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1   Background
During RAN4#AH1807 Montreal meeting, WF[1] NR UL general part and PUSCH demodulation performance was approved. 

In this contribution, we would like to share our views about those listed open issues.

2   Discussion

2.1   Bandwidth and SCS

In last RAN4#AH1807 [1], following agreements were made about bandwidth and SCS combinations:

[image: image1.png]* SCS and Bandwidth
— Below bandwidth is agreed as the minimum set, additional test cases can be
defined based on operators’ request.

— FFS: if RF decision on BW needs to be taken into account.
* 15kHz: 10MHz, 20MHz
* 30kHz: 20MHz, 40MHz, 100MHz
« 60kHz(FR2): 100MHz
¢ 120kHz: 100MHz, 200MHz

— Below is requested by operators as additional cases
* 30kHz: 60MHz, 80MHz
* 120kHz: 50MHz




There are so many different channel bandwidth and subcarrier spacing combinations, it is almost impossible to define performance requirements for all of them within the scheduled timeline for Rel-15 performance requirements.
If we look at those defined channel bandwidth and subcarrier spacing in TS 38.104 and also shown below:

Table 5.3.5-1: BS channel bandwidths and SCS per operating band in FR1

	NR band / SCS / BS channel bandwidth

	NR Band
	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

	n1
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	n2
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	n3
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n5
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n7
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	n8
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n12
	15
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n20
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n25
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	n28
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n34
	15
	Yes
	
	
	
	
	
	
	
	
	
	
	
	

	
	30
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n38
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	n39
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	n40
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	Yes
	
	Yes

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	Yes
	
	Yes

	n41
	15
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	n51
	15
	Yes
	
	
	
	
	
	
	
	
	
	
	
	

	
	30
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n66
	15
	Yes
	Yes
	Yes
	Yes
	
	
	Yes
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	
	
	
	
	
	

	n70
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	n71
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n75
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	n76
	15
	Yes
	
	
	
	
	
	
	
	
	
	
	
	

	
	30
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n77
	15
	
	Yes
	Yes 
	Yes
	
	Yes
	Yes
	Yes
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	
	60
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	n78
	15
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	
	60
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	n79
	15
	
	
	
	
	
	
	Yes
	Yes
	
	
	
	
	

	
	30
	
	
	
	
	
	
	Yes
	Yes
	Yes
	
	Yes
	
	Yes

	
	60
	
	
	
	
	
	
	Yes
	Yes
	Yes
	
	Yes
	
	Yes

	n80
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n81
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n82
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n83
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n84
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	n86
	15
	Yes
	Yes
	Yes
	Yes
	
	
	Yes
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	
	
	
	
	
	


Table 5.3.5-2: BS channel bandwidths and SCS per operating band in FR2

	NR band / SCS / BS channel bandwidth

	NR Band
	SCS

kHz
	50 MHz
	100 MHz
	200

MHz
	400 MHz

	n257
	60
	Yes
	Yes
	Yes
	

	
	120
	Yes
	Yes
	Yes
	Yes

	n258
	60
	Yes
	Yes
	Yes
	

	
	120
	Yes
	Yes
	Yes
	Yes

	n260
	60
	Yes
	Yes
	Yes
	

	
	120
	Yes
	Yes
	Yes
	Yes

	n261
	60
	Yes
	Yes
	Yes
	

	
	120
	Yes
	Yes
	Yes
	Yes


We think that it is a feasible way to select the channel bandwidth and subcarrier spacing combinations that almost all bands support to meet most bands test requirements in the very limited timeline by the end of this year, then we can consider to add other more bandwidth and subcarrier spacing combinations as per the newly added NR bands and operators real deployment’s requests. Base on this, we suggest to choose 10MHz/15kHz, 20MHz/30kHz, 40MHz/30kHz, 100MHz/60kHz and 100MHz/120kHz.
Proposal 1: Define gNB performance requirements for channel bandwidth and subcarrier spacing combinations of 10MHz/15kHz, 20MHz/30kHz, 40MHz/30kHz, 100MHz/60kHz and 100MHz/120kHz within the timeline by the end of this year.
2.2   TDD UL-DL configuration
In the approved WF [1], there are the following options for NR TDD UL-DL configurations, all options come from vendors’ proposals by online or offline:
[image: image2.png]¢ TDD UL-DL configuration
— FR1: FFS which UL/DL configuration is used for the TDD tests
— FR2:
Option 1: {DDDSU}, S = {D10, G2, U2}
Option 2: {DDSU}, S=(D11, G3}
Option 3: {DDSU}, S={D8, G3, U3}
Option 4: {DDDSDDDSUU}, S={D10,G2,U2}
Other options not precluded
— FFS if requirement should be defined for one or multiple UL/DL configuration




At the same time, there is another approved WF [2] that summarized all NR TDD UL-DL configurations from operators. Consider the workload, RAN4 should firstly focus on those configurations with the 1st priority:

· TDD configurations
· FR1 15kHz SCS
· DDDSU(aligned with LTE config#2 with 5ms periodicity), S=10D:2G:2U
· FR1 30kHz SCS

· Configuration 1: 7D1S2U, S =  6D:4G:4U

· Configuration 2: DDDSUDDSUU, S1(D,GP,U)=[10, 4, 0], S2(D, GP, U) = [10,4,0]
· Configuration 3: DDDSU, S=10D:2G:2U
· FR2: 60kHz SCS
· Configuration 2: DDSU, S=11D+3G
· FR2 120kHz SCS

· Configuration 1: DDDSU, S=10D:2G:2U
· Configuration 2: DDSU, S=11D+3G
There are different TDD UL-DL configurations listed in [1] and [2], also as shown above, to reflect the real operator’s request and keep the alignments between UE and gNB, it is better to consider to use the TDD UL-DL configurations from operator’s requests.
Proposal 2: Consider to use the TDD UL-DL configurations from operator’s 1st priority requests.
2.3   Channel Model

In LTE, the same channel model is used in both UE and BS demodulation performance requirements, to simplify the work and improve the work efficiency, we propose to reuse the channel model studied for NR UE demodulation performance requirements.
Proposal 3: Reuse the channel model studied for NR UE demodulation performance requirements for gNB.
2.4   Phase noise impact on FR2

Phase noise has impact in high frequency band by 20log( ) degradation, generally we think that phase noise should be considered in the NR BS demodulation performance requirements, but how to model it in the simulation setup is very complex and how much impact to the final demodulation performance need detailed and deep study, especially different phase noise model for different frequency range is needed as per the study during NR SI phase and two examples model are captured in TR 38.801 section 6.1.10 and 6.1.11, which models is more suitable to use for the demodulation performance requirements if RAN4 decides to use the example model at last after further investigation? Too much investigation is needed.
Some companies also raise the question that whether to model phase noise in the FR2 test cases or just add a certain margin for phase noise impact on top of the final averaged results.
Before any investigation, it is hard to conclude whether to model PN or how much impact of phase noise impact.

Proposal 4: Further investigation is needed about the phase noise impact in different high frequency ranges and specific phase model.
2.5   Applicability rule for CA, EN-DC and SUL
For the applicable rule of CA, EN-DC and SUL, the following agreements were made in RAN4#AH1807 meeting:
[image: image3.png]* Applicability rule for CA, EN-DC, SUL
— NR CA: same applicability as in LTE
— EN-DC: FFS
— SUL: reuse FDD‘




EN-DC will be supported from Day 1 of NR. gNB needs to have larger buffer to receive the data from LTE and NR at the same time, to ensure gNB has the corresponding capability to handle such scenario, the related tests need to be executed to verify this capability, but we do not think that any additional performance requirements need to be defined for EN-DC, gNB just needs to test the separate LTE demodulation performance requirements defined in TS 36.104 for E-UTRAN and NR demodulation performance requirements to be defined in TS 38.104 for NR per CC basis; How to select the corresponding LTE test cases, it is enough to only select one LTE test case with similar condition as NR.

Proposal 5: The demodulation performance for EN-DC:

· Separate demodulation performance for LTE and NR per CC basis but just one LTE case selected from TS 36.104 with similar condition as NR during the test.
3   Proposals
In this contribution, we analyses the pros and cons of xxx, and our conclusions/proposals are:

Proposal 1: Define gNB performance requirements for channel bandwidth and subcarrier spacing combinations of 10MHz/15kHz, 20MHz/30kHz, 40MHz/30kHz, 100MHz/60kHz and 100MHz/120kHz within the timeline by the end of this year.

Proposal 2: Consider to use the TDD UL-DL configurations from operator’s 1st priority requests.
Proposal 3: Reuse the channel model studied for NR UE demodulation performance requirements for gNB.
Proposal 4: Further investigation is needed about the phase noise impact in different high frequency ranges and specific phase model.
Proposal 5: The demodulation performance for EN-DC:

· Separate demodulation performance for LTE and NR per CC basis but just one LTE case selected from TS 36.104 with similar condition as NR during the test.
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