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Introduction

In the past RAN4 meeting, there were some initial discussions on NTN BS Tx requirement and WF [3] was approved for further discussion. In this contribution, we want to share our views on the open issues listed in the approved WF in the last RAN4 meeting.
Discussion 
In last meeting, it was agreed to support the BS type 1-H and BS type 1-O for NTN gNB in Rel-17. Here we want to point out that even though for BS type 1-H, TX EIRP and RX OTA sensitivity requirement should also be defined, therefore we don’t see any difficulty to define RF requirements for NTN BS type 1-O in Rel-17. The detailed requirement for NTN BS type 1-O could be found in the companion contribution [xx] in RF requirement agenda.

[Agreement]:
-
BS Type 1-H and 1- O will be supported for NTN BS in Rel-17. The baseline assumption BS type 1-C is not supported in Rel-17 NTN pending on further checking till Nov 2021 Nov Meeting.

-
Further check the progress on BS type 1-O in Nov 2021 RAN4 meeting.
Proposal 1: to support both BS type 1-H and BS type 1-O in Rel-17.
2.1. BS type 1-H
2.1.1 Reference point for BS type 1-H
Regarding NTN BS type 1-H, just in order to avoid the misinterpretation of NTN BS type 1-H, we want to share more detailed inputs on the potential NTN BS types and discuss whether and how to map it to the following the NTN BS type 1-H diagram.  
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Figure 1.Radiated and conducted reference points for satellite node type 1-H [6]
In the following Figure 2/3/4, some typical multi-beam antenna of NTN BS are shown for better understanding and more concrete discussion. It is obvious that there might be multiple beam ports regardless of reflector antenna architecture or Lens antenna architecture or array antenna architecture instead of single RF connector, if these RF connectors corresponding to the beam port could be available for RF conformance testing, then BS type 1-H is preferred. If these RF connectors corresponding to the beam port is not available in practice, then only BS type 1-O could be defined.

As shown in Figure 1, only the antenna array is explicitly mentioned for NTN BS type 1-H, however for the rest of reflector antenna architecture with beam port and Lens antenna architecture is only explicitly mentioned, we think that these kind of BS types with multiple beam port or RF ports could also been defined as NTN BS type 1-H. Otherwise the categories for NTN BS type 1-H would be limited since this might preclude reflector antenna architecture and Lens antenna architecture unfortunately if the description for antenna array in Figure is not well described. 
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Figure 2. reflector antenna architecture with beam port/[RF connector]
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Figure 3. Lens antenna architecture with beam port/[RF connector]
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Figure 4. antenna array architecture with beam port/[RF connector]

Proposal 1: propose NTN BS type 1-H d definition to accommodate all architectures in Figure 2/3/4.
2.1.2. Base station output power 
Regarding power limitation for BS station output power, in general this is based on co-channel coexistence study for different BS class, however based on the existing NTN coexistence scope and progress, it’s unlikely that we will have such kind of coexistence study for NTN HetNet, therefore in order to avoid further coexistence study effort, we propose not to define BS station output with WID update that co-channel coexistence between different NTN BSs are not included in Rel-17 scope. 

Proposal 2: not to define BS station output limitation with WID update that co-channel coexistence between different NTN BSs are not included in Rel-17 scope. 
2.1.3. RE power dynamic range 
Regarding RE power dynamic range requirement, it is mainly used to control inter-cell interference for terrestrial network without much narrow beamwidth for interference coordination in past. For satellite system, beamwidht per beam port is very large and large distance between NTN BS and NTN UE, the received signal SINR is mainly dominated by noise floor instead of inter-cell interference, therefore from this perspective, we think that RE power dynamic range requirement is not necessary for NTN BS anymore.
Proposal 3: not to define the RE power dynamic range requirement.
2.1.4. Modulation quality (EVM) 

2.1.4.1 DL 

Based on the initial DL SINR results for different NTN scenarios as shown in the following Figure5/6/7, it be found that the operating SINR could at most support up to 16QAM and cannot further support high order modulation orders. 

Proposal 4: only to define QPSK and 16QAM for NTN based and reuse TN BS EVM requirements;
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Figure 5. DL SINR of LEO600KM rural scenario
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Figure 5a. DL SINR of LEO600KM Urban macro scenario
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Figure 6. DL SINR of LEO1200KM rural scenario

[image: image8.png]



Figure 6a. DL SINR of LEO1200KM Urban macro scenario
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Figure 7. DL SINR of GEO rural scenario
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Figure 7a. DL SINR of GEO rural scenario
2.1.4. TAE requirement

Since NTN BS has agreed to support the type 1-H, AAS based BS type, then it is quite natural that MIMO related scheme or Tx diversity related scheme could also been supported which is also depending on vendor’s declarations. From this perspective, we think that it might be also okay to have this MIMO related TAE requirement as 65ns. If MIMO related TAE requirement is not defined, then there would be also no rational to define scaling factor for UEM of BS type 1-H since MIMO is not supported for NTN BS.
Proposal 5: to define MIMO related TAE requirement as 65ns and FFS for CA related TAE requirements,
2.1.5. Protection of the BS receiver of own or different BS
Regarding the protection of BS receiver of own or different BS, the same principle as LTE and UMTS could be applied here. With BS Tx spurious emissions, then receiver could be at most with 0.8dB desensitization which means 7dB below the noise floor. The remaining issues left for MCL between Tx antenna and own Rx antenna or other BS Rx antenna. In UTRA or E-UTRA or FR1 NR, it was assumed as 30dBc, however for satellite system, not sure the exact value might be, therefore we also seek NTN vendor’s feedback, otherwise it might be difficult to define this requirements; 
Table 6.6.5.2.2-1: BS spurious emissions basic limits for protection of the BS receiver
	Satellite
	GEO
	LEO 600
	LEO 1200

	G/T (dB K-1)
	19
	1.1
	1.1

	G_Rx (dBi)
	51
	30
	30

	NF (dB)
	7.4
	4.3
	4.3


Proposal 6: to seek NTN vendors’ feedback on MCL between Tx antenna and Rx antenna of own BS and other surrounding BS.
2.1.6. Co-location with other BS

This should be the same story as requirements for Protection of the BS receiver of own or different BS and it’s not necessary to further discuss it until we have clear information on MCL between Tx antenna and Rx antenna of own BS and other surrounding BS.
2.1.7. Tx intermodulation 
First of all, we think that there would be other surrounding BS on satellite node since satellite node need to provide not just communication service but also other related orbit controlling or other related communication link. Therefore we think that Tx intermodulation requirement for NTN BS is still needed. 

Secondly, how to define the requirements for NTN Tx requirement, then we need to revisit the MCL value as mentioned in section 2.1.5 and 2.1.6. 

Proposal 7: propose to define Tx intermodulation requirements for NTN BS; 
2.2. BS type 1-O
Firstly as captured in WF [7], there should be no problematic issues for NTN BS OTA testing, otherwise it might be also not feasible for NTN BS type 1-H since there are also EIRP conformance testing and min Sens for NTN BS type 1-H. 

In the following section, we summarized how many additional items are needed for NTN BS type 1-O. For power related requirements, like OTA operating band unwanted emission and OTA transmitter spurious emission, the scaling factor are needed, however it is same story for NTN BS type 1-H. 

For the rest of requirement, it’s same for NTN BS type 1-H and BS type 1-O, the only difference for BS type 1-O and BS type 1-H is OTA coverage range declaration and OTA peak direction set, all of these are up to declaration, we don’t see much standardization difficulties to support NTN BS type 1-O in Rel-17. 

Proposal 8: to support the NTN BS type 1-O with following OTA peak directions set and OTA coverage range declaration. 
Table 4.1.1-1: Overview of radiated Tx requirements

	Tx requirement
	Classification
	Coverage range
	Number of

	
	
	FR1
	FR2
	conformance directions

	Radiated transmit power
	Directional
	OTA peak directions set
	OTA peak directions set
	5

	OTA BS output power
	TRP
	See annex I

	OTA output power dynamics
	Directional
	OTA peak directions set
	OTA peak directions set
	1

	OTA transmitter OFF power
	Co-location
	See clause 4.12 
	N/A
	See clause 4.12

	
	Directional
	N/A
	OTA peak directions set

(Note 2)
	1

	OTA transient period
	Co-location
	See clause 4.12
	N/A
	See clause 4.12

	
	Directional
	N/A
	OTA peak directions set

(Note 2)
	1

	OTA modulation quality
	Directional
	OTA coverage range
	OTA coverage range
	5

	OTA frequency error
	Directional
	OTA coverage range
	OTA coverage range
	1

	OTA time alignment error
	Directional
	OTA coverage range
	OTA coverage range
	1

	OTA occupied bandwidth
	Directional
	OTA coverage range
	OTA coverage range
	1

	OTA ACLR
	TRP
	N/A
	N/A
	See annex I

	OTA operating band unwanted emission
	TRP
	N/A
	N/A
	See annex I

	OTA transmitter spurious emission
	General requirement
	TRP
	N/A
	N/A
	See annex I

	
	Protection of the BS receiver of own or different BS
	Co-location
	See clause 4.12
	N/A
	See clause 4.12

	
	Additional spurious emissions
	TRP
	N/A
	N/A
	See annex I

	
	Co-location with other base stations
	Co-location
	See clause 4.12
	N/A
	See clause 4.12

	OTA transmitter intermodulation
	Co-location
	See clause 4.12
	N/A
	See clause 4.12

	NOTE 1:
Directional requirement does not imply one compliance direction only. The directional requirement applies to a single direction at a time.

NOTE 2:
For FR2, RF Core requirements are defined on TRP levels. Conformance requirements are verified by EIRP measurements in the reference direction.


Conclusions
In this contribution, we want to share some further considerations on how to define RF requirement for different NTN architectures and observations and proposals are made as following: 

Proposal 1: to support both BS type 1-H and BS type 1-O in Rel-17.

Proposal 2: not to define BS station output limitation with WID update that co-channel coexistence between different NTN BSs are not included in Rel-17 scope.
Proposal 3: not to define the RE power dynamic range requirement.
Proposal 4: only to define QPSK and 16QAM for NTN based and reuse TN BS EVM requirements;
Proposal 5: to define MIMO related TAE requirement as 65ns and FFS for CA related TAE requirements;

Proposal 6: to seek NTN vendors’ feedback on MCL between Tx antenna and Rx antenna of own BS and other surrounding BS.
Proposal 7: propose to define Tx intermodulation requirements for NTN BS; 
Proposal 8: to support the NTN BS type 1-O with following OTA peak directions set and OTA coverage range declaration. 
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