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The e-mail discussion covers NTN UE RF requirement, TP to TS 38.101-5 and TP to TR 38.863 on NTN UE RF part.
All contributions submitted are divided into the following Topics:
1. [bookmark: _Hlk54855244]NTN UE Tx requirement 
2. NTN UE Rx requirement
3. TP to TS 38.101-5
4. TP to TR 38.863

Topic #1: 	UE Tx requirement
Companies’ contributions summary
(Cat A CRs are not listed)
	T-doc number
	Company
	Proposals / Observations

	R4-2212158
	MediaTek (Chengdu) Inc.
	NR NTN UE frequency error requirement testing
Proposal 1: Clarify the intended modelling of doppler shift in the requirements description of inform RAN5.
Proposal 2: For NGSO, recommend to RAN5 that the frequency error be measured under varying doppler shift for the non-zero doppler shift case. For zero doppler shift case, a GSO satellite is proposed be modelled.
Proposal 3: GSO-only NTN-supporting UEs should not be required to pass the non-zero doppler test, and maybe NGSO-only NTN supporting UEs could not be required to pass the zero doppler test.
Proposal 4: Re-use the existing AT command: “Update UE Location Information”, defined in TS 38.509 to provide the UE with location coordinates for usage with precompensation in the Frequency Error test case.

	R4-2214046
	Qualcomm Incorporated
	Doppler pre-compensation in RF requirements
Proposal 1: Doppler is set to zero for other than frequency error UE RF requirements
Observation: Doppler is real NTN system is not necessary constant
Proposal 2: Frequency error with non-zero doppler is required to be within +/- 0.1 ppm in constant doppler conditions. 



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 frequency error for NTN UE conformance testing
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-1:  Frequency error assumption for UE RF requirements other than frequency error testing
· Proposals
· Option 1: Doppler is set to zero for other than frequency error UE RF requirements [Qualcomm]
· Option 2: others
· Recommended WF

Issue 1-2:   Frequency error assumption for non-zero doppler
· Proposals
· Option 1:  Frequency error with non-zero doppler is required to be within +/- 0.1 ppm in constant doppler conditions. [Qualcomm]
· Option 2: under varying doppler shift for the non-zero doppler shift case [MTK]
· Option 3: other
· Recommended WF

Issue 1-3:    Recommendation to RAN5 on frequency error measurement
· Proposals
· Proposal 1: Clarify the intended modelling of doppler shift in the requirements description of inform RAN5.
· Proposal 2: For NGSO, recommend to RAN5 that the frequency error be measured under varying doppler shift for the non-zero doppler shift case. For zero doppler shift case, a GSO satellite is proposed be modelled.
· Proposal 3: GSO-only NTN-supporting UEs should not be required to pass the non-zero doppler test, and maybe NGSO-only NTN supporting UEs could not be required to pass the zero doppler test.
· Proposal 4: Re-use the existing AT command: “Update UE Location Information”, defined in TS 38.509 to provide the UE with location coordinates for usage with precompensation in the Frequency Error test case.
· Recommended WF

Companies views’ collection for 1st round 
Open issues
Issue 1-1:
	Company
	Comments 

	Company A
	Issue 1-1: Comment


	Company B
	

	Huawei
	OK with option 1.

	ZTE
	Okay with option 1

	Xiaomi
	OK with option 1

	Ericsson
	Option 1 is acceptable


	THALES
	Option 1 seems acceptable.

	MediaTek
	Option 1 would be ideal, but how would it be enabled in practice? It would be good to understand that before we commit to an agreement.

	Nokia
	We are okay with Option 1. 



Issue 1-2:
	Company
	Comments 

	Company A
	Issue 1-2-1: Comment
Issue 1-2-2: Comment
Issue 1-2-3: Comment

	Company B
	

	Huawei
	Option 3, Since EphemerisInfo in SIB19 doesn’t include dUT1 (The difference between UTC and UT1 (The definition can be found at: https://www.britannica.com/science/Universal-Time)) and leap second. The time error between UTC and UT1 can reach 0.9 second. Since the location information of satellite is a function of UT1, the satellite location error can be 30km with 0.9 second time error! That means the frequency error after pre-compensation can be hundreds of Hertz. Thus, we should consider how UE can acquire the UT1 and leap second when testing frequency error and compensating the Doppler shift. Otherwise, the 0.1PPM can’t be reached.


	ZTE
	Open for further discussion and it seems that how to do the UL compensation still needs more discussions;  only under certain condition, then 0.1ppm requirement could be reached, however from our understanding, it might a bit later after the completion of core requirements.

	Xiaomi
	Before we have agreement on this issue, it seems the impact due to introduction Doppler shift pre-compensation compared to TN UE for frequency error needs more time study.

	Ericsson
	Option 1 would be acceptable


	Qualcomm	
	To Huawei, there is no assumption of a clock, the location is a function of DL SFN at UL synchronization reference point. It is not defined based on a UTC time nor UT1 time

	THALES
	The requirement should be in +/- 0.1 ppm, but the Doppler Shift should be varied in a realistic manner, in order to demonstrate that UE is capable of correctly pre-compensating. Since several UE pre-compensation algorithms can exist on UE side, we need to be sure that all UEs will react similarly to the test environment and in real conditions, with respect to given requirements.

	MediaTek
	Just to clarify, we proposed Option 2 on the basis that the UE will be predicting the movement of the satellite in real life (i.e. considering gravitational pull etc when predicting this), so we did not find any way to configure the UE with real ephemeris data such that it would lead to a constant doppler. Please could Qualcomm explain specifically how this is achieved? 
The issue we see with just stating an agreement and throwing it to RAN5 is in case some (wrong) assumptions are made about UE behaviour when defining the test. We would be happy to ask RAN5 some specific questions.
We agree with Qualcomm that, by design, the absolute time is not required to be known at the UE. this is why SFN an Epoch Time info are provided, this was consciously decided by other WGs.

	Nokia
	We are okay with Option 1 as a baseline but would also like to better understand how the pre-compensating is verified. The method described by MTK/Thales could serve as a good starting point.

	Hughes/EchoStar
	 frequency error assumption for non-zero Doppler  - Need clarification: are any of the options considering Doppler due to vehicular speeds (in addition to Doppler due to satellite velocity)?





Issue 1-3:
	Company
	Comments 

	Company A
	Issue 1-3-1: Comment
Issue 1-3-2: Comment
Issue 1-3-3: Comment

	Company B
	

	Huawei
	Not only the precise UE Location but also the satellite location have an impact on the accuracy of Doppler shift pre-compensation. The location information of satellite is a function of UT1. However, EphemerisInfo in SIB19 doesn’t include dUT1 (The difference between UTC and UT1) and leap second. The UT1 and leap second should be provided to UE when testing frequency error and compensating the Doppler shift.

	ZTE
	This could be further discussed in RAN5.

	Xiaomi
	Depends the outcome of issue 1-2.

	Ericsson
	If the doppler estimation algorithm should be tested, it should be done separately, and not most likely in the scope of this RF requirement. It has been agreed that the pre-compensate Doppler estimation error was neglectable comparing to the 0.1ppm budget for UE frequency error (whatever UE location is considered), that’s what should be checked here. If needed, several frequency error tests could be done with several Doppler pre-compensation value, but during the test, the Doppler should remain constant.
All proposals 1-4 might not be relevant in this context then (frequency error requirement), but they should be discussed when checking the Doppler estimation algorithm.
As ZTE suggested, to avoid duplicate discussion, such discussion might better take place in RAN5?

	Qualcomm
	Could Mediatek provide more information how does UE indicate being “GSO-only NTN-supporting UEs ”. It is our understanding the RAN2 requirement in 38.300 applies for all UEs. 
Also the test method should be discussed in ran5 and if something is difficult to test, that should not be a reason to revisit the core requirement. We have some very bad examples of this in the thread [140] originating from Rel-15. 
Not sure why doppler has to be changing. What about if UE is in airplane?
And in GEO max doppler is 0.93 ppm as it is documented. Seems high compared to 0.1 ppm accuracu requirement.   

	THALES
	Even for GSO there is some (residual) Doppler shift, even if it is much lower than for NGSO.
To be further discussed.
In any case, the UE should be able to pre-compensate the UL transmission based on ephemeris data and GNSS. Is the precision/accuracy fine within the given requirements? This is the question. The test should be as much realistic as possible, taking into account realistic Doppler shift value.  
We could also assume (separately or together) 1) GNSS information correctly provided to the UE/decoded by the UE AND/OR 2) ephemeris data correctly decoded by the UE when implementing the test.

	MediaTek
	@ Qualcomm: The UE may indicate “GSO-only” this via the ntn-ScenarioSupport-r17 UE capability field. 
I do not believe that our contribution suggested that there is ONLY a zero doppler effect for GSO, or that pre-compensation is not applicable in such a scenario. But equally it would be strange to require a supporting GSO to achieve a requirement that is only applicable in a scenario (NGSO) that it has already indicated that it doesn’t support.
We hope it is agreeable at least that in the zero doppler case we model a GSO satellite ephemeris, or at least not an NGSO satellite?
Finally, we support Proposal 4.

	Nokia
	We understand the intention of this proposed test but, as others, believe this discussion is more relevant in RAN5.

	Hughes / Echostar
	The GSO “Figure-8” motion (due to 1-3 degrees inclined GEO orbit) can generate significant Doppler shift reaching 100+ Hz/GHz, i.e. 200+ Hz S-band at high latitudes, e.g. in North America and Northern Europe. In addition, considering a vehicular case (120 km/hr) could add to a combined Doppler of 400-500 Hz at S-band. If considering faster vehicles (e.g. trains) the combined Doppler could be significantly higher.
Clearly, in the LEO case the Doppler would be much higher than in the GEO case, but Doppler of 500 Hz could cause significant performance degradation if untreated. Therefore, both NGSO and GSO UEs need to be tested for the non-Zero Doppler case.

	
	



Issue 1-4:
	Company
	Comments 

	Company A
	Issue 1-4-1: Comment
Issue 1-4-2: Comment
Issue 1-4-3: Comment

	Company B
	



CRs/TPs comments collection
	CR/TP number
	Comments collection

	
	Company A

	
	Company B

	
	

	
	Company A

	
	Company B

	
	



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:  Frequency error assumption for UE RF requirements other than frequency error testing
All companies except for MTK are fine with option 1, MTK think that Option 1 would be ideal and need more clarification on it. We propose to use option 1 as baseline. 
Tentative agreements:
·  Option 1: Doppler is set to zero for other than frequency error UE RF requirement
Recommendations for 2nd round:
Further clarify how to match with the reality as requested by MTK

	Sub-topic #1-2
	Issue 1-2:   Frequency error assumption for non-zero doppler
Ericsson , Nokia and Qualcomm support the option 1, however other companies want to further investigate it. Regarding the UT1 and leap second proposed by Huawei, this might need more discussions. There is no agreement reached in 1st round, further discuss in 2nd round.
Candidate options:
· Option 1:  Frequency error with non-zero doppler is required to be within +/- 0.1 ppm in constant doppler conditions. [Qualcomm]
· Option 2: under varying doppler shift for the non-zero doppler shift case [MTK]
· Option 3: other
Recommendations for 2nd round:
Further discuss in the 2nd round  for above options.


	Sub-topic #1-3
	Issue 1-3: Recommendation to RAN5 on frequency error measurement
there is lots of discussion on MTK’r proposals for conformance,  ZTE, Ercisson, Qualcomm, Nokia prefer it to be discussed in RAN5.  
Regarding for UE supporting the GEO scenario, whether it’s necessary to test with doppler shift, it seems that companies have different views on that. MTK propose to have zero-value, however thales and Qualcomm, GEO still have some doppler shift in practice. 
However we also have the following agreement in the TS 38.101-5 spec as following in which zero doppler shift condition is mainly for GEO scenario.
Requirement will be verified for at least two cases of which one has zero Doppler conditions

Recommendations for 2nd round:
For GEO scenario,  whether to revisit the previous agreement as following:
Requirement will be verified for at least two cases of which one has zero Doppler conditions
For LEO scenario,  if  NGSO-only NTN supporting UEs could not be required to pass the zero doppler test.
For the other testing setup as proposed in proposal 5, to  discuss it in RAN4 or RAN5.
From the moderator point of view, it should be discussed  in RAN5 for the proposal 4.

	
	

	
	

	
	




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

Issue 1-1:   Frequency error assumption for UE RF requirements other than frequency error testing
	Company
	Comments 

	Company AQualcomm
	Issue 1-1: CommentSince MTK want non-zero dopple conditions for RF requirements, could they share some technical paper on analysing at least some RF requirements, how much for example error in frequency due to imperfect doppler compensation impacts EVM due to misalignment in FFT grid? Some something.  
Edit: Seems we are ok to agree that for other RF requirements than frequency error, doppler should be zero. 
How to achieve that condition is the unclear part.     


	Company BMediaTek
	@Qualcomm, if you refer to issue 1-1, it seems you missed the point we were making. We said ideally it would be Option 1, but then asked how we will verify it. Using a satellite ephemeris data corresponding to a “stationary” satellite?

	Nokia
	We are fine to assume zero doppler for other RF requirements than frequency error. The frequency error shall be verified. 

	THALES
	We need to separate requirements from testing. However, if the test for UE pre-compensation is valid for given requirements, it is also true that we can simplify testing for other than frequency error testing.
In any case, as general comment, both GSO and NGSO constellations will generate non-zero Doppler. In the case of GSO for instance, the satellite movement has an 8-shape that will generate some non-residual Doppler. Is true, is much lower than NGSO but not necessary negligible.

	
	

	
	

	
	

	
	

	
	



Issue 1-2:  Frequency error assumption for non-zero doppler
	Company
	Comments 

	Company AQualcomm
	Issue 1-2-1: Comment
Issue 1-2-2: Comment
Issue 1-2-3: Comment Same comment as for Issue 1-1 (in WF), what would be the error in REFSENS for example, due to time varying doppler? Could MTK as proponent of option 2 share their analysis? 
In our view we could use the max values in the TR for the doppler shifts. 
Edit: We are ok to test varying doppler freq error if all other companies what that. It will just introduce that prediction algorithm as additional error component. 

	Company BMediaTek
	@Qualcomm, Refsens is more related to Issue 1-1 I believe, as it is not the frequency error test. Note that we also asked a question to you in Round 1. 
The relative change of doppler at nadir in our understanding would be maximum 0.54Hz/ms at 2GHz (0.27ppm/second), less than this on the horizon.
The NR frequency error basic measurement interval is per slot, averaged over 1ms to get a single Δf result, so yes this would lead to the above change in doppler during 1ms if variable doppler channel response was inserted between UE and TE, and if everything else was ideal (no location or ephemeris inaccuracy). I assume different Δf results don’t need the same reference frequency.
Test case seems to allow for a 15Hz tolerance for each Δf result. 
But it would be good to understand how Qualcomm believes the doppler may be kept constant and whether this puts any implicit requirement on UE behaviour.

	Huawei
	To MediaTek and Qualcomm, I don’t think the absolute time is not required if the UE location is obtained based on the Geocentric Coordinate System. Because we can see a relative motion between the reference Geocentric Coordinate System and satellite. That means the relative time can’t work. If the UE location can be obtained based on the celestial coordinate system, maybe we can further check whether the relative time can work or not.
Since the Earth's rotation is not a regular motion, the effects of polar motion should be considered. That’s why we need to consider the UT1. 
The definition of UT1 is shown below.
UT1, which gives the precise angular coordinate of the Earth about its spin axis, is obtained by correcting UT0 for the effects of polar motion.

IERS can be found as below link for Measuring the irregularities of the Earth's rotation
https://www.iers.org/IERS/EN/Science/EarthRotation/EarthRotation.html 
The primary objectives of the IERS are to serve the astronomical, geodetic and geophysical communities by providing data and standards related to Earth rotation and reference frames


	Nokia
	We believe the concept of testing a varying doppler frequency error is a good approach to verify the frequency error compensation due to doppler. The exact range and procedure for this test configuration should be discussed in RAN5.

	MediaTek
	It seems we all agree that in any test case the error components should be minimized, although we feel that doppler variations during a single measurement period are negligible. But we also accept that the test configuration and how to mitigate errors would probably benefit from further discussion in RAN5.
@Huawei, the pre-compensation procedure was agreed in RAN1/2 and what you are proposing seems to be completely against that.

	THALES
	We should be able to separate requirements from testing procedure. The testing procedure should validate that UE can handle the requirements of +/- 0.1 ppm,

Doppler Shift should be varied in a realistic manner, in order to demonstrate that UE is capable of correctly pre-compensating. Since several UE pre-compensation algorithms can exist on UE side, we need to be sure that all UEs will react similarly to the test environment and in real conditions, with respect to given requirements.

	
	

	
	

	
	

	
	

	
	



Issue 1-3: Recommendation to RAN5 on frequency error measurement
	Company
	Comments 

	Company AQualcomm
	Issue 1-3-1: Comment
Issue 1-3-2: Comment
Issue 1-3-3: CommentDopplers in different scenarios from TR:
Max Doppler shift (Note 1)	Scenario A: 0.15 ppm
Scenario C2/D2:
●	1200 km: 20 ppm
●	600 km: 24 ppm
Scenario A is GEO, C2 and D2 are two LEO orbits. 
Why would RAN4 invent new values or say that is insignificant? 
0.15 ppm at 2 GHz is 300 Hz. So the subcarrier is off by 2 %. And OBW requires 99% of energy to be in channel, seems without pre-compensation, this would tilt the signal off the channel enough to fail the UE. Seems hard to ignore this for GEO. 
Anyway, eagerly waiting for MTK technical analysis on these aspects, EVM, REFSENS, OBW to start with so we know why these would not be needed.
But, the proposal from WF seems ok since it also uses GSO/NGSO but it would be good. Maybe we could use the following wording:
· UE indicating GSO but not NGSO in field ntn-ScenarioSupport-r17 is required to meet frequency error requirement in zero doppler conditions. 
· UE not indicating ntn-ScenarioSupport-r17 or indicating NGSO is required to meet frequency error requirement in non-zero doppler conditions. 
Edit: To Echostars suggestion: We would need to be clear what are “GSO-based test cases” and what are “NGSO-based test cases”. I think this is what we are trying to define here. In other words, where does that ntn-ScenarioSupport-r17 appear now?

	Company BMediaTek
	@Qualcomm, your comments prior to “But the proposal,…” seem to be more related to issue 1-1? See the MTK response there. 
Regarding comments below, at no stage did we say that a GSO satellite has only zero doppler, Nor did we ever suggest that the GSO UE can avoid supporting precompensation. 
However, the doppler for NGSO will be quite a lot more extreme than for GSO. So we question why a GSO UE would need to support the full NGSO requirement. Note also that we have high speed trains in terrestrial networks and no precompensation there.

	Hughes / Echostar
	To added to Scenario A as highlighted by Qualcomm:

The GSO “Figure-8” motion (due to 1-3 degrees inclined GEO orbit) can generate significant Doppler shift reaching 100+ Hz/GHz, i.e. 200+ Hz S-band at high latitudes, e.g. in North America and Northern Europe. In addition, considering a vehicular case (120 km/hr) could add to a combined Doppler of 400-500 Hz at S-band. If considering faster vehicles (e.g. trains) the combined Doppler could be significantly higher.
Clearly, in the LEO case the Doppler would be much higher than in the GEO case, but Doppler of 500 Hz could cause significant performance degradation if untreated. Therefore, both NGSO and GSO UEs need to be tested for the non-Zero Doppler case.
Suggestion:
· If UE supports both GSO and NGSO, the GSO-based test cases can be skipped if the UE passes NGSO-based test cases.

	Nokia
	We are not sure this recommendation has much value. It is RAN5 who will develop the test case and this discussion is perhaps better taken there.

	THALES
	As general comment, both GSO and NGSO constellations will generate non-zero Doppler. In the case of GSO for instance, the satellite movement has an 8-shape that will generate some non-residual Doppler. Is true as well that the Doppler is much lower than NGSO but not necessary negligible.

If UE can handle NGSO Doppler pre-compensation, then it will most probably work also for GSO, and therefore GSO test not necessary. However, if the UE supports only GSO, then the UE should be tested properly for GSO.

	
	

	
	

	
	

	
	

	
	




Topic #3: UE Rx requirement
Companies’ contributions summary
(Cat A CRs are not listed)
	T-doc number
	Company
	Proposals / Observations

	R4-2212165
	Skyworks Solutions Inc.
	Band n256 requirement gap for out of-band blocking

	R4-2212652
	Ericsson
	NTN satellite UE out of band blocking requirement

	R4-2213711
	ZTE Corporation
	Further discussion on NTN UE Rx RF requirements


Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.

Sub-topic 2-1 OOBB requirements for n256
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1:  
· Proposals
· Option 1: Skyworks, ZTE
	Operating Band
	Parameter
	Unit
	Range 1
	Range 2
	Range 3

	
	Pinterferer
	dBm
	-44
	-303
	-154

	n255
	Finterferer (CW)
	MHz
	-60 < f – FDL_low < -15
or
15 < f – FDL_high < 60
	-85 < f – FDL_low ≤ -60
or
60 ≤ f – FDL_high < 85
	1 ≤ f ≤ FDL_low – 85
or
FDL_high + 85 ≤ f
≤ 12750

	n2561
	Finterferer (CW)
	MHz
	[-100] < f – FDL_low < -15
or
15 < f – FDL_high < 60
	[-145] < f – FDL_low ≤ [-100]
or
60 ≤ f – FDL_high < 85
	1 ≤ f ≤ FDL_low – [145]
or
FDL_high + 85 ≤ f ≤ 12750

	NOTE 1:	Band n256 lower frequency ranges are modified to enable specific implementations
NOTE 2:	Void
NOTE 3:	For band n256 in Range 2 requirement, the Pinterferer should be modified as [-30]
NOTE 4:	For band n256 in Range 3 requirement, the Pinterferer should be modified as [-15]



· Option 2:  Ericsson [ keep the same width for range 2 of n256 as the 25 MHz width of usual TN range 2 ]
Table 1: Out of-band blocking for NR satellite bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz
	Operating Band
	Parameter
	Unit
	Range 1
	Range 2
	Range 3

	
	Pinterferer
	dBm
	-44
	[-30]
	-15

	n255,
n256
	Finterferer (CW)
	MHz
	-60 < f – FDL_low < -15
or
15 < f – FDL_high < 60
	-85 < f – FDL_low ≤ -60
or
60 ≤ f – FDL_high < 85
	1 ≤ f ≤ FDL_low – 85
or
FDL_high + 85 ≤ f
≤ 12750

	NOTE 1:	For band n256 in Range 1 requirement, the applicable lower frequency range should be modified as  -100  < f – FDL_low ≤ -15.
	For band n256 in Range 2 requirement, the applicable lower frequency range should be modified as  -125  < f – FDL_low ≤ -100.
NOTE 2:	For band n256 in Range 3 requirement, the applicable lower frequency range should be modified as 1 ≤ f ≤ FDL_low –125
NOTE 3:	For band n256 in Range 2 requirement, the Pinterferer should be modified as [-30]
NOTE 4:	For band n256 in Range 3 requirement, the Pinterferer should be modified as [-15]




Companies views’ collection for 1st round 
Open issues
Issue 2-1:
	Company
	Comments 

	Company A
	Issue 2-1: Comment


	Company B
	

	Huawei
	Option 1. And all the notes under this table can be removed since the requirements are clear enough for each band.

	ZTE
	Option 1 is more preferred.

	Xiaomi
	Prefer option 1, and suggest removing the bracket and all the notes.

	Ericsson
	We actually prefer the option 1 approach (separate row for n256).
Regarding range 2, in last meeting some companies wanted to have more time to check if -125 was acceptable. It would be good to get their conclusion before choosing -145 or -125 then.
Note 1, 2, 3 and 4 should be removed.

	Qualcomm
	We prefer option 1 and we are OK to remove all the square brackets in the table.

	MediaTek
	Option 1 is preferred. 

	THALES
	Option 1. Please correct/remove square brackets.

	Nokia
	We prefer option 1



CRs/TPs comments collection
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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 #2-1
	Issue 2-1:  OOBB requirements for n256
Since all companies support the option 1 and we propose to agree with option 1 and remove the note 2,3, 4 in the table since this is redundant.
In addition, regarding range 2, in last meeting some companies wanted to have more time to check if -125 was acceptable. It is encouraged to provide the views in the 2nd round or GTW session.
Candidate options:
· Option 1: 
	Operating Band
	Parameter
	Unit
	Range 1
	Range 2
	Range 3

	
	Pinterferer
	dBm
	-44
	-303
	-154

	n255
	Finterferer (CW)
	MHz
	-60 < f – FDL_low < -15
or
15 < f – FDL_high < 60
	-85 < f – FDL_low ≤ -60
or
60 ≤ f – FDL_high < 85
	1 ≤ f ≤ FDL_low – 85
or
FDL_high + 85 ≤ f
≤ 12750

	n2561
	Finterferer (CW)
	MHz
	-100 < f – FDL_low < -15
or
15 < f – FDL_high < 60
	-145 < f – FDL_low ≤ -100
or
60 ≤ f – FDL_high < 85
	1 ≤ f ≤ FDL_low – 145
or
FDL_high + 85 ≤ f ≤ 12750

	NOTE 1:	Band n256 lower frequency ranges are modified to enable specific implementations
N




· Option 2: [ keep the same width for range 2 of n256 as the 25 MHz width of usual TN range 2 ]
Table 1: Out of-band blocking for NR satellite bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz
	Operating Band
	Parameter
	Unit
	Range 1
	Range 2
	Range 3

	
	Pinterferer
	dBm
	-44
	[-30]
	-15

	n255,
n256
	Finterferer (CW)
	MHz
	-60 < f – FDL_low < -15
or
15 < f – FDL_high < 60
	-85 < f – FDL_low ≤ -60
or
60 ≤ f – FDL_high < 85
	1 ≤ f ≤ FDL_low – 85
or
FDL_high + 85 ≤ f
≤ 12750

	NOTE 1:	For band n256 in Range 1 requirement, the applicable lower frequency range should be modified as  -100  < f – FDL_low ≤ -15.
	For band n256 in Range 2 requirement, the applicable lower frequency range should be modified as  -125  < f – FDL_low ≤ -100.
NOTE 2:	For band n256 in Range 3 requirement, the applicable lower frequency range should be modified as 1 ≤ f ≤ FDL_low –125
NOTE 3:	For band n256 in Range 2 requirement, the Pinterferer should be modified as [-30]
NOTE 4:	For band n256 in Range 3 requirement, the Pinterferer should be modified as [-15]



Recommendations for 2nd round:
 Further discussion in 2nd round.




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  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

Issue 2-1: OOBB requirements for n256
	Company
	Comments 

	Company A
	Issue 2-1: Comment


	Skyworks
	As commented on the reflector, the final versions of CR and WF should void the notes in the OOBB table rather than removing them. Since this captures the table in similar way than what we proposed we would like to co-sign either the CR or the UE way forward (with corrected notes).

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Topic #3: TP to TS 38.101-5
Companies views’ collection for 1st round 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2212645
CR to TS 38.101-5 - Tx requirements issues fixes
Ericsson
	Company A

	
	Company B

	
	

	R4-2213156
CR for 38.101-5 to further improve the wording for frequency error requirements
Huawei, HiSilicon
	Company A

	
	Company B

	
	Ericsson: we should keep the note, there is no need to put that text out of this note.

	R4-2212601
CR to 38.101-5: Corrections on Rx requirements for NTN UE
Xiaomi
	Huawei: It’s recommend to remove superscripts in Table 7.3.2-2 together.

	
	Xiaomi: Thanks Huawei for the comment, either removing the superscripts or changing the “NOTE” to “NOTE 1” in table 7.3.2-2 is ok for us.

	
	

	R4-2212646
CR to TS 38.101-5 - Rx requirements issues fixes
Ericsson
	Huawei: Out-of-band blocking can be updated based on the agreement in Issue 2-1

	
	Qualcomm: Need to wait for the conclusion in issue 2-1

	
	



Topic #4: TP to TR 38.863
Companies views’ collection for 1st round 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2213155
CR for 38.863 to maintain UE RF parts
Huawei, HiSilicon
	Company A

	
	Company B

	
	



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

	
	WF on …
	YYY
	

	
	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	WF on NR NTN UE RF requirement maintenance
	ZTE
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2212158
	
	NR NTN UE frequency error requirement testing
	MTK
	Noted
	

	R4-2214046
	
	Doppler pre-compensation in RF requirements
	Qualcomm
	Noted
	

	R4-2212165
	
	Band n256 requirement gap for out of-band blocking
	Skyworks Solutions Inc.
	Noted
	

	R4-2212652
	
	NTN satellite UE out of band blocking requirement
	Ericsson
	Noted
	

	R4-2213711
	
	Further discussion on NTN UE Rx RF requirements
	ZTE
	Noted
	

	R4-2212645
	
	CR to TS 38.101-5 - Tx requirements issues fixes
	Ericsson
	endorsed
	

	R4-2213156
	
	CR for 38.101-5 to further improve the wording for frequency error requirements
	Huawei, HiSilicon
	Return to 
	

	R4-2212601

	
	CR to 38.101-5: Corrections on Rx requirements for NTN UE

	Xiaomi
	Revised to
	

	R4-2212646
	
	CR to TS 38.101-5 - Rx requirements issues fixes
	Ericssson
	Revised to
	To update with the latest agreement reached

	R4-2213155
	
	CR for 38.863 to maintain UE RF parts
	Huawei, HiSilicon
	endorsed
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	R4-2214372
	
	WF on NR NTN UE RF requirement maintenance
	ZTE
	Agreeable
	

	R4-2213156
	
	CR for 38.101-5 to further improve the wording for frequency error requirements
	Huawei, HiSilicon
	Not Pursued
	

	R4-2212601
	R4-2214531
	CR to 38.101-5: Corrections on Rx requirements for NTN UE
	Xiaomi
	Agreeable
	

	R4-2212646
	R4-2214533
	CR to TS 38.101-5 - Rx requirements issues fixes
	Ericsson, Skyworks Solutions Inc
	Agreeable
	Please remove the void in the first note of OOBB requirement table  7.6.3-2




Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
Annex 
Contact information
	Company
	Name
	Email address

	Ericsson
	Dominique Everaere
	dominique.everaere@ericsson.com

	Qualcomm
	Bin Han (Topic#2/3/4)
	binhan@qti.qualcomm.com

	THALES
	Dorin Panaitopol
	

	Hughes/EchoStar
	Munira Jaffar
	Munira.Jaffar@EchoStar.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)

