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Introduction
This document is a summary of the proposals made in the contributions submitted under AI 5.27.3 for the RAN4 #106-bis-e meeting.
Topic #1: SAN RF
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304444
	CATT
	Proposal 1:  Adopt NF in Table 2-1 for calculating Ka-band OTA REFSENS range.
Table 2-1: NTN NF for Ka-band  
	Satellite
	GEO
	LEO 600
	LEO 1200

	NF (dB) (30GHz)
	[12.4]
	[9.3]
	[9.3]



Proposal 2: Adopt G_Rx assumption in Table 2-2 for calculating Ka-band OTA REFSENS range.
Table 2-2: G_Rx assumption for calculating Ka-band OTA REFSENS range
	Satellite
	GEO
	LEO 600
	LEO 1200

	G_Rx (dBi)
	[37.5-65.5]
	[17.5-45.5]
	[17.5-45.5]



Proposal 3: OTA reference sensitivity level for Ka-band for EISREFSENS_50M declaration is:
-	1 dB step within the range [-121 to -150] dBm dB for GEO
-	1 dB step within the range [-104 to -133] dBm for LEO 600
-	1 dB step within the range [-104 to -133] dBm dB for LEO 1200
Proposal 4: Adopt ΔfOOB offset in Table 2-3 for satellite operating bands in Ka-band.
Table 2-3: ΔfOOB offset for satellite operating bands in Ka-band
	SAN type
	Operating band characteristics (MHz)
	ΔfOOB (MHz)

	SAN type 2-O
	FUL_high – FUL_low ≤ 4000
	1500



Proposal 5: Adopt OTA out-of-band blocking performance requirement in Table 2-4 for Ka-band.
Table 2-4: OTA out-of-band blocking performance requirement for Ka-band
	Frequency range of interfering signal
(MHz)
	Wanted signal mean power
(dBm)
	Interferer RMS field-strength
(V/m)
	Type of .interfering signal

	30 to 12750
	EISREFSENS + 6 dB
	0.0029
	CW

	12750 to FUL,low – 1500
	EISREFSENS + 6 dB
	[0.00029]
	CW

	FUL,high + 1500 to 2nd harmonic of the upper frequency edge of the operating band
	EISREFSENS + 6 dB
	[0.00029]
	CW




	R4-2304569
	Ericsson
	Proposal1: Like for FR1, the SAN doesn’t support multi-band operation above 10 GHz in Rel-18.
Proposal2: Like for FR1, the SAN doesn’t support non-contiguous multi-carrier operation above 10 GHz in Rel-18.
Proposal3: RAN4 should further discuss on introducing SAN power flux density requirements (n511 and n510 specific requirements) based on regulations limits.

	R4-2305418
	ZTE Corporation
	Proposal 1: to consider the potential power backoff and link budget for the support of DL 64QAM;
Proposal 2: propose to follow the existing FR2 TN BS approach with some updates for NF and antenna gain factor G;



Open issues summary
Sub-topic 1-1: Scope 
Issue 1-1-1: Specification writing approach
· Proposals: Follow the existing FR2 TN BS approach with some updates for NF and antenna gain factor G
· Yes (ZTE)
· No
· Recommended WF
· If you disagree, please elaborate why.

Issue 1-1-2: Multi-band operation support
· Proposals: Like for FR1, the SAN doesn’t support multi-band operation above 10 GHz in Rel-18.
· Agree (Ericsson)
· Disagree
· Recommended WF
· If you disagree, please explain why.

Issue 1-1-3: Non-contiguous operation support
· Proposals: Like for FR1, the SAN doesn’t support non-contiguous multi-carrier operation above 10 GHz in Rel-18.
· Agree (Ericsson)
· Disagree
· Recommended WF
· If you disagree, please explain why.

Sub-topic 1-2: SAN Tx requirements
Issue 1-2-1: 64QAM support in DL
· Proposals: Potential power backoff and link budget shall be considered when specifying 64QAM DL support
· Yes (ZTE)
· No
· Recommended WF
· If you disagree, please explain why.


Sub-topic 1-3: SAN Rx requirements
Issue 1-3-1: SAN Noise Figure 
· Proposals: Adopt the following SAN NF for the NTN Ka-bands requirements:
· Option 1 (CATT):
	Satellite
	GEO
	LEO 600
	LEO 1200

	NF (dB) (30GHz)
	[12.4]
	[9.3]
	[9.3]



· Other
· Recommended WF
· TBA

Issue 1-3-2: SAN Rx gain
· Proposals: Adopt the following G_Rx assumption for the NTN Ka-bands requirements:
· Option 1 (CATT)
	Satellite
	GEO
	LEO 600
	LEO 1200

	G_Rx (dBi)
	[37.5-65.5]
	[17.5-45.5]
	[17.5-45.5]



· Other
· Recommended WF
· TBA
Issue 1-3-3: SAN OTA reference sensitivity
· Proposals: OTA reference sensitivity level for the NTN Ka-bands for EISREFSENS_50M declaration shall be according to:
· Option 1 (CATT):
· 1 dB step within the range [-121 to -150] dBm dB for GEO
· 1 dB step within the range [-104 to -133] dBm for LEO 600
· 1 dB step within the range [-104 to -133] dBm dB for LEO 1200
· Other
· Recommended WF
· TBA

Issue 1-3-4: SAN ΔfOOB offset
· Proposals: Adopt the following ΔfOOB offset value for the NTN Ka-bands requirement:
· Option 1 (CATT)
	SAN type
	Operating band characteristics (MHz)
	ΔfOOB (MHz)

	SAN type 2-O
	FUL_high – FUL_low ≤ 4000
	1500


· Other
· Recommended WF
· TBA

Issue 1-3-5: SAN OTA out-of-band blocking
· Proposals: Adopt the following OTA out-of-band blocking requirements for the NTN Ka-bands SAN:
· Option 1 (CATT)
	Frequency range of interfering signal
(MHz)
	Wanted signal mean power
(dBm)
	Interferer RMS field-strength
(V/m)
	Type of .interfering signal

	30 to 12750
	EISREFSENS + 6 dB
	0.0029
	CW

	12750 to FUL,low – 1500
	EISREFSENS + 6 dB
	[0.00029]
	CW

	FUL,high + 1500 to 2nd harmonic of the upper frequency edge of the operating band
	EISREFSENS + 6 dB
	[0.00029]
	CW



· Other
· Recommended WF
· TBA

Sub-topic 1-4: New requirements
Issue 1-4-1: New requirement Power flux density
· Proposals: Should power flux density requirements be specified?
· Yes
· No
· Recommended WF
· Please elaborate why such regulatory requirements should or should not be specified in TS 38.108.

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

	XXX
	Issue 1-1-1:
Issue 1-1-2:
Issue 1-1-3:

	CATT
	Issue 1-1-1: Specification writing approach
Ok with the proposal. We provided NF and antenna gain proposal for discussion in our contribution.

Issue 1-1-2: Multi-band operation support
Ok with proposal.

Issue 1-1-3: Non-contiguous operation support
Ok with proposal.

	ZTE
	Issue 1-1-1: Specification writing approach
We support this proposal and key issue is to discuss the NF and antenna gain for each SAN class.

Issue 1-1-2: Multi-band operation support
Agree with Ericsson’s proposal
Issue 1-1-3: Non-contiguous operation support
Agree with Ericsson’s proposal


	Ericsson
	Issue 1-1-1: Specification writing approach
Looks ok but not really sure what it means exactly, do we really need to agree on this proposal? 
Issue 1-1-2: Multi-band operation support
Agree, this is aligned with FR1 and will speed up the drafting phase. Multi-band support could be added later when needed.
Issue 1-1-3: Non-contiguous operation support
Agree, this is aligned with FR1 and will speed up the drafting phase. Multi-band support could be added later when needed.

	Samsung
	Issue 1-1-2 and Issue 1-1-3:
We are generally OK with the proposal.

	THALES
	Issue 1-1-1: Specification writing approach
The NF and antenna gains are not the same. We proposed new values in our contribution for coexistence simulations. Some of the parameters can be re-used from TS 38.821. For the NF we proposed 3.5dB for all constellations.
Issue 1-1-2: Multi-band operation support
Ok (since similar to FR1), but with the assumption that 3 bands will be defined in Rel-18: n512, n511, n510.
Issue 1-1-3: Non-contiguous operation support
Is ok to align with FR1 work. So generally ok with the proposal.

	Nokia
	Issue 1-1-1:
We presume this means that for TS 38.108 the same structure/approach as used for TS 38.106 is intended used. If so, then we are fine with this, but do we really need to agree this.
For the NF discussion in general, we think that is already ongoing.
Issue 1-1-2:
Agree.
Issue 1-1-3:
Agree.

	Inmarsat
	Issue 1-1-1:
We echo the comment from Thales. Although we can reuse the general framework, we should be really mindful of the fact that NF and antenna gain are very different for a satellite compared to TN BS.  
Issue 1-1-2:
A SAN in Ka band will always support at least all of the bands n510, n511 and n512.
Issue 1-1-3:
Generally ok.

	Huawei
	Issue 1-1-1: Specification writing approach
Fine in general, but better not to explicitly agree on “what is updated” as not to have unnecessary restrictions at this point of time. 
Issue 1-1-2: Multi-band operation support
This is the legacy approach that was used so far, also for Rel-17 NTN – so it is ok for now. However, maybe one issue to consider for future meetings as we still have some time for Rel-18 Core: SAN deployment is very different to the TN deployment, where hardware swaps are quite easy. From that angle maybe we shall not preclude that multi-band requirements and non-cont operation is added in rel-18 at later stage, in case such request arrives (and time allows). 
Issue 1-1-3: Non-contiguous operation support
Same as 1-1-2.


 
Sub topic 1-2: SAN Tx requirements
	Company
	Comments

	XXX
	Issue 1-2-1:

	CATT
	Issue 1-2-1: 64QAM support in DL
The proposal is general. We’re ok and would like to know if simulation is needed to make the decision.

	ZTE
	Issue 1-2-1: 64QAM support in DL
We would like to check with satellite vendors whether any power backoff are needed or not.

	Samsung
	Issue 1-2-1:
Same as ZTE.

	THALES
	Issue 1-2-1: 64QAM support in DL
64QAM should be supported if SINR allows. Usually, backoff is required.

	Nokia
	Issue 1-2-1:
If possible, we are fine to consider also 64QAM. However, before considering this should the needed power backoff should be quantified.


	Inmarsat
	Issue 1-2-1:
Support for 64QAM is crucial for broadband operation.  Higher modulation orders (e.g. 256QAM) should really be considered as well.

	Huawei
	This is business as usual for higher order modulations. We see no need to have such agreement. As we are evaluating 64QAM internally as well, we prefer to come back next meeting with more details, instead.



Sub topic 1-3: SAN Rx requirements
	Company
	Comments

	XXX
	Issue 1-3-1:
Issue 1-3-2:
Issue 1-3-3:
Issue 1-3-4:
Issue 1-3-5:

	CATT
	Issue 1-3-1 to Issue 1-3-5:
The proposals are from our company, we provided the analysis reusing BS approach and some estimation of the implementation and interference scenarios. We’re happy to hear more information on the real implementation capability and the worst blocking scenario.

	ZTE
	Issue 1-3-1 to Issue 1-3-5:
We would like to see more inputs from satellite vendors. 

	Ericsson
	Issue 1-3-1, 1-3-2 and 1-3-3: RAN4 should agree on SAN NF (see [311] discussion) to progress on those issues. 
Issue 1-3-4: The FR1 OOB was specified from a more detailed analysis of the considered bands (see TR 38.863), similar approach should be taken here with Ka band.
Issue 1-3-5: Same comment as above for the OOB limits.

	Samsung
	For these issues, we share similar view with ZTE and Ericsson.
Issue 1-3-1 to Issue 1-3-3,
For the SAN NF, Rx gain and refsense, they are related system parameters and we should follow the GTW discussion as expressed in [311] to consider what’s practical in current use and what’s implementable based on current and/or future technologies. 

Issue 1-3-4 and Issue 1-3-5,
For OOB requirements, we think it should also take band-specific regulatory information so as other analysis into account.

	THALES
	Issue 1-3-1: We strongly oppose to have such high NF values. In [311] we proposed 3.5dB for all constellations.
Issue 1-3-2: Why these proposals? We can follow TR 38.821 values..
Issue 1-3-3: To be further discussed, according to 311.
Issues 1-3-4 and Issue 1-3-5: We can use similar approach as in TR 38.863.

	Inmarsat
	Issue 1-3-1:
We strongly disagree with such noise figures.  They are basically made up and do not correlate with reality.  Even further, GEO usually has far lower NF than LEO.  We can be ok with Thales proposal of 3.5 dB NF for all constellation as a compromise, or at least for GEO (although the real noise figures should be lower).  A satellite is NOT implemented in the same way as a terrestrial base station, so lower NF values are expected.
Issue 1-3-2:
We cannot agree with those values.  We should use the TR 38.821 as a starting point.
Issue 1-3-3:
Too early for now.
Issue 1-3-4:
Too early for now.

	Huawei
	Issue 1-3-1: refer to views in [311].
Issue 1-3-2: TR 38.821 can be used as reference but more inputs shall be allowed. Ok to further discuss. 
Issue 1-3-3: to clarify that this is “1 dB step granularity”
Issue 1-3-4: suggest to keep the value in [] for now.
Issue 1-3-5: we would like to have more time to analyze this requirement by next meeting. 


 
Sub topic 1-4: New requirements
	Company
	Comments

	XXX
	Issue 1-4-1:

	CATT
	Issue 1-4-1: New requirement Power flux density
This requirement is a regional requirement. It may need some discussion if (and how) it should be defined in spec.

	ZTE
	Issue 1-4-1: New requirement Power flux density
No strong opinions on this, it seems that similar discussion in FR1 PFD in the previous RAN1/RAN meeting, there are no conclusion reached yet.

	Ericsson
	Issue 1-4-1: This is a regulatory requirement that should be considered as a RAN4 input. It might not be specified as a PFD requirement but it might be covered with another requirement then.

	THALES
	Issue 1-4-1: 
We do not think this requirement should be introduced as part of 3GPP specification. This is a regulatory requirement that can be specified on top of 3GPP specifications.

	Inmarsat
	Issue 1-4-1:
No, PFD requirement should not be specified in 3GPP at this stage.

	Huawei
	Further discuss in 2nd round – we are checking some background discussion on this issue. 


 

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 

	Issue 1-1-1: Specification writing approach

	Tentative agreements: Companies are not opposing to the proposed approach but some clarifications on the exact meaning of this proposal would still be needed. Also, the listed updates might be too restrictive. 
As this stage, it’s most likely better to focus on the other issues in the 2nd round. Companies could propose again this in next meeting, clarifying with this approach means exactly.
Candidate options: NA
Recommendations for 2nd round: NA

	Issue 1-1-2: Multi-band operation support
	Except Inmarsat, all companies agreed to not support multi-band operation in Rel-18, this could be introduced in later release. Inmarsat commented that n510, n511 and n512 should be supported by SAN. 
Candidate options: NA
Recommendations for 2nd round:
Clarification: “multi-band operation” means here that the SAN will operate (actively) several bands at the same time. If the SAN supports n512, n511 and n510 but doesn’t operate them (or 2 of them) at the same time, then this is not “multi-band operation”.
With this clarification, is the proposal acceptable? 
With that clarification, would the proposal be acceptable? Or is it still expected that the SAN will operate n510 and n511 at the same time?

	Issue 1-1-3: Non-contiguous operation support
	Tentative agreements: Non-contiguous operation is not supported in Rel-1. It could be introduced in a later release. 
Candidate options: NA
Recommendations for 2nd round: NA

	Issue 1-2-1: 64QAM support in DL
	Most companies are ok with the proposal, backoff would be needed. Inmarsat insisted on the need for 64QAM. But Nokia and Huawei would like to check feasibility before any conclusion.
Tentative agreements: Companies are encouraged to further evaluate 64QAM for next meeting. 
Candidate options: NA
Recommendations for 2nd round: NA

	Issue 1-3-1: SAN Noise Figure 
Issue 1-3-2: SAN Rx gain
Issue 1-3-3: SAN OTA reference sensitivity
	Those issues are related.
The SAN NF topic is also discussed in thread [311]. To avoid parallel discussion and misleading information, it’s better to focus on this thread discussion in this meeting
Tentative agreements: Follow NF discussion in [311] 
Candidate options: NA
Recommendations for 2nd round: NA

	Issue 1-3-4: SAN ΔfOOB offset
Issue 1-3-5: SAN OTA out-of-band blocking
	Some companies would like to have more time to study this. More band specific inputs should also be taken into account.
Tentative agreements: Companies are encouraged to further study  ΔfOOB and OOB for next meeting.. 
Candidate options: NA
Recommendations for 2nd round: NA

	Issue 1-4-1: New requirement Power flux density
	Inmarsat and Thales are claiming PFD requirement shall not be specified, without giving any justification. 
ZTE mentioned RAN/RAN1 have also discussion on PFD for FR1. 
Huawei would like to further discuss this in the 2nd round.
Candidate options: NA
Recommendations for 2nd round: Further discuss how to consider PFD requirement (regulatory requirement). If you think RAN4 shall not specify such requirement, justify it.




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 


Issue 1-1-2 (updated): Multi-band operation support
· Proposals: Like for FR1, the SAN doesn’t support multi-band operation above 10 GHz in Rel-18. This could be introduced in later release.
· Agree (Ericsson, CATT, ZTE, Samsung, Thales, Nokia, Huawei)
· Disagree (Inmarsat)
· Recommended WF
· Multi-band operation is not supported in Rel-18 but could be added in later release.

Issue 1-4-1: New requirement Power flux density
· Proposals: Should power flux density requirements be specified?
· Yes
· No
· Recommended WF
· Please elaborate why such regulatory requirements should or should not be specified in TS 38.108.

	Company
	Comments

	XXX
	Issue 1-1-2 (updated):
Issue 1-4-1:

	Ericsson
	Issue 1-4-1: As commented before, this PFD requirement is a regulatory requirement, it can’t just be ignored then. It should either be added (in a way or another) to RAN4 TS or there should be a RAN4 agreement to exclude it, explaining why.

	Huawei
	Issue 1-1-2: support the Recommended WF, as baseline.
Issue 1-4-1: This topic was also discussed in RAN (RP-230728) and it may be better to leave it to RAN decision, one way or the other. 

	THALES
	Issue 1-1-2: let us see if operators have a different view.
Issue 1-4-1: The regulatory PFD requirements may simply be referenced..

	
	

	
	

	
	



Summary for 2nd round 


	
	Status summary 

	Issue 1-1-2: Multi-band operation support
	No feedback received from Inmarsat. With the clarification given at the end of the 1st round, this seems to be agreeable then.
Tentative agreement:
Like for FR1, the SAN doesn’t support multi-band operation above 10 GHz in Rel-18. This could be introduced in later release

	Issue 1-4-1: New requirement Power flux density
	It seems RAN already had some discussion on PFD and following comments were captured in the minutes: 
·  no PFD limit applicable worldwide
· Addressing the potential restrictions is an operational issue »
Nevertheless, PFD requirement is a regulatory RF requirement, it’s still RAN4 competence to discuss this and agree on a way forward.
One company suggested this might be just referenced in RAN4 TS.
Further study is still needed to converge on a way forward.




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

	
	WF on SAN RF requirements – NTN Enhancements
	Ericsson
	

	
	
	
	

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2304444
	
	Further discussion on SAN RF requirements for above 10GHz bands
	CATT
	Noted
	

	R4-2304569
	
	NTN enhancement: SAN RF requirements
	Ericsson
	Noted
	

	R4-2305418
	
	Further discussion on SAN RF requirements for NTN in Ka-band
	ZTE Corporation
	Noted
	



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

	R4-2305927
	
	WF on SAN RF requirements – NTN Enhancements
	Ericsson
	Agreeable
	Inmarsat didn’t make any further comment on multi-band operation. With the clarification given in the 1st round, this seems acceptable then. 






