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Topic #1: Remaining issues
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215338
	Thales
	Proposal 1: Given that extreme test conditions for satellites depends on the mission requirements which are specific to launcher, orbit, space craft design, life time, risk mitigation strategy…, they do not have to be defined for the SAN in 3GPP.

	R4-2215411

	CATT
	Proposal 1: One table covering all manufacturer declarations for conducted testing and radiated testing, using unified declaration identifier D.x for conducted testing and radiated testing is acceptable.
Proposal 2: Using NR-SAN-FR1-TM for NTN test model naming.
Proposal 3: Beam direction pair in TN is applicable for NTN
Proposal 4: The conformance test directions declaration including OTA peak directions set maximum steering direction(s), conformance test directions for OTA sensitivity, and OTA REFSENS conformance test directions from TN are applicable for NTN.
Proposal 5: “Requirements shall be met for any transmitter setting.” from TN can be reused for NTN.
Proposal 6: If -96dBm/100kHz can be tested by TRP, we support protection of the BS receiver of own or different BS requirement as TRP requirement.
Proposal 7:  If keeping BS receiver of own or different BS requirement as co-location requirement. The following works are needed.
1)  Add co-location requirement in clause 4.9 in TS 38.108.
2)  In TS 38.108, the total power of any spurious emission from both polarizations of the co-location reference antenna connector output shall not exceed the basic limits in clause 6.6.5.2.2 + X dB, where X = -30 dB.
3) Co-location and CLTA related declaration, MU, and requirement need to be added in TS 38.181.
Proposal 8: OTA measurement setup for TN in annex of TS 38.141-2 can be reused for NTN, and NR BS in measurement setup figure should be replaced by NTN payload RF.
Proposal 9: Non-contiguous spectrum operation related is not needed in TS 38.181.
Proposal 10: Multi-band operation related is not needed in TS 38.181.

	R4-2216495

	Ericsson
	Proposal 1: Define two equipment classes to differentiate between NTN and non-NTN components of SAN
Proposal 2: Consider different enclosures for the two equipment classes:
· Thermally controlled vacuum chamber for SAN NTN equipment
· Environmental enclosure for SAN no  n-NTN equipment
Proposal 3: Define testing under extreme test environment in a similar manner as for the NR BS, at the extreme points for power supply and temperatures supported by the equipment, as declared by manufacturer.



Open issues summary
Sub-topic 1-1
Sub-topic description: This extreme condition’s discussion is an open issue left from last RAN4#104-e meeting.

Issue 1-1-1: Extreme conditions
· Proposals: Consider SAN testing under extreme conditions
· No (Thales)
· They are depending on the mission requirements which are specific to launcher, orbit, space craft design, life time, risk mitigation strategy… 
· Yes (Ericsson)
· Similar to TN BS, at the extreme points for power supply and temperatures supported by the equipment, as declared by manufacturer. 
· Recommended WF
· TBA

Sub-topic 1-2
Sub-topic description: This sub-topic is related to the test setup clarification.

Issue 1-2-1: Test setup – equipment classes
· Proposals: Define two equipment classes to differentiate between SAN components deployed in space and SAN components deployed on the ground
· Yes, as justified in R4-2216495 (Ericsson)
· No, please elaborate why.
· Recommended WF
· TBA

Issue 1-2-2: Test setup – testing enclosures
· Proposals: Consider different enclosures for the two equipment classes (as shown in following figure):
· Thermally controlled vacuum chamber for SAN NTN equipment
· Environmental enclosure for SAN non-NTN equipment
[image: ]
· Yes (Ericsson)
· No, please elaborate why and/or propose other options.
· Recommended WF
· TBA

Issue 1-2-3: Measurement setup
· Proposal: OTA measurement setup for TN in annex of TS 38.141-2 can be reused for NTN, and NR BS in measurement setup figure should be replaced by NTN payload RF
[image: ]
· Yes (CATT)
· No.
· Recommended WF
· TBA


Sub-topic 1-3
Sub-topic description: This sub-topic is related to drafting and naming conventions to be used for TS 38.181.

Issue 1-3-1: Manufacturer declarations convention
· Proposal: One table covering all manufacturer declarations for conducted testing and radiated testing, using unified declaration identifier D.x for conducted testing and radiated testing is acceptable.
· Yes (CATT)
· No, please elaborate why and make any other proposal.
· Recommended WF
· TBA

Issue 1-3-2: Test model naming
· Proposal: Using NR-SAN-FR1-TM for NTN test model naming
· Yes (CATT)
· No, please elaborate why and make any other proposal.
· Recommended WF
Yes.

Sub-topic 1-4
Sub-topic description: This sub-topic is related to beams declaration.

Issue 1-4-1: Beam direction pair
· Proposal: Beam direction pair in TN is applicable for NTN.
· Yes (CATT)
· No, please elaborate why and make any other proposal.
· Recommended WF
· TBA

Issue 1-4-2: Conformance tests direction declarations
· Proposal: The conformance test directions declaration including OTA peak directions set maximum steering direction(s), conformance test directions for OTA sensitivity, and OTA REFSENS conformance test directions from TN are applicable for NTN.
· Yes. (CATT)
· No, please elaborate why and make any other proposal.
· Recommended WF
· TBA


Sub-topic 1-5
Sub-topic description: This sub-topic is to SAN RF requirements.

Issue 1-5-1: Requirements’s applicability 
· Proposal: Similar to TN BS TS, requirements shall be met for any transmitter setting for NTN SAN TS as well.
· Yes (CATT)
· No, please elaborate why and make any other proposal.
· Recommended WF
· Yes.

Issue 1-5-2: Non-contiguous operations 
· Proposal: Non-contiguous spectrum operation related is not needed in TS 38.181.
· Agree (CATT)
· Disagree
· Recommended WF
· Agree, this is not supported in TS 38.108 (see also agreed WF R4-2203124).

Issue 1-5-3: Multi-band operations 
· Proposal: Multi-band operation related is not needed in TS 38.181.
· Agree (CATT)
· Disagree.
· Recommended WF
· Agree, this is not supported in TS 38.108 (see also agreed WF R4-2203124).




Issue 1-5-4: Co-location requirement
· Proposal: If keeping BS receiver of own or different BS requirement as co-location requirement. 
· Yes (CATT), following work then be needed:
· Add co-location requirement in clause 4.9 in TS 38.108.
· In TS 38.108, the total power of any spurious emission from both polarizations of the co-location reference antenna connector output shall not exceed the basic limits in clause 6.6.5.2.2 + X dB, where X = -30 dB.
· Co-location and CLTA related declaration, MU, and requirement need to be added in TS 38.181.
· No.
· Recommended WF
Discuss how to handle the co-location requirements in TS 38.108 and TS 38.181..



Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1 
	Company
	Comments

	CATT
	Issue 1-1-1: Extreme conditions
According to agreement in WF in last meeting, “to only consider “normal test condition” for Rel-17 SAN RF conformance testing, and It’s not precluded to consider “extreme test condition” in future release or Rel-17 conformance maintenance phase.” , so in currently phase, the extreme test condition is not needed in TS 38.181.

	ZTE
	Issue 1-1-1: Extreme conditions
No strong preference on it. The motivation to define the extreme condition could be understood, however we are not sure whether this could be concluded at next RAN4 meeting. RAN-98e should be deadline for this topic.

	Ericsson
	We believe it is wrong to not consider any for of extreme test environment. In our proposal we are considering only measuring output power, and eventually the receiver sensitivity, under the conditions of minimum and maximum temperature and power supply declared by manufacturer. Exactly as for other BS in 3GPP. 
From a test setup there is no significant effort to implement such testing for SAN Type 1-H, especially if we agree that tests have to be also performed in close to vacuum conditions. We insist on extreme conditions testing as this is enabling 3GPP standard to stay relevant for assuming presumption of conformity to regulatory limits for the radio equipment. 
For SAN type 1-O we agree it is more difficult to perform OTA testing in thermally controlled vacuum chamber, but the difficulty comes from considering the vacuum in first place. A compromise must be found in order to be able to declare compliance to the limits, but testing only in normal test environment is definitely not enough.
Our intention is not to define any complex extreme test environment in 3GPP, but only define testing under a limited set of extreme values for two parameters that are usually influencing all performance: temperature and power supply operating ranges declared by the manufacturer. If such declarations are supposed to not be available, and if testing is not supposed to reflect the realistic operating conditions of the equipment, then we ask our colleagues to clarify why do we need a 3GPP conformance test specifications anymore 😊 We can have only the core specifications and conformance has to be demonstrated by a third-party lab that will take the responsibility for compliance, for example. If manufacturers wish to be able to self-declare compliance, a detailed set of test procedures performed in a relevant test environment (as declared to be supported) needs to be specified, and followed by everybody. This is the meaning of a conformance test specifications in 3GPP, at least.

We keep hearing that the space environment is so complex so that we should basically ignore it, ….and test in the room environment. This is not acceptable. We would like to see at least a minimum set of parameters that describe space conditions, and we proposed: very low pressure (close to vacuum), temperature and power supply declared by the manufacturer to be supported. Any orbit conditions in the end will lead to some requirements on operating temperature range and power supply. Vacuum it has to be part of the normal test environment for all SAN components deployed in space. Vibration and even radiation levels can also be considered in relation to the specific orbit, and these are also declared parameters to be supported. However, these are more related to the survival of the equipment in space or during launch and not to compliance to core spec limits.

From a co-existence perspective with TN networks in band 1 we need to be sure that ACLR and OBUE limits are fulfilled for the maximum output power of the SAN while deployed in space, in vacuum. Co-existence with GPS band is even more demanding. Even if vacuum, temperature and power supply are not posing any issue on the output power we might need to be sure that filter is maintaining the attenuation characteristics at the extremes so unwanted emissions are kept under limits.

If the space industry has not developed conformance testing standards it is in fact no problem, this is the right opportunity to work together and make 3GPP TS 38.181 a reference document for conformance testing of all future IMT related equipment in space. Even space industry can use this reference later. Please bring your input about how to define correctly a minimum requirement for test environment, that would be acceptable for proving compliance to 3GPP limits in TS 38.108. 

	Qualcomm
	Issue 1-1-1: Extreme conditions:
No strong opinion but we tend to support to only consider “normal test condition” for Rel-17 SAN RF conformance testing as proposed in RAN4#104-e. Extreme test conditions for SAN should be defined on top of 3GPP specs as they are mission-dependent and might require further input from external space regulators/agencies. 

	Hughes / Echostar
	Issue 1-1-1: Extreme conditions
The extreme environmental conditions for the SAN RF in space are entirely dependent on the mission design and the satellite bus design:
1. Temperature range in vacuum may vary widely with the satellite bus design and the SAN position within the satellite-bus.
2. Vibration and shock conditions may vary widely with the launcher selection and satellite bus design.  
3. TID requirement may vary widely with the satellite-bus and SAN design lifetime in space.
4. Power supply range of variation may vary widely with the satellite-bus design. 
5. Additional extreme environmental conditions may need to be considered as well.
For these reasons it may not be practical to standardise a complete testing environment for the SAN in space, unless it is detailed enough to consider the relevant variations, i.e. sat-bus design variations, vibration and shock range variations, power supply range variations, SAN enclosure design variations, design lifetime, etc., and may be more practical to leave these type of testing between the operator, the SAN vendor and the sat-bus designer.


	THALES
	Given that extreme test conditions for satellites depends on the mission requirements which are specific to launcher, orbit, space craft design, life time, risk mitigation strategy…, they do not have to be defined for the SAN in 3GPP.
Also agree with Hughes.

	GTW 
Oct 12
	Ericsson:  We would like to close vacuum condition for the NTN components over 	the air. The power supply and temperature shall be manufacture declaration 	basis. Without extreme condition, the conformance test is unrealistic condition. 
Thales: All extreme conditions/mission requirements are published by space agency. 	(Regulatory bodies)
Huawei: We can understand the concern from Ericsson. But we can consider the 	extreme condition indirectly way. We need to understand on the deployment 	aspect further. 
ZTE: Seems we have much details need for more discussion, considering the 	timeline we cann’t conclude in Rel-17 performance part. We can add some 	informative note the extreme condition can be referred to other regulatory 	bodies. 
Ericsson: Extreme conditions only considered for output power and REFSENS. 	This is based on declared basis. Not to have unified test environments. 
Hughes: There are several parameters included in extreme conditions for Satellite 	bus. It maybe impractical to standardize such parameters and extreme 	conditions. 
Thales: We agree with Hughes. The situation for orbit is complicated and the NTN 	is transparent payload, it’s not proper to specify this. 
Agreement: Further consider the extreme condition in Rel-17 RF conformance maintenance phase. 
CR can be considered to capture some informative information  to TR 38.863.


 
Sub topic 1-2 
	Company
	Comments

	CATT
	Issue 1-2-1: Test setup – equipment classes
No.
From our understanding, referring to TN BS, for BS type 1-O BS system, it consists of BBU and AAU, AAU is RF functionality(or RF component), and BBU is non-RF functionality (or non-RF component). In fact, for OTA testing, the AAU is placed inside OTA testing room connected to BBU placed outside of OTA testing room. And only AAU is placed in thermally controlled chamber for environment testing. But in TS 38.104 and 38;141-1/2, there are not “AAU” term, only “BS” term. Only “BS”  term is used in test procedure and OTA measurement setup. We think that “BS” is generic term, and we think it refers to RF functionality. 
For NTN SAN type 1-O SAN system, we can foucs on NTN payload RF since it is RF functionality. For other Non-NTN infrastructure gNB functions, and Gateway, they can be considered as non-RF functionality. we think we don’t need to foucs on non-RF functionality for RF testing. For SAN OTA testing, the RF functionality (NTN payload RF) can be placed inside OTA testing room. 
Similar to TN BS, we don’t need to define equipment class, generic term “SAN” can be used in in test procedure and OTA measurement setup. for RF testing, generic term “SAN” refers to NTN payload RF. To avoid misunderstanding, “NTN payload RF”  in OTA measurement setup is more reasonable.

Issue 1-2-2: Test setup – testing enclosures
No.
From our understanding, for RF testing, only RF functionality is need to be considered , so only NTN payload RF is needed to be tested. Other non-functionality (Non-NTN infrastructure gNB functions, and Gateway)  tests are not included in the discussion of RF conformance testing.

Issue 1-2-3: Measurement setup
Yes,
The measurement setup for TN system can be reused for NTN and “NTN payload RF” is more reasonable in the figure. 

	ZTE
	Issue 1-2-1: Test setup – equipment classes
This might be not needed, this will further complicated the measurement setup for NTN SAN conformance testing. 
Issue 1-2-2: Test setup – testing enclosures
We have some concerns on the new proposals and reason similar as above.
Issue 1-2-3: Measurement setup
Okay with CATT proposal, this is more generic diagram

	Ericsson
	Issue 1-2-1: Test setup – equipment classes
The BS is in this case a combination of equipment that is placed both on the ground and in space. We might not have used the best names for the proposed equipment classes, but the idea is very simple: all electronic equipment that goes to space shall be considered of a special class/category and tested in thermally controlled vacuum chamber. All electronic equipment that is installed on the ground it is tested, as all other 3GPP related equipment, in normal lab conditions (and in thermally controlled enclosure under extreme conditions).

	Qualcomm
	Issue 1-2-1: Test setup – equipment classes
We support E/// proposal since SAN architecture entails components to be deployed on the ground and components in the space. This might add additional complexity in the testing that should be further discussed. 
Issue 1-2-2: Test setup – testing enclosures
Yes, support E/// proposal
Issue 1-2-3: Measurement setup
Ok with CATT proposal

	GTW 
Oct 12
	Issue 1-2-2: Test setup – testing enclosures
CATT: The NTN conformance test is only for RF payload; we didn’t see the 	necessity of introducing different classes here. 
Thales: We already agreed not to consider extreme condition. Thermal vacuum 	chamber seems related to that discussion. 
ZTE: We specify Rx requirements for SAN which using non-NTN infrastructure 	for T-put collection. We suggest to consider the diagram from CATT as baseline 	and further discuss updated in maintenance phase.
Ericsson: We think thermally vacuum condition is normal condition for NTN RF 	payload. 
ZTE: We may no need to capture this into figures. The connection between 	different components still missing.
Ericsson: We may have two nominal environments for different components. 	Vacuum condition is nominal environment for components into space. 
Hughes: We have complicated environment for the airspace which is quite different 	compared to the BS conformance test in 3GPP specifications. 
Huawei: Seem some details out of 3GPP. 

Issue 1-2-3: Measurement setup
ZTE: We can take this baseline to consider other components.
Huawei: The size of chamber shall be specified, not clear whether existing CATR 	can be applicable or not. 
ZTE: We need to check the applicable test chambers need to be re-evaluated. More 	feedback from TE vendors and Satellite industry required.
CATT: We are fine to further check the aspect as Huawei mentioned. 
Agreement:
· OTA measurement setup for TN in annex of TS 38.141-2 can be considered as baseline for NTN; further discuss below aspects:
· Connections between different components 
· The size of chamber and applicable test methods 


	THALES
	Issue 1-2-1: Test setup – equipment classes
No need to differentiate for the test purposes since NTN extreme conditions is out of 3GPP scope.
Issue 1-2-2: Test setup – testing enclosures
Please see our reply above. Please see decision for Issue 1-1-1, it seems that vacuum chamber is part of extreme testing conditions, and extreme testing conditions are not considered in TS. On the other hand:
CR can be considered to capture some informative information to TR 38.863.
Issue 1-2-3: Measurement setup
Ok with CATT proposal.
The size of the chamber is related to the space segment requirement/size of the satellite. It should not be specified by 3GPP.


 
Sub topic 1-3 
	Company
	Comments

	CATT
	Issue 1-3-1: Manufacturer declarations convention
Yes
Issue 1-3-2: Test model naming
Recommended WF is OK with us.

	ZTE
	Issue 1-3-1: Manufacturer declarations convention
It’s okay for us to have single table for declarations.
Issue 1-3-2: Test model naming
This has been used in our TPs.

	Qualcomm
	Issue 1-3-1: Manufacturer declarations convention
Support CATT’s proposal 
Issue 1-3-2: Test model naming
Yes

	THALES
	Issue 1-3-1: Manufacturer declarations convention
Support CATT’s proposal 
Issue 1-3-2: Test model naming
Yes




Sub topic 1-4 
	Company
	Comments

	CATT
	Issue 1-4-1: Beam direction pair
Yes,
Issue 1-4-2: Conformance tests direction declarations
Yes

	ZTE
	Issue 1-4-1: Beam direction pair
Okay to reuse the beam direction pair for NTN
Issue 1-4-2: Conformance tests direction declarations
Okay to reuse the TN direction declarations.

	Qualcomm
	Issue 1-4-1: Beam direction pair
Yes, definitions of reference beam direction pair from TN can be applied to NTN
Issue 1-4-2: Conformance tests direction declarations
Support WF

	THALES
	Issue 1-4-1: Beam direction pair
Yes
Issue 1-4-2: Conformance tests direction declarations
Yes

	Nokia
	Issue 1-3-1: Manufacturer declarations convention
Ok with CATT proposal. 



Sub topic 1-5 
	Company
	Comments

	CATT
	Issue 1-5-1: Requirements’s applicability 
Recommended WF is OK with us.
Issue 1-5-2: Non-contiguous operations 
Recommended WF is OK with us.
Issue 1-5-3: Multi-band operations 
Recommended WF is OK with us.
Issue 1-5-4: Co-location requirement
In our understanding, the co-location reqirment was already defined in TS 38.108. e.g. the “Protection of the BS receiver of own” in TS 38.108 is defined as a colocation requirement. So some works about Co-location requirement need to be added in TS 38.181 and TS 38.108. We need to clarify and align the co-location related contents. The additional works are listed as below. 
Works for TS 38.181: 
1)  MU in clause 4.1 of TS 38.181
MU for Protection of the BS receiver of own, and note for co-location requirement.
[NOTE 1:	Fulfilling the criteria for CLTA selection and placement in clause 4.10 is deemed sufficient for the test purposes. When these criteria are met, the measurement uncertainty related to the selection of the co-location test antenna and its alignment as specified in the appropriate measurement uncertainty budget in TR 37.941 [13] shall be used for evaluating the test system uncertainty. ]
2)  Declaration in clause 4.6 of TS 38.181
    [CLTA placement for co-location test]
3) co-location requirements in clause 4.10 of TS 38.181
 4.10	co-location requirements (pCR was provided by Nokia in this meeting)
4)  reference points for SAN type 1-O in clause 4.2 of TS 38.181
    [Co-location requirements are specified at the conducted interface of the co-location reference antenna, the co-location reference antenna does not form part of the SAN under test but is a means to provide OTA power levels which are representative of a co-located system, further defined in clause 4.10. Transmitter units and receiver units may be combined into transceiver units. The transmitter/receiver units have the ability to transmit/receive parallel independent modulated symbol streams.]
5) Applicability of requirements in clause 4.8 of TS 38.181
  Remove “NOTE: 	Co-location requirements are not applicable to SAN. ”
6）Measuring noise close to the noise-floor in Annex K (informative) of TS 38.181
As the emission level seen by the measurement receiver (PUEM) for co-location requirements are very low, it is suggested to measure relative noise change instead of absolute noise level. ...

Works for TS 38.108:
1) Applicability of minimum requirements in clause 4.6 of TS 38.108
   Remove “ NOTE: 	Co-location requirements are not applicable to SAN.”
2) co-location requirement in clause 4.9 of TS 38.108
   Add OTA co-location requirement, including OTA co-location antenna, and some contents. We can refer to clause 4.9 of TS 38.104. but the clause title should be updated to “OTA co-location requirement”.
3) total power of any spurious emission for ” Protection of the BS receiver of own”
From our understanding, the 30dB isolation between co-location reference antenna and SAN need to be considered. basic limits in clause 6.6.5.2.2 is conducted limit. If co-loaction rerference antenna is used, the total power of any spurious emission from both polarizations of the co-location reference antenna connector output shall not exceed the basic limits in clause 6.6.5.2.2 + X dB, where X = -30 dB.

	ZTE
	Issue 1-5-2: Non-contiguous operations 
Agree with the proposal, we have the agreement to focus on single carrier in Rel-17 if I remember correctly.
Issue 1-5-3: Multi-band operations
Agree with the proposal, don’t see its necessity to support the multi-band at the current phase.

	Ericsson
	Co-location might be only a optional requirement for SAN, as it is up to the satellite manufacturer to install more than one SAN onboard. However, definition of co-location requirement is necessary for such scenarios.

	Qualcomm
	Issue 1-5-1: Requirements’s applicability 
Ok with the recommended WF. 
Issue 1-5-2: Non-contiguous operations
Ok with the recommended WF. 
Issue 1-5-3: Multi-band operations 
Agree
Issue 1-5-4: Co-location requirement
Since the “Protection of the BS receiver of own or different BS” is a colocation requirement, it should be removed if co-location requirements will be removed. 

	GTW 
Oct 12
	ZTE: We think existing co-location reference antenna from TN can’t reused for 	SAN conformance test cases.  We suggest to remove the co-location 	requirements from receiver side or continue the effort.
Huawei: We share the same concern as ZTE. We have previous agreement co-	location requirements not applicable for SAN. We prefer to remove that co-	location requirements.
CATT: If we remove the co-location requirements, how to test spurious emission 	requirements for protection of SAN receiver. 
Huawei: The co-location requirements introduced for AAS, seems not realistic for 	SAN.
Further discuss whether co-location requirements of SAN receiver can be removed or not 


	THALES
	Agree to remove co-location requirement



CRs/TPs comments collection
NA

Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1-1
	Issue 1-1-1: Extreme conditions
Agreements (GTW Oct 12):
Further consider the extreme condition in Rel-17 RF conformance maintenance phase. 
CR can be considered to capture some informative information  to TR 38.863.
Recommendations for 2nd round: NA

	Sub-topic#1-2
	Issue 1-2-1: Test setup – equipment classes
There are different view on the need to clearly distinguish SAN sub-components for testing. This discussion is somehow related to the issue 1-2-2, and what should be the exact test setup. 
The proposal is to not discuss further this issue in the 2nd round but better focus on issues 1-2-2 and 1-2-3.
Tentative agreements: None
Recommendations for 2nd round: NA

	Sub-topic#1-2
	Issue 1-2-2: Test setup – testing enclosures
From the GTW discussion, it appears that companies don’t share the same view of what should be the exact test setup and conditions for testing the SAN.  The need for conformance specifications was even challenged. 
Further discussion are needed in the 2nd round.
Tentative agreements: None so far.
Recommendations for 2nd round:
Based on the suggested figure, the proposal is to align on which ”test conditions and environment” (called ”TECn” in below figure) the different SAN sub-components should be tested. Each test environment and conditions TECn description could refer to existing test specifitions instead of describing if it’s a thermal vacuum chamber or not. Note that all ”TECn” could be the same. 
As commented in the GTW, it would also be helpful (2nd step) to show how/where to connect all external equipement (power meter, ...)
[image: ]

	Sub-topic#1-2
	Issue 1-2-3: Measurement setup
Agreements (GTW Oct 12):
OTA measurement setup for TN in annex of TS 38.141-2 can be considered as baseline for NTN; further discuss below aspects:
· Connections between different components 
· The size of chamber and applicable test methods 

Recommendations for 2nd round: Further discussed the aspects described above.

	Sub-topic#1-3
	Issue 1-3-1: Manufacturer declarations convention
All companies agreed with the proposal.
Tentative agreements: One table covering all manufacturer declarations for conducted testing and radiated testing, using unified declaration identifier D.x for conducted testing and radiated testing is acceptable.
Recommendations for 2nd round: NA

	Sub-topic#1-3
	Issue 1-3-2: Test model naming
All companies agreed with the proposal.
Tentative agreements: Using NR-SAN-FR1-TM for NTN test model naming
Recommendations for 2nd round: NA

	Sub-topic#1-4
	Issue 1-4-1: Beam direction pair
All companies agreed with the proposal.
Tentative agreements: Beam direction pair in TN is applicable for NTN
Recommendations for 2nd round: NA

	Sub-topic#1-4
	Issue 1-4-2: Conformance tests direction declarations
All companies agreed with the proposal.
Tentative agreements: The conformance test directions declaration including OTA peak directions set maximum steering direction(s), conformance test directions for OTA sensitivity, and OTA REFSENS conformance test directions from TN are applicable for NTN.
Recommendations for 2nd round: NA

	Sub-topic#1-5
	Issue 1-5-1: Requirements’ applicability
All companies agreed with the proposal.
Tentative agreements: requirements shall be met for any transmitter setting for NTN SAN TS, requirements shall be met for any transmitter setting for NTN SAN TS
Recommendations for 2nd round: NA

	Sub-topic#1-5
	Issue 1-5-2: Non-contiguous operations
All companies agreed with the proposal. Also, non-contiguous operations are not supported in TS 38.108 (see agreement WF R4-2203124) 
Tentative agreements: Non-contiguous spectrum operation is not supported in TS 38.181 
Recommendations for 2nd round: NA

	Sub-topic#1-5
	Issue 1-5-3: Multi-band operations
All companies agreed with the proposal. Also, multi-band operations are not supported in TS 38.108 (see agreement WF R4-2203124) 
Tentative agreements: Multi-band operation operation is not supported in TS 38.181 
Recommendations for 2nd round: NA

	Sub-topic#1-5
	Issue 1-5-4: Co-location requirement
Recommendations for 2nd round:
Outcomes of GTW Oct 12: 
Further discuss whether co-location requirements of SAN receiver can be removed or not 




CRs/TPs
NA



Discussion on 2nd round
Issue 1-2-2 (updated): Test setup – testing enclosures
· Proposals: According to your current understanding, describe what would be the test environment and conditions for the different SAN sub-components, e.g. space operating environment, normal temperature on Earth, vibration, … It could be more efficient to just refer to any existing specification describing this test environment. 



· Recommended WF: please describe for each SAN sub-component the associated test environment and conditions under which the SAN tests should be done. Note that TEC2 and TEC3 might be identical.

	
	Test environment / test conditions

	
	TEC1
	TEC2
	TEC3

	Ericsson
	Normal lab environment for all requirements
Thermal vacuum chamber (no humidity also) for test of output power and reference sensitivity under min/max values for temperature and power supply (similar to BS in TS 38.141 extreme conditions testing).
	Normal lab environment
	Normal lab environment for all requirements
Thermally controlled enclosure for test of reference sensitivity under min/max values for temperature and power supply (identical to BS in TS 38.141 extreme conditions testing).

	CATT
	Normal test condition for SAN payload RF. 
	Not needed, leave it to industry
	Not needed, leave it to industry

	THALES
	Not needed, leave it to industry
	Not needed, leave it to industry
	Not needed, leave it to industry

	Hughes
	Following from discussion of issue 1-1-1, we believe that SAN equipment built for space environment will require testing in a set of space environmental conditions to qualify it for space operation.
FFS, or leave it to industry
	
	

	
	
	
	





Issue 1-2-3: Measurement setup
· Proposal: OTA measurement setup for TN in annex of TS 38.141-2 can be considered as baseline for NTN:
[image: ]
· Recommended WF: Further discuss below aspects:
· Connections between different components 
· The size of chamber and applicable test methods 


	Company
	Comments

	Ericsson
	Size of the chamber: 
Appropriate for meeting the requirements of quiet zone and far-field. 

Applicable test methods: all test methods from TS 38.141-2 are applicable, with the mention of extreme test conditions which are different for SAN – NTN payload RF (It should be as close as possible to vacuum, no humidity) applicable for OTA output power and OTA refsens.

	CATT
	It is not clear for us how the listed aspects impact the proposed measurement setup, and more clarifications on the details are needed. We still think the measurement setup in 38.141-2 can be applicable. 

	THALES
	Agree with CATT that the measurement setup in 38.141-2 is still applicable.




Issue 1-5-4: Co-location requirement
· Proposal: SAN receiver protection of own OTA requirement is specified as a co-location requirement (clause 9.7.5.2.3 in TS 38.108):
This requirement is a co-location requirement as defined in clause 4.9, the power levels are specified at the co-location reference antenna output.
Should it be removed?
· Yes 
· No.

	Company
	Comments

	Ericsson
	In principle it should not be removed, as this requirement is ensuring protection of own receiver from own transmitter. If receiver performance is affected the UEs might need to send more power, for example. 
Other co-location requirements as they are defined for BS in terms of spurious emissions, or even OTA tx intermodulation can be probably skipped. Maybe need a more extensive discussion about what is relevant in SAN case. The scenario is different from terrestrial deployment when co-location on the same site brings many challenges. ON a long term, SAN will probably have to deal also with co-location of several transceivers in the same satellite, even sharing same antenna ports, but for rel-17 we agree to skip this.  

	CATT
	As we commented in the first round, we have concern to remove co-location requirement. If it is removed, the spurious emission will be specified as TRP requirement. But since the spurious emissions basic limits for protection of the SAN receiver is -96dBm/100kHz , from our experience in AAS and NR spec, such lower power is hard to be tested by TRP. So we would like to clarify how to consider this. Is it OK to remove the spurious emission basic limits? And it will be also appreciated for the companies supporting removing can elaborate the issues to define the requirements. 

	THALES
	Actually TS 38.108 clearly says: “Co-location requirements are not applicable to SAN. »
Is not a good idea to introduce in TS 38.181 something that is not defined in TS 38.108. 




Summary for 2nd round 


	Sub-topic#1-2
	Issue 1-2-2: Test setup – testing enclosures
Tentative agreements: None
To be further discussed in next meeting based on received feedback in the 2nd round.

	Sub-topic#1-2
	Issue 1-2-3: Measurement setup
Tentative agreements: None
To be further discussed in next meeting based on received feedback in the 2nd round.

	Sub-topic#1-5
	Issue 1-5-4: Co-location requirement
Recommendations for 2nd round:
 Tentative agreements: None
To be further discussed in next meeting based on received feedback in the 2nd round.







Topic #2: pCRs to TS 38.181
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	General, MUs, Declarations, Test models, Test configurations

	R4-2215397
	CATT
	TP for TS 38.181 – Clause 1 Scope, Clause 2  References and Clause 3 Definition of terms, symbols and abbreviations

	R4-2215398
	CATT
	TP for TS 38.181 – Clause 4.1 Measurement uncertainties and test requirements

	R4-2215399
	CATT
	TP for TS 38.181 – Clause 4.6 Manufacturer declarations

	R4-2215400
	CATT
	TP for TS 38.181 – Clause 4.7 Test configurations and Clause 4.8 Applicability of requirements

	R4-2215401
	CATT
	TP for TS 38.181 – Clause 4.9 RF channels and test models

	R4-2216195
	Nokia, Nokia Shanghai Bell
	TP to TS 38.181 – Clauses 4.10 and 4.11

	R4-2216489
	Ericsson
	TS 38.181: TP on clause 5

	R4-2216847
	Huawei, HiSilicon
	TP to TS 38.181: General test conditions and declarations (4.2 - 4.5)

	Conductive conformance testing

	Tx requirements

	R4-2215339
	THALES, CATT
	TP for TS 38.181 - Clause 6.5.3 EVM

	R4-2215340
	THALES
	TP for TS 38.181 - Clause 6.6.4 OBUE

	R4-2215341
	THALES
	TP for TS 38.181 - Clause 6.6.5 Spurious Emissions

	R4-2215349
	THALES
	TP for TS 38.181 - Occupied BandWidth Clauses 6.6.1 and 6.6.2

	R4-2215402
	CATT, THALES
	TP for TS 38.181 – Clause 6.1 General and Clause 6.2 Satellite Access Node output power

	R4-2216561
	ZTE Corporation
	TP for TS 38.181: Section 6.3 Output power dynamics

	R4-2216848
	Huawei, HiSilicon
	TP to TS 38.181: occupied bandwidth (6.6.1, 6.6.2)

	R4-2216849
	Huawei, HiSilicon
	TP to TS 38.181: OBUE (6.6.4)

	Rx requirements

	R4-2215403
	CATT
	TP for TS 38.181 – Clause 7.1 General  and Clause 7.2 Reference sensitivity level

	R4-2216196
	Nokia, Nokia Shanghai Bell
	TP to TS 38.181 – Clause 7.4 In-band selectivity and blocking

	R4-2216562
	ZTE Corporation
	TP for TS 38.181: Section 7.3 Dynamic range

	R4-2216563
	ZTE Corporation
	TP for TS 38.181: Section 7.6~7.8

	R4-2216850
	Huawei, HiSilicon
	TP to TS 38.181: Out-of-band blocking (7.5)

	Radiative conformance testing

	Tx requirements

	R4-2215404
	CATT
	TP for TS 38.181 – Clause 9.1 General

	R4-2216564
	ZTE Corporation
	TP for TS 38.181: Section 9.4 OTA output power dynamics

	R4-2216851
	Huawei, HiSilicon
	TP to TS 38.181: OTA occupied bandwidth (9.7.1, 9.7.2)

	R4-2216852
	Huawei, HiSilicon
	TP to TS 38.181: OTA ACLR (9.7.3)

	R4-2216853
	Huawei, HiSilicon
	TP to TS 38.181: OTA OBUE (9.7.4)

	Rx requirements

	R4-2215405
	CATT
	TP for TS 38.181 – Clause 10.1 General and Clause 10.2 OTA sensitivity

	R4-2216197
	Nokia, Nokia Shanghai Bell
	TP to TS 38.181 – Clause 10.5 In-band selectivity and blocking

	R4-2216490
	Ericsson
	TS 38.181: TP on clause 10.3 OTA refsens

	R4-2216565
	ZTE Corporation
	TP for TS 38.181: Section 10.4 OTA dynamic range

	R4-2216566
	ZTE Corporation
	TP for TS 38.181: Section 10.7~10.9

	R4-2216854
	Huawei, HiSilicon
	TP to TS 38.181: OTA out-of-band blocking (10.6)

	Annexes

	R4-2215350
	Thales
	TP for TS 38.181 - Annex D

	R4-2215406
	CATT
	TP for TS 38.181 – A.1 FRCs for RF Rx requriement(QPSK, R=1/3) and A.2 FRCs for dynamic range (16QAM, R=2/3)

	R4-2215407
	CATT
	TP for TS 38.181 – Annex F Calibration

	R4-2215408
	CATT
	TP for TS 38.181 – Annex H In-channel Tx test

	R4-2215409
	CATT
	TP for TS 38.181 – Annex I Transmitter spatial emissions declaration

	R4-2215410
	CATT
	TP for TS 38.181 – Annex K Measuring noise close to the noise-floor

	R4-2216491
	Ericsson
	TS 38.181: TP on Annex B

	R4-2216492
	Ericsson
	TS 38.181: TP on Annex C

	R4-2216493
	Ericsson
	TS 38.181: TP on Annex E

	R4-2216494
	Ericsson
	TS 38.181: TP on Annex J



Open issues summary
NA
Companies views’ collection for 1st round 
Open issues 

CRs/TPs comments collection
General


	CR/TP number
	Comments collection

	R4-2215397
	TP for TS 38.181 – Clause 1 Scope, Clause 2  References and Clause 3 Definition of terms, symbols and abbreviations

	
	Company B

	
	

	R4-2215398
	TP for TS 38.181 – Clause 4.1 Measurement uncertainties and test requirements

	
	Ericsson: need to see if MU under extreme conditions willl be considered. In 4.1.2: there is no CBW > 20 MHz, larger CBW shall be removed, they are not in the SAN RF requirements (e.g. REFSENS)

	
	CATT: need a revision to update the occupied bandwidth in table 4.1.2.2-1
Huawei: As we have to reevaluate the size of chamber and develop new test method. I think we need to evaluate whether current constriction field method and far field method are still applicable to satellite payload with so large size. Simply reusing NR BS OTA MU is not a reasonable way forward from technical perspective and cause some test issues. We have to develop a new method to address this issue that satellite payload has larger size than BS.

	R4-2215399
	TP for TS 38.181 – Clause 4.6 Manufacturer declarations

	
	Company B

	
	

	R4-2215400
	TP for TS 38.181 – Clause 4.7 Test configurations and Clause 4.8 Applicability of requirements

	
	Company B

	
	

	R4-2215401
	TP for TS 38.181 – Clause 4.9 RF channels and test models

	
	Company B

	
	

	R4-2216195
	TP to TS 38.181 – Clauses 4.10 and 4.11

	
	Company B

	
	CATT: in table 4.10.1-1, only “OTA spurious emission: Protection of the SAN receiver of own or different SAN” is co-location requirement, other requirement can be removed. 
The sentence “The OTA transmit ON/OFF power requirement and OTA transmitter intermodulation requirement are mandatory requirements where the test requirement is derived using the co-location reference antenna, which represents the worst-case scenario.” should be removed. 
Nokia to CATT: we will include comments in revision.
Ericsson: as of now co-location is not decided
Huawei: As we haven’t specify the OTA co-location reference antenna in core requirement, we need to reopen this discussion based on GTW agreements.

	R4-2216489
	TS 38.181: TP on clause 5

	
	Company B

	
	

	R4-2216847
	TP to TS 38.181: General test conditions and declarations (4.2 - 4.5)

	
	Ericsson: not agree to not have power supply options. SAN might experience power supply from solar panels or batteries, and a similar clause as in 38.141 will not hurt. Not to say that power supply is not a constant value, but a range declared by manufacturer and included in extreme conditions testing.
Co-location is not yet decided

	
	CATT: The text in Figure 4.5.3-1 and 4.5.3-2, Figure 4.5.4-1, and 4.5.4-2 should be updated: ”NR BS” should be updated to ”NTN payload RF”. 



Conductive conformance testing
Moderator’s comment: According to the work split, clauses 6.6 should be drafted by Huawei. To avoid wasting time, R4-2215340 and R4-2215349 are not proposed for comments and will be noted.
THALES: Please note that R4-2215340 and R4-2215349 have been initially proposed at RAN4#104-e meeting in August (previous meeting) before work split. Instead of being noted, these contributions can be merged with the ones from Huawei (if contribution from Huawei at this meeting on these topics).THALES: It is important to consider R4-2215340 and R4-2215349 for discussion because of the ΔfOBUE value (please also see contribution R4-2215337 with the explanations).


	CR/TP number
	Comments collection

	Tx requirements

	R4-2215339
	TP for TS 38.181 - Clause 6.5.3 EVM

	
	Company A

	
	

	R4-2215341
	TP for TS 38.181 - Clause 6.6.5 Spurious Emissions

	
	Company A

	
	CATT: we provide our comments at: R4-2215341_pCR_Spurious_CATT. 
THALES: Thank you. Comments are acceptable, we will modify accordingly.
Ericsson: for SAN 1-H there is no relaxation (10LogN)!!! 6.6.5.5.2 should be removed most likely. Multi-band is not supported. Dfobue is under discussion in the SAN maintenance.
Huawei: Delta fOBUE part should wait for the core part conclusion. Especially, the following parts are not correct, which can’t be included into spec.
RF channels to be tested for single carrier:
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]-	B when testing the spurious emissions below FDL_low - ΔfOBUE,
-	T when testing the spurious emissions above FDL_high + ΔfOBUE; see clause 4.9.1.
THALES to Ericsson and Huawei: Did you check the updated version?

	R4-2215402
	TP for TS 38.181 – Clause 6.1 General and Clause 6.2 Satellite Access Node output power

	
	Company A

	
	

	R4-2216561
	TP for TS 38.181: Section 6.3 Output power dynamics

	
	Company A

	
	CATT: 1) in 6.3.3.4.2, the declaration identifier D.21 need further check and aligned with R4-2215399. 
2) in 6.3.3.4.2, Same comments as 9.4.3.4.2 in R4-2216564 that ”without power back off” is not needed and the case of 64QAM with power back off should be added. 

	R4-2216848
	TP to TS 38.181: occupied bandwidth (6.6.1, 6.6.2)

	
	THALES: It is important to consider R4-2215349 for discussion because of the ΔfOBUE value (please also see contribution R4-2215337 with the explanations).
Huawei can also consider to merge THALES R4-2215349 with Huawei R4-2216848.
Ericsson: The format of subclauses 6.6.2.1 and following is not according to ETSI format. Why tx spurious is FFS?

	
	

	R4-2216849
	TP to TS 38.181: OBUE (6.6.4)

	
	THALES: It is important to consider R4-2215340 for discussion because of the ΔfOBUE value (please also see contribution R4-2215337 with the explanations).
Huawei can also consider to merge THALES R4-2215340 with Huawei R4-2216849.
Ericsson: The format of subclauses 6.6.4.1 and following is not according to ETSI format

	
	CATT: The applicability of OBUE (i.e. whether and how to apply the requirements to each TAB connector TX min cell group or each TAB connector in the TAB connector TX min cell group) is missing. And it is noted that this applicability is also missed in TS 38.108. 

For example in TS 38.141-1 there is the following description: 
[bookmark: _Toc21099983]6.6.4.5.8	BS type 1-H
The operating band unwanted emissions requirements for BS type 1-H are that for each TAB connector TX min cell group and each applicable basic limit in subclauses 6.6.4.5.2 – 6.6.4.5.6, the power summation emissions at the TAB connectors of the TAB connector TX min cell group shall not exceed a BS limit specified as the basic limit + X, where X = 10log10(NTXU,countedpercell).
NOTE:	Conformance to the BS type 1-H spurious emission requirement can be demonstrated by meeting at least one of the following criteria as determined by the manufacturer:
	1)	The sum of the emissions power measured on each TAB connector in the TAB connector TX min cell group shall be less than or equal to the limit as defined in this subclause for the respective frequency span.
	Or
	2)	The unwanted emissions power at each TAB connector shall be less than or equal to the BS type 1-H limit as defined in this subclause for the respective frequency span, scaled by -10log10(n), where n is the number of TAB connectors in the TAB connector TX min cell group.

	Rx requirements

	R4-2215403
	TP for TS 38.181 – Clause 7.1 General  and Clause 7.2 Reference sensitivity level

	
	Ericsson: need to decide if we consider or not extreme conditions

	
	

	R4-2216196
	TP to TS 38.181 – Clause 7.4 In-band selectivity and blocking

	
	Company A

	
	CATT: the contents related to multi-band and CA should be removed. (Prated,c,AC) should be removed since SAN type 1-C is not applicable. 

	R4-2216562
	TP for TS 38.181: Section 7.3 Dynamic range

	
	Company A

	
	CATT: there is a typo in the definition section: 
[bookmark: _Hlk508114964]”The dynamic range is specified as a measure of the capability of the receiver to receive a wanted signal in the presence of an interfering signal at the antenna connector for TAB connector for SAN type 1-H inside the received SAN channel bandwidth. In this condition, a throughput requirement shall be met for a specified reference measurement channel. The interfering signal for the dynamic range requirement is an AWGN signal.”

	R4-2216563
	TP for TS 38.181: Section 7.6~7.8

	
	Company A

	
	

	R4-2216850
	TP to TS 38.181: Out-of-band blocking (7.5)

	
	Ericsson: The format of subclauses 7.5.4.1 and following is not according to ETSI format

	
	CATT: for the procedure in 7.5.4.2, procedure” 5) Measure the throughput according to annex A.1.” should be added. 



Radiative conformance testing
Moderator’s comment: No TP has been provided for clauses 9.2, 9.3, 9.5 and 9.6. 


	CR/TP number
	Comments collection

	Tx requirements

	R4-2215404
	TP for TS 38.181 – Clause 9.1 General

	
	Company A

	
	

	R4-2216564
	TP for TS 38.181: Section 9.4 OTA output power dynamics

	
	Company A

	
	CATT please see our comments at R4-2216564_CATT.

	R4-2216851
	TP to TS 38.181: OTA occupied bandwidth (9.7.1, 9.7.2)

	
	Ericsson: The format of subclauses 9.7.2.1 and following is not according to ETSI format. Dfobue is not correct (mistake in SAN RF, should be 2*BW) and under discussion in SAN maintenance.

	
	CATT: 1) D.x need to be updated and aligned with 
[bookmark: OLE_LINK20][bookmark: OLE_LINK21]2) in 9.7.2.4.2, there is a typo table number 6.7.2.4.2-1


	R4-2216852
	TP to TS 38.181: OTA ACLR (9.7.3)

	
	Company A

	
	[bookmark: OLE_LINK23][bookmark: OLE_LINK22]CATT: please see our comments at R4-2216852_CATT. 
Ericsson: The format of subclauses 9.7.3.1 and following is not according to ETSI format

	R4-2216853
	TP to TS 38.181: OTA OBUE (9.7.4)

	
	Ericsson: The format of subclauses 9.7.4.1 and following is not according to ETSI format 

	
	CATT: please see our comments at: R4-2216853_CATT.

	Tx requirements

	R4-2215405
	TP for TS 38.181 – Clause 10.1 General and Clause 10.2 OTA sensitivity

	
	Company A

	
	

	R4-2216197
	TP to TS 38.181 – Clause 10.5 In-band selectivity and blocking

	
	Company A

	
	CATT: 1) the contents related to multi-band and CA should be removed. 
2) D.x need to be updated and aligned with 

	R4-2216490
	TS 38.181: TP on clause 10.3 OTA refsens

	
	Company A

	
	CATT: BS need to be updated to SAN; 2) D.x need to be updated and aligned with ; 3) contents related to multi-band should be removed. 

	R4-2216565
	TP for TS 38.181: Section 10.4 OTA dynamic range

	
	Company A

	
	

	R4-2216566
	TP for TS 38.181: Section 10.7~10.9

	
	Company A

	
	

	R4-2216854
	TP to TS 38.181: OTA out-of-band blocking (10.6)

	
	Company A

	
	CATT: the sentence “The interferer shall be polarization matched in-band and the polarization maintained for out-of-band frequencies.” is not needed since it is already stated in 10.6.4.2. 
And we also think the sentence ”The wanted signal applies to each supported polarization, under the assumption of polarization match.” which is already specified in core requirements is not necessary. 
Ericsson: The format of subclauses 10.6.4.1 and following is not according to ETSI format



Annexes

	CR/TP number
	Comments collection

	R4-2215350
	TP for TS 38.181 - Annex D

	
	Company A

	
	CATT: Measurement system set-up for  SAN type 1-O is missing. 
THALES: We provided only for 1-H, as indicated in the text. We can add 1-O at the next meeting.

	R4-2215406
	TP for TS 38.181 – A.1 FRCs for RF Rx requriement(QPSK, R=1/3) and A.2 FRCs for dynamic range (16QAM, R=2/3)

	
	Company A

	
	

	R4-2215407
	TP for TS 38.181 – Annex F Calibration

	
	Ericsson: is it sure that all the calibrations procedures are in TR 37.941? I guess it might be different especially if we actually re-consider what is “normal space test environment” and vacuum as part of it

	
	

	R4-2215408
	TP for TS 38.181 – Annex H In-channel Tx test

	
	Company A

	
	

	R4-2215409
	TP for TS 38.181 – Annex I Transmitter spatial emissions declaration

	
	Company A

	
	

	R4-2215410
	TP for TS 38.181 – Annex K Measuring noise close to the noise-floor

	
	Company A

	
	

	R4-2216491
	TS 38.181: TP on Annex B

	
	Company A

	
	CATT: “SAN may be containing both equipment deployed in space (SAN NTN equipment) and on the ground (SAN non-NTN equipment).” is not needed. As commented in issue 1-2-1 and 1-2-2, we think there is no need to differentiate the NTN equipment in space and non-NTN equipment on the ground in table B.1. 
For extreme test, see comments in issue 1-1-1. 
Huawei: Based on the GTW discussion, it seems that we have no agreement on this. Maybe we can come back to this TP after we have a conclusion on test condition.

	R4-2216492
	TS 38.181: TP on Annex C

	
	Company A

	
	CATT: 1) Need to add conducted TT for transmitter and recevier
2) there is a typo in Table C.2-1 title, it should be for transmitter
3) For OTA  receiver, need to remove the following:
7.5.2 In-band blocking (General)
7.5.2 In-band blocking (Narrowband)
7.6 OTA out-of-band blocking(Co-location)
7.7 OTA receiver spurious emissions
7.8 OTA receiver intermodulation
Huawei: table C.2-1 should be for transmitter. As we have to develop new test method for larger size chamber, BS OTA MU can’t be reused for SAN. Similarly, BS OTA TT can’t be reused for SAN directly. We need to reevaluate them.

	R4-2216493
	TS 38.181: TP on Annex E

	
	Company A

	
	CATT: please see our comments at: R4-2216493 TS 38.181 TP on Annex E interf sig_CATT
Huawei: we don’t have Rx intermodulation requirements. This part can be removed.

	R4-2216494
	TS 38.181: TP on Annex J

	
	Company A

	
	CATT: the clause number should be J.x. and BS should be updated to SAN. 
Huawei: As we have to develop new test method for larger size chamber, BS test method can’t be reused for SAN directly. I suppose this TP can be noted in this meeting.




Summary for 1st round 
Open issues 
NA

CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	General

	R4-2215397
	No comment, to be approved

	R4-2215398
	To be revised to consider Huawei, Ericsson (channel BW) and CATT’s comment above on occupied BW

	R4-2215399
	No comment, to be approved

	R4-2215400
	No comment, to be approved

	R4-2215401
	No comment, to be approved

	R4-2216195
	To be revised to consider CATT, Ericsson and Huawei’s comments above

	R4-2216489
	No comment, to be approved

	R4-2216847
	To be revised to consider Ericsson and CATT’s comments above

	Conductive Tx

	R4-2215339
	No comment, to be approved

	R4-2215341
	To be revised to consider CATT’s comments in reviewed pCR file R4-2215341_pCR_Spurious_CATT, plus Ericsson and Huawei’s ones.

	R4-2215402
	No comment, to be approved

	R4-2216561
	To be revised to consider Ericsson and CATT’s comments above on declarations

	R4-2216848
	To be revised, pending on agreement in SAN maintenance on ΔfOBUE

	R4-2216849
	To be further discussed, the comment above made by CATT might not be applicable (it was agreed that the X factor is not applicable for SAN, please check TS 38.108).
To be revised, pending on agreement in SAN maintenance on ΔfOBUE

	Conductive Rx

	R4-2215403
	Based on GTW agreement, Ericsson’s comment should not be considered, to be approved

	R4-2216196
	To be revised to consider CATT’s comments above on multi-band and type 1-C.

	R4-2216562
	To be revised to consider CATT’s comments above regarding a type.

	R4-2216563
	No comment, to be approved

	R4-2216850
	To be revised to consider CATT’s comments above on missing step.

	Radiative Tx

	R4-2215404
	No comment, to be approved

	R4-2216564
	To be revised to consider CATT’s comments in reviewed pCR file R4-2216564_CATT.

	R4-2216851
	To be revised to consider CATT’s comments above on declaration, pending also on agreement in SAN maintenance on ΔfOBUE

	R4-2216852
	To be revised to consider CATT’s comments in reviewed pCR file R4-2216852_CATT and Ericsson’s one.

	R4-2216853
	To be revised to consider CATT’s comments in reviewed pCR file R4-2216853_CATT. and Ericsson’s one.

	Radiative Rx

	R4-2215405
	No comment, to be approved

	R4-2216197
	To be revised to consider CATT’s comments above on multi-band and declaration.

	R4-2216490
	To be revised to consider CATT’s comments above on multi-band, declaration and “BS” to be replaced with “SAN”.

	R4-2216565
	No comment, to be approved

	R4-2216566
	No comment, to be approved

	R4-2216854
	To be revised to consider CATT’s comments above on polarization.

	Annexes

	R4-2215350
	To be revised to consider CATT’s comments above and add type 1-O

	R4-2215406
	No comment, to be approved

	R4-2215407
	To be revised to consider Ericsson’s comments

	R4-2215408
	No comment, to be approved

	R4-2215409
	No comment, to be approved

	R4-2215410
	No comment, to be approved

	R4-2216491
	To be revised to consider CATT’s comments above on NTN equipment and extreme tests.

	R4-2216492
	To be revised to consider CATT’s comments above 

	R4-2216493
	To be revised to consider CATT’s comments in reviewed pCR file R4-2216493 TS 38.181 TP on Annex E interf sig_CATT

	R4-2216494
	To be revised to consider CATT’s comments above on close number and replace “BS” with “SAN”






Discussion on 2nd round (if applicable)


	CR/TP number
	Comments collection

	Tx requirements

	Revised
R4-2215341
	TP for TS 38.181 - Clause 6.6.5 Spurious Emissions

	
	

	
	

	Revised
R4-2216561
	TP for TS 38.181: Section 6.3 Output power dynamics

	
	

	
	

	Revised
R4-2216848
	TP to TS 38.181: occupied bandwidth (6.6.1, 6.6.2)

	
	

	
	

	Revised
R4-2216849
	TP to TS 38.181: OBUE (6.6.4)

	
	

	
	

	Rx requirements

	Revised
R4-2216196
	TP to TS 38.181 – Clause 7.4 In-band selectivity and blocking

	
	

	
	

	Revised
R4-2216562
	TP for TS 38.181: Section 7.3 Dynamic range

	
	

	
	

	Revised
R4-2216850
	TP to TS 38.181: Out-of-band blocking (7.5)

	
	

	
	



Radiative conformance testing
	CR/TP number
	Comments collection

	Tx requirements

	Revised
R4-2216564
	TP for TS 38.181: Section 9.4 OTA output power dynamics

	
	

	
	

	Revised
R4-2216851
	TP to TS 38.181: OTA occupied bandwidth (9.7.1, 9.7.2)

	
	

	
	

	Revised
R4-2216852
	TP to TS 38.181: OTA ACLR (9.7.3)

	
	

	
	

	Revised
R4-2216853
	TP to TS 38.181: OTA OBUE (9.7.4)

	
	

	
	

	Rx requirements

	Revised
R4-2216197
	TP to TS 38.181 – Clause 10.5 In-band selectivity and blocking

	
	

	
	

	Revised
R4-2216490
	TS 38.181: TP on clause 10.3 OTA refsens

	
	

	
	

	Revised
R4-2216854
	TP to TS 38.181: OTA out-of-band blocking (10.6)

	
	

	
	



Annexes

	CR/TP number
	Comments collection

	Revised
R4-2215350
	TP for TS 38.181 - Annex D

	
	

	
	

	Revised
R4-2215407
	TP for TS 38.181 – Annex F Calibration

	
	

	
	

	Revised
R4-2216491
	TS 38.181: TP on Annex B

	
	

	
	

	Revised
R4-2216492
	TS 38.181: TP on Annex C

	
	

	
	

	Revised
R4-2216493
	TS 38.181: TP on Annex E

	
	

	
	

	Revised
R4-2216494
	TS 38.181: TP on Annex J

	
	

	
	



Summary for 2nd round 
General
	CR/TP number
	Comments collection

	Revised R4-2215398
	No comment received on the revision in the 2nd round
To be approved

	Revised R4-2215400
	To be approved

	Revised R4-2216195
	No final draft available

	Revised R4-2216847
	No comment received on the revision in the 2nd round
To be approved



Conductive conformance testing

	
CR/TP number
	Comments collection

	Tx requirements

	Revised
R4-2215341
	No comment received on the revision in the 2nd round
To be approved

	Revised
R4-2216561
	No comment received on the revision in the 2nd round
To be approved

	Revised
R4-2216848
	No comment received on the revision in the 2nd round
To be approved

	Revised
R4-2216849
	No comment received on the revision in the 2nd round
To be approved

	Rx requirements

	Revised
R4-2216196
	No final draft available

	Revised
R4-2216562
	No comment received on the revision in the 2nd round
To be approved

	Revised
R4-2216850
	No comment received on the revision in the 2nd round
To be approved



Radiative conformance testing
	CR/TP number
	Comments collection

	Tx requirements

	Revised
R4-2216564
	No comment received on the revision in the 2nd round
To be approved

	Revised
R4-2216851
	No comment received on the revision in the 2nd round
To be approved

	Revised
R4-2216852
	No comment received on the revision in the 2nd round
To be approved

	Revised
R4-2216853
	No comment received on the revision in the 2nd round
To be approved

	Rx requirements

	Revised
R4-2216197
	No final draft available

	Revised
R4-2216490
	No revision for the 2nd round
Withdrawn

	Revised
R4-2216854
	No comment received on the revision in the 2nd round
To be approved



Annexes

	CR/TP number
	Comments collection

	Revised
R4-2215350
	No comment received on the revision in the 2nd round
To be approved

	Revised
R4-2215407
	No comment received on the revision in the 2nd round
To be approved

	Revised
R4-2216491
	No revision for the 2nd round
Withdrawn

	Revised
R4-2216492
	No revision for the 2nd round
Withdrawn

	Revised
R4-2216493
	No revision for the 2nd round
Withdrawn

	Revised
R4-2216494
	No revision for the 2nd round
Withdrawn






Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on NTN Solutions RF conformance
	Ericsson
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation
	Comments

	R4-2215338
	
	Discussion on SAN Test Conditions
	Thales
	To be noted
	

	R4-2215339
	
	TP for TS 38.181 - Clause 6.5.3 EVM
	THALES, CATT
	To be approved
	

	R4-2215340
	
	TP for TS 38.181 - Clause 6.6.4 OBUE
	Thales
	To be noted
	

	R4-2215341
	
	TP for TS 38.181 - Clause 6.6.5 Spurious Emissions
	Thales
	To be revised
	

	R4-2215349
	
	TP for TS 38.181 - Occupied BandWidth Clauses 6.6.1 and 6.6.2
	Thales
	To be noted
	

	R4-2215350
	
	TP for TS 38.181 - Annex D
	Thales
	To be revised
	

	R4-2215397
	
	TP for TS 38.181 – Clause 1 Scope, Clause 2  References and Clause 3 Definition of terms, symbols and abbreviations
	CATT
	To be approved
	

	R4-2215398
	
	TP for TS 38.181 – Clause 4.1 Measurement uncertainties and test requirements
	CATT
	To be revised
	

	R4-2215399
	
	TP for TS 38.181 – Clause 4.6 Manufacturer declarations
	CATT
	To be approved
	

	R4-2215400
	
	TP for TS 38.181 – Clause 4.7 Test configurations and Clause 4.8 Applicability of requirements
	CATT
	To be approved
To be revised
	

	R4-2215401
	
	TP for TS 38.181 – Clause 4.9 RF channels and test models
	CATT
	To be approved
	

	R4-2215402
	
	TP for TS 38.181 – Clause 6.1 General and Clause 6.2 Satellite Access Node output power
	CATT, THALES
	To be approved
	

	R4-2215403
	
	TP for TS 38.181 – Clause 7.1 General  and Clause 7.2 Reference sensitivity level
	CATT
	To be approved
	

	R4-2215404
	
	TP for TS 38.181 – Clause 9.1 General
	CATT
	To be approved
	

	R4-2215405
	
	TP for TS 38.181 – Clause 10.1 General and Clause 10.2 OTA sensitivity
	CATT
	To be approved
	

	R4-2215406
	
	TP for TS 38.181 – A.1 FRCs for RF Rx requriement(QPSK, R=1/3) and A.2 FRCs for dynamic range (16QAM, R=2/3)
	CATT
	To be approved
	

	R4-2215407
	
	TP for TS 38.181 – Annex F Calibration
	CATT
	To be revised
	

	R4-2215408
	
	TP for TS 38.181 – Annex H In-channel Tx test
	CATT
	To be approved
	

	R4-2215409
	
	TP for TS 38.181 – Annex I Transmitter spatial emissions declaration
	CATT
	To be approved
	

	R4-2215410
	
	TP for TS 38.181 – Annex K Measuring noise close to the noise-floor
	CATT
	To be approved
	

	R4-2215411
	
	Discussion on conformance testing for NTN SAN
	CATT
	To be noted
	

	R4-2215802
	
	TS 38.181 v0.2.0 NR Satellite Access Node (SAN) conformance testing
	CATT
	For email approval
	Should include all pCRs approved in this meeting

	R4-2216195
	
	TP to TS 38.181 – Clauses 4.10 and 4.11
	Nokia, Nokia Shanghai Bell
	To be revised
	

	R4-2216196
	
	TP to TS 38.181 – Clause 7.4 In-band selectivity and blocking
	Nokia, Nokia Shanghai Bell
	To be revised
	

	R4-2216197
	
	TP to TS 38.181 – Clause 10.5 In-band selectivity and blocking
	Nokia, Nokia Shanghai Bell
	To be revised
	

	R4-2216489
	
	TS 38.181: TP on clause 5
	Ericsson
	To be approved
	

	R4-2216490
	
	TS 38.181: TP on clause 10.3 OTA refsens
	Ericsson
	To be revised
	

	R4-2216491
	
	TS 38.181: TP on Annex B
	Ericsson
	To be revised
	

	R4-2216492
	
	TS 38.181: TP on Annex C
	Ericsson
	To be revised
	

	R4-2216493
	
	TS 38.181: TP on Annex E
	Ericsson
	To be revised
	

	R4-2216494
	
	TS 38.181: TP on Annex J
	Ericsson
	To be revised
	

	R4-2216495
	
	Discussion on relevant test environment for SAN
	Ericsson
	To be noted
	

	R4-2216561
	
	TP for TS 38.181: Section 6.3 Output power dynamics
	ZTE Corporation
	To be revised
	

	R4-2216562
	
	TP for TS 38.181: Section 7.3 Dynamic range
	ZTE Corporation
	To be revised
	

	R4-2216563
	
	TP for TS 38.181: Section 7.6~7.8
	ZTE Corporation
	To be approved
	

	R4-2216564
	
	TP for TS 38.181: Section 9.4 OTA output power dynamics
	ZTE Corporation
	To be revised
	

	R4-2216565
	
	TP for TS 38.181: Section 10.4 OTA dynamic range
	ZTE Corporation
	To be approved
	

	R4-2216566
	
	TP for TS 38.181: Section 10.7~10.9
	ZTE Corporation
	To be approved
	

	R4-2216847
	
	TP to TS 38.181: General test conditions and declarations (4.2 - 4.5)
	Huawei, HiSilicon
	To be revised
	

	R4-2216848
	
	TP to TS 38.181: occupied bandwidth (6.6.1, 6.6.2)
	Huawei, HiSilicon
	To be revised
	pending on agreement in SAN maintenance on ΔfOBUE

	R4-2216849
	
	TP to TS 38.181: OBUE (6.6.4)
	Huawei, HiSilicon
	To be revised
	pending on agreement in SAN maintenance on ΔfOBUE

	R4-2216850
	
	TP to TS 38.181: Out-of-band blocking (7.5)
	Huawei, HiSilicon
	To be revised
	

	R4-2216851
	
	TP to TS 38.181: OTA occupied bandwidth (9.7.1, 9.7.2)
	Huawei, HiSilicon
	To be revised
	pending on agreement in SAN maintenance on ΔfOBUE

	R4-2216852
	
	TP to TS 38.181: OTA ACLR (9.7.3)
	Huawei, HiSilicon
	To be revised
	

	R4-2216853
	
	TP to TS 38.181: OTA OBUE (9.7.4)
	Huawei, HiSilicon
	To be revised
	

	R4-2216854
	
	TP to TS 38.181: OTA out-of-band blocking (10.6)
	Huawei, HiSilicon
	To be revised
	






2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2215341
	R4-2217321
	TP for TS 38.181 - Clause 6.6.5 Spurious Emissions
	Thales
	To be approved
	

	R4-2215350
	R4-2217322
	TP for TS 38.181 - Annex D
	Thales
	To be approved
	

	R4-2215398
	R4-2217323
	TP for TS 38.181 – Clause 4.1 Measurement uncertainties and test requirements
	CATT
	To be approved
	

	R4-2215400
	R4-2217503
	TP for TS 38.181 – Clause 4.7 Test configurations and Clause 4.8 Applicability of requirements
	CATT
	To be approved
	

	R4-2215407
	R4-2217324
	TP for TS 38.181 – Annex F Calibration
	CATT
	To be approved
	

	R4-2215802
	
	TS 38.181 v0.2.0 NR Satellite Access Node (SAN) conformance testing
	CATT
	For email approval
	Should include all pCRs approved in this meeting

	R4-2216195
	R4-2217325
	TP to TS 38.181 – Clauses 4.10 and 4.11
	Nokia, Nokia Shanghai Bell
	To be approved
	

	R4-2216196
	R4-2217326
	TP to TS 38.181 – Clause 7.4 In-band selectivity and blocking
	Nokia, Nokia Shanghai Bell
	To be approved
	

	R4-2216197
	R4-2217327
	TP to TS 38.181 – Clause 10.5 In-band selectivity and blocking
	Nokia, Nokia Shanghai Bell
	To be approved
	

	R4-2216490
	R4-2217332
	TS 38.181: TP on clause 10.3 OTA refsens
	Ericsson
	Withdrawn
	No revision has been shared early enough

	R4-2216491
	R4-2217328
	TS 38.181: TP on Annex B
	Ericsson
	Withdrawn
	No revision has been shared early enough

	R4-2216492
	R4-2217329
	TS 38.181: TP on Annex C
	Ericsson
	Withdrawn
	No revision has been shared early enough

	R4-2216493
	R4-2217330
	TS 38.181: TP on Annex E
	Ericsson
	Withdrawn
	No revision has been shared early enough

	R4-2216494
	R4-2217331
	TS 38.181: TP on Annex J
	Ericsson
	Withdrawn
	No revision has been shared early enough

	R4-2216561
	R4-2217333
	TP for TS 38.181: Section 6.3 Output power dynamics
	ZTE Corporation
	To be approved
	

	R4-2216562
	R4-2217334
	TP for TS 38.181: Section 7.3 Dynamic range
	ZTE Corporation
	To be approved
	

	R4-2216564
	R4-2217335
	TP for TS 38.181: Section 9.4 OTA output power dynamics
	ZTE Corporation
	To be approved
	

	R4-2216847
	R4-2217336
	TP to TS 38.181: General test conditions and declarations (4.2 - 4.5)
	Huawei, HiSilicon
	To be approved
	

	R4-2216848
	R4-2217337
	TP to TS 38.181: occupied bandwidth (6.6.1, 6.6.2)
	Huawei, HiSilicon
	To be approved
	

	R4-2216849
	R4-2217338
	TP to TS 38.181: OBUE (6.6.4)
	Huawei, HiSilicon
	To be approved
	

	R4-2216850
	R4-2217339
	TP to TS 38.181: Out-of-band blocking (7.5)
	Huawei, HiSilicon
	To be approved
	

	R4-2216851
	R4-2217340
	TP to TS 38.181: OTA occupied bandwidth (9.7.1, 9.7.2)
	Huawei, HiSilicon
	To be approved
	

	R4-2216852
	R4-2217341
	TP to TS 38.181: OTA ACLR (9.7.3)
	Huawei, HiSilicon
	To be approved
	

	R4-2216853
	R4-2217342
	TP to TS 38.181: OTA OBUE (9.7.4)
	Huawei, HiSilicon
	To be approved
	

	R4-2216854
	R4-2217343
	TP to TS 38.181: OTA out-of-band blocking (10.6)
	Huawei, HiSilicon
	To be approved
	

	R4-2217320
	
	WF on NTN Solutions RF conformance
	Ericsson
	To be approved
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