases agreed before the RAN4#90 meeting.
Proposal 4: Discuss the remaining TBDs case by case, by slightly adapting the selection criteria.
3. Conclusion
This contribution discussed the remaining issues for Rel-15 BS demodulation requirements, with the following observations and proposals:

Observation 1: In theory, with shortest slot offset between two HARQ (re)transmissions in FDD, PUSCH performance with FDD is poorer than PUSCH with any TDD pattern.

Observation 2: The link-level performance difference at 70% PUSCH throughput is negligible for FDD, TDD 7:1:2 and TDD 3:1:1.
Proposal 1: The PUSCH performance requirements can also be applied to other TDD patterns, and update the PUSCH test parameters as follows.

Table: Test parameters for testing PUSCH

	
Parameter

	Value

	Transform precoding
	Disabled

	Subcarrier spacing
	15 kHz, 30 kHz

	Duplex mode
	FDD, TDD (Note 1)





	……

	Note 1: The same set of requirements is applicable to FDD and TDD with different uplink-downlink allocations.


Proposal 2: Align BS FR1 OTA demodulation test direction in AAS specification with TS 38.141-2.

Proposal 3: Align the test setup and procedure steps split in 38.141-2 and AAS specification with 38.141-1.

Observation 2: In this meeting, decide the tentative requirements with [] for all the cases agreed before the RAN4#90 meeting.
Proposal 4: Discuss the remaining TBDs case by case, by slightly adapting the selection criteria.
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