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1. Introduction

In RAN4 #87 meeting, general aspects for NR BS demodulation requirement were discussed and the WF was approved [1]. In this contribution, we provide our view on general part of BS demodulation.
2. Discussion
2.1 SCS/CBW
For alignment purpose, following simulation assumption was agreed in WF [1].

· SCS/CBW
· Cases to be simulated for alignment purpose
· 15kHz: 10MHz
· 30kHz: 20/40/100
· 60kHz(FR2): 100MHz
· 120kHz: 100MHz
· De-prioritize 60kHz SCS FR1 tests. 
One of the remaining issues for SCS/CBW is that the specified SCS/CBW combinations for BS demodulation performance requirements have not defined yet. Although all CBW were specified for performance requirement in LTE, down-selection of the SCS/CBW combinations are under discussion in NR since the number of combinations are quite large (3 SCS and 13 CBW combinations for FR1, 2 SCS and 4 CBW combinations for FR2). Basically, all SCS/CBW combinations should be specified for performance requirements to cover all supportable SCS/CBW combinations, since required SCS/CBW combinations are different among the operators and countries. If down-selection of the combinations is really needed, at least following aspects should be considered. 

For FR1:

In LTE refarming bands, SCS/CBW combinations are mainly specified equal to and less than 20MHz since CBW for LTE is specified up to 20MHz. (It is noted that there is no band to specify 5MHz CBW with 30kHz SCS in Rel-15). On the other hand, in NR new bands, the operating band definition is wider than refarming band, e.g. n77: 900MHz, n78: 500MHz, n79: 600 MHz, and the wider CBW more than 20MHz also can be used. It is necessity to specify the CBW equal to and more than 40MHz to cover NR new band support BS. Therefore, if down-selection is really needed to reduce simulation work, at least SCS/CBW combinations listed in Table 1 shall be specified for performance requirements. 

Proposal 1: If down selection of SCS/CBW combinations is needed, at least SCS/CBW combinations listed in Table 1 shall be specified for FR1. 
Table 1. Minimum required CBW/SCS sets for FR1
	
	SCS (kHz)

	
	15
	30
	60

	CBW

(MHz)
	5
	
	
	

	
	10
	✔
	✔
	✔

	
	15
	✔
	✔
	✔

	
	20
	✔
	✔
	✔

	
	25
	
	
	

	
	30
	
	
	

	
	40
	✔
	✔
	✔

	
	50
	✔
	✔
	✔

	
	60
	
	✔
	✔

	
	70
	
	
	

	
	80
	
	✔
	✔

	
	90
	
	
	

	
	100
	
	✔
	✔


For FR2:

In FR2, the number of SCS/CBW combinations is not larger compare with FR1 (only 7 combinations for FR2). According to UE feature list in RAN4, up to 200MHz CBW is mandatory capability. Hence, if down-selection of SCS/CBW is really needed to reduce simulation work, at least SCS/CBW combinations listed in Table 2 shall be specified for performance requirements.
Proposal 2: If down selection of SCS/CBW combinations is needed, at least SCS/CBW combinations listed in Table 1 shall be specified for FR2.
Table 2. Minimum required CBW/SCS sets for FR2
	
	SCS (kHz)

	
	60
	120

	CBW

(MHz)
	50
	✔
	

	
	100
	✔
	✔

	
	200
	✔
	✔

	
	400
	
	


2.3TDD configuration

TDD configuration is one of the open issues on general part of BS demodulation performance requirement. In LTE operation, TDD configuration #2 (DDDSU with 15kHz SCS) has been widely deployed. In NR specification for FR1, some NR bands are specified overlapping with LTE bands (e.g. NR band n77 and LTE band 42). If there is no alignment of TDD configurations between NR and LTE, interfering issue would be occurred. In actual operation, the aligned TDD configuration structure would be used to avoid the interfering issue. Therefore, it would be reasonable to use TDD configuration aligned with LTE TDD configuration #2 in BS requirements for FR1. In addition, in UE discussion, TDD UL/DL configuration for NR UE REFSENS was approved in RAN4 #87 when [2] was treated, which is aligned with LTE TDD configuration #2.
 Chairman’s note in RAN4#87 when [2] was treated
Agreement: Texts highligheted green in the document is agreed while those highlighted yellow is further discuss in the next meeting. RAN4 makes a decision based on majority view after technical discussion.
For 15kHz SCS in FR1:
	RRC configurations
	Agreements

	UL-DL-configuration-common
	referenceSubcarrierSpacing
	15 kHz

	
	dl-UL-TransmissionPeriodicity
	ms5

	
	nrofDownlinkSlots
	3

	
	nrofDownlinkSymbols
	10

	
	nrofUplinkSlots
	1

	
	nrofUplinkSymbols
	2

	PDSCH-ServingCellConfig
	nrofHARQ-ProcessesForPDSCH
	8


For 30kHz SCS in FR1

· Slot format = {DDDDDDDSUU}

· S = {D6, G4, U4}

For 60kHz SCS in FR1

· {DDDSU} with 1.25 ms is agreed as working assumption 

· {DDSU} with 1 ms if Rel.15 RAN2 spec does not allow this configuration before July RAN4 ad-hoc meeting 

· S = {D6, G4, U4}

· HARQ process is 8

For 60kHz SCS in FR2

· Slot format = {DDDSU} 
· S ={D4, G6, U4}
· Number of HARQ

· 8

For 120kHz SCS in FR2

· Slot pattern = {DDDSU}

· S ={D10, G2, U2}
· Other configuration will be discussed in UE demodulation requirements

Normally, the same configuration should be assumed for between UE and BS requirements. We propose following TDD configuration for FR1 and FR2 as a baseline for test setting.
Proposal 3: Following TDD UL/DL configuration are used for FR1 NR BS requirement.

For FR1

15kHz SCS: Slot format = {DDDSU}, S = {D10, G2, U2} 
30kHz SCS: Slot format = {DDDDDDDSUU}, S = {D6, G4, U4}
60kHz SCS: Slot format = {DDDSU} with 1.25ms or {DDSU} with 1ms (the decision is depending on RAN2 decision), S = {D6, G4, U4}

For FR2


60kHz SCS: {DDDSU}, S = {D4, G6, U4}

120kHz SCS: {DDDSU}, S = {D10, G2, U2}
In addition, in NR, TDD configuration can be selected and designed more flexibly than LTE, so it is considered that the configuration will be selected corresponding to deployment scenario. It is better to define some additional configurations depending on assumed deployment scenario. We propose the following TDD configurations assuming different scenarios from above TDD configurations.

For UL heavy deployment scenario, e.g. indoor deployment scenario, event hall

Proposal 4: The following TDD configurations are introduced BS demodulation performance requirement for UL heavy scenario.


For  FR1 

30kHz SCS: Slot format = {SU}, S = {D12, G2, U0} 


[image: image1]
For  FR2 

120kHz SCS: Slot format = {DSUU}, S = {D12, G2, U0}

[image: image2]
For increasing UL opportunity, e.g. for URLLC, the proposed TDD configuration is based on configuration #2 and added the UL symbol allocation. 
Proposal 5: The following TDD configurations, which are based on TDD configuration #2 and increased UL symbol allocation, are introduced BS demodulation performance requirement for high ratency scenario like URLLC scenario.
For  FR1 

30kHz SCS: Slot format = {DS1DS1DS1DS2UU}, S1 = {D10, G2, U2}, S2 = {D6, G4, U4}

[image: image3]
For  FR2 

120kHz SCS: Slot format = {DSDSU}, S = {D10, G2, U2}

[image: image4]
4. Conclusion
In this contribution, we discuss our views on general part on BS demodulation requirements. Following proposals are provided.

For CBW/SCS sets;
Proposal 1: If down selection of SCS/CBW combinations is needed, at least SCS/CBW combinations listed in Table 1 shall be specified for FR1. 
Proposal 2: If down selection of SCS/CBW combinations is needed, at least SCS/CBW combinations listed in Table 2 shall be specified for FR2.

For TDD configuration;
Proposal 3: Following TDD UL/DL configuration are used for FR1 NR BS requirement.

For FR1

15kHz SCS: Slot format = {DDDSU}, S = {D10, G2, U2} 
30kHz SCS: Slot format = {DDDDDDDSUU}, S = {D6, G4, U4}
60kHz SCS: Slot format = {DDDSU} with 1.25ms or {DDSU} with 1ms which depends on RAN2 decision, 
S = {D6, G4, U4}

For FR2



60kHz SCS: {DDDSU}, S = {D4, G6, U4}

120kHz SCS: {DDDSU}, S = {D10, G2, U2}
Proposal 4: In addition to proposal 3, following TDD configurations are proposed for UL heavy scenario.

For  FR1 

30kHz SCS: Slot format = {SU}, S = {D12, G2, U0} 


[image: image5]
For  FR2 

120kHz SCS: Slot format = {DSUU}, S = {D12, G2, U0}

[image: image6]
For increasing UL opportunity, e.g. for URLLC

Proposal 5: In addition to proposal 3, following TDD configurations based on TDD configuration #2 are proposed for increasing UL opportunity.
For  FR1 

30kHz SCS: Slot format = {DSDSDSDSUU}, S = {D10, G2, U2}, S = {D6, G4, U4}

[image: image7]
For  FR2 

120kHz SCS: Slot format = {DSUU}, S = {D12, G2, U0}

[image: image8]
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