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Introduction
This discussion summary document captures general issues related to Rel-17 NR NTN WI RF core maintenance (SAN RF, UE RF). It contains a summary of the contributions under sections and subsections of Agenda Items 6.2.1 at TSG-RAN WG4 #105, together with identified topics/proposals/options for discussion during the meeting.
Please also note the draft TSG-RAN WG4 #105 meeting agenda with respect to NTN topic. The Agenda Items (AIs) considered in this Topic summary for [105][304] NTN_Solutions_RF_Maintenance are:

-------------------------------------- Items led by other working group ----------------------------------------------------
6.2	Solutions for NR to support non-terrestrial networks (NTN)	[NR_NTN_solutions]
6.2.1	System parameters and Satellite Access Node RF requirement maintenance	[NR_NTN_solutions-Core]
6.2.2	Satellite Access Node RF conformance testing 	[NR_NTN_solutions-Perf]
6.2.2.1	General	 [NR_NTN_solutions-Perf]
6.2.2.2	Conductive conformance Testing 	[NR_NTN_solutions-Perf]
6.2.2.3	Radiated conformance Testing 	[NR_NTN_solutions-Perf]
6.2.3	UE RF requirement maintenance	[NR_NTN_solutions-Core]
..
6.2.7	Moderator summary and conclusions	[NR_NTN_solutions]

With the following pre-meeting and meeting schedule:
[image: ]

And the following pre-meeting deadlines:
· Before November 7 (Monday): Session chairs will provide the list of topics with moderator assignments.
· November 9 (Wednesday), 17:00 UTC: Moderators provide the initial summary for a topic
· November 10 (Thursday), 17:00 UTC: Deadline for companies review of initial summary
· November 11 (Friday), 17:00 UTC: Moderators submit the formal tdoc of summary for a topic
· November 13 (Sunday): Session chairs update the meeting notes according to moderators summary


	TDoc Number
	TDoc Type
	Title
	Company
	General Purpose
	Agenda Item

	R4-2219342
	CR
38.108 CR0022
	Description of general performance part sections for SAN TS 38.108
	THALES
	Approval
	6.2.1
moved to AI 6.2.6.1

	R4-2219608
	CR
38.863 CR0004
	CR for TR 38.863 to maintain SAN parts
	Huawei, HiSilicon
	Agreement
	6.2.1

	R4-2219609
	other
	Discussion on definition of delta FOBUE
	Huawei, HiSilicon
	Approval
	6.2.1

	R4-2219610
	CR
38.108 CR0023
	CR for 38.108 to maintain unwanted emissions clause
	Huawei, HiSilicon
	Agreement
	6.2.1

	R4-2219967
	discussion
	Discussion on the colocation requirements consideration for SAN RF
	Huawei, HiSilicon
	Discussion
	6.2.1

	R4-2219968
	CR
38.108 CR0025
	CR to TS 38.108: removal of colocation requirements
	Huawei, HiSilicon
	Agreement
	6.2.1

	R4-2219281
	discussion
	Discussion on SAN OBUE and Spurious Emission Limits
	THALES
	Decision
	6.2.1

	R4-2219137
	other
	Discussion on synchronization raster ambiguity in NTN
	Qualcomm Incorporated
	Approval
	6.2.1

	R4-2218456
	other
	Further discussion on RF Maintenance for NTN SAN
	CATT
	Approval
	6.2.1

	R4-2218457
	CR
38.108 CR0018
	CR for TS 38.108, Correct unwanted emission requirements applicability for SAN type 1-H
	CATT
	Agreement
	6.2.1

	R4-2218458
	CR
38.108 CR0019
	CR for TS 38.108, Remove co-location requirement related content
	CATT
	Agreement
	6.2.1

	R4-2218459
	CR
38.108 CR0020
	CR for TS 38.108, On operating band unwaned emission requirement
	CATT
	Agreement
	6.2.1

	R4-2218501
	Other
	NTN - Discussion on remaining open issues
	Ericsson
	Approval
	6.2.1

	R4-2218502
	CR
38.108 CR0021
	CR to TS 38.108 - Updates related to DfOBUE
	Ericsson
	Agreement
	6.2.1

	R4-2218460
	Other
(Proposal 3 to be discussed in 6.2.1)
	Further discussion on conformance testing for NTN SAN
	CATT
	
Approval
	
6.2.2.3

	
	
	
	
	
	



Moderator Note 1: A total of 14 documents have been submitted to 6.2.1 AI.

Moderator Note 2: From this list, 8 documents are CRs and according to chairman recommendation, the CRs are not to be discussed in this “Topic summary for [105][304] NTN_Solutions_RF_Maintenance”, they will be discussed during F2F meeting.

Moderator Note 3: According to the Chairman recommendation, Proposal 3 from R4-2218460 will be discussed in Topic summary for [105][304] NTN_Solutions_RF_Maintenance.

Moderator Note 4: According to the Chairman recommendation, T-doc R4-2219342 (THALES) has been moved to AI 6.2.6.1 from AI 6.2.1 since this CR related to (General) Demodulation performance part (see thread [105][319]).

Moderator Note 5: Therefore, a total of 7 (discussion) documents are further used for the draft summary of [105][304] NTN_Solutions_RF_Maintenance.

[bookmark: _GoBack]The current list of topics/sub-topics/issues prior to the F2F RAN4#105 meeting is:
· Topic #1: System parameters
· Sub-topic 1-1: OBUE Generalities
· Issue 1-1-1: Multi-carrier Consideration for OBUE
· Issue 1-1-2: Applicability of ITU-R 1541
· Sub-topic 1-2: OBUE and Spurious Discussion
· Issue 1-2-1: OBUE/OoBE
· Issue 1-2-2: Applicability of SAN spurious emissions
· Issue 1-2-3: Applicability of SAN OBUE/OoBE
· Issue 1-2-4: Relationship & Limits between SAN spurious and SAN OBUE/OoBE
· Issue 1-2-5: OBUE/OoBE for SAN type 1-O
· Issue 1-2-6: ΔfOBUE Removal
· Sub-topic 1-3: Other Requirements
· Issue 1-3-1: Co-location scenario
· Issue 1-3-2: Protection of the own Satellite Access Node receiver (6.6.5.2.2)
· Issue 1-3-3: OTA Tx spurious requirement for protection of the own SAN receiver (9.7.5.2.3 TS 38.108)
· Issue 1-3-4: Applicability of SAN 1-H requirements with respect to all TAB connectors
· Sub-topic 1-4: Synchronization Raster
· Issue 1-4-1: Syncronization Raster Ambiguity


Topic #1: SAN maintenance
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2219609
	Huawei, HiSilicon
	Proposal 1: it’s proposed to use a new term to replace “operating band unwanted emission (OBUE)” for SAN, e.g. “out-of-band emission”.
For example, the following parts can be modified as below.
The out-of-band emissions domain requirement for the SAN transmitter is specified both in terms of Adjacent Channel Leakage power Ratio (ACLR) and operating band unwanted out-of-band emissions (OBUEOOBE).
Observation 1: the values of ΔfOBUE specified in clause 6.6.1 and 9.7.1 from TS 38.108 are different and incorrect.
Observation 2: ΔfOBUE is used in operating band unwanted emission limits based on the TS 38.104. ΔfOBUE is assumed as the transitional zone of transmitter filter.
Observation 3: Even if we specify ΔfOBUE in TS 38.108, but it isn’t used in SAN LEO and GEO Classes OBUE basic limits. In addition, we didn’t specify f_offsetmax.
Proposal 2: To remove ΔfOBUE in TS 38.108 and improve/modify the corresponding wordings since we have specified the maximum f_offset as 2× BWChannel in the basic limits directly based on the ITU definition.
Proposal 3: Current SAN requirements should be updated based on the principle that the out of band emission specified in ITU-R 1541 should be applicable to both multi-carrier and single carrier cases.

	R4-2219967
	Huawei, HiSilicon
	Proposal 1: confirm the previous agreement that co-location scenario, nor the co-location requirement types are not applicable to SAN, both in Core and conformance testing specifications.
Proposal 2: remove the OTA Tx spur requirement for protection of the own SAN receiver from Rel-17 specifications.

	R4-2219281
	THALES
	Proposal 1: SAN Spurious emissions requirements are applicable only outside respective SAN band. Define the Spurious emissions limits excluding the SAN band (and not only SAN channel BW).
Proposal 2: SAN Out-of-Band emissions requirements are applicable only outside respective SAN band. Define the SAN Out-of-Band emissions limits starting from the edges of the SAN band.
Proposal 3: Define the spurious emission domain considering the OBUE mask applied to the total allocated SAN bandwidth.
Proposal 4: For consistency issues between OTA and Conducted, correct the following Table in TS 38.108:

Table 9.7.1-1: Maximum offset ΔfOBUE outside the downlink operating band
	SAN type
	Operating band characteristics
	ΔfOBUE (MHz)

	SAN type 1-O
	FDL,high – FDL,low  < 100 MHz
	10 
2×BWChannel



Observation 1: The marked (blue) values are representing authorized OBUE or Spurious Emissions limits. OBUE or Spurious Emissions requirements are tested only outside the SAN S-band.
Observation 2: The marked (*red) values are representing un-authorized OBUE or Spurious Emissions limits. OBUE or Spurious Emissions requirements can be tested inside the SAN S-band.
Observation 3: If the entire SAN S-band is used, the definitions (keeping or removing ΔfOBUE) are similar.
Observation 4: The marked (blue) values are representing authorized OBUE or Spurious Emissions limits. OBUE or Spurious Emissions requirements are tested only outside the SAN L-band.
Observation 5: The marked (*red) values are representing un-authorized OBUE or Spurious Emissions limits. OBUE or Spurious Emissions requirements can be tested inside the SAN L-band.
[image: ]
Example with 5 MHz DL transmission channel (2195-2200 MHz) at the upper edge of DL SAN

	R4-2219137
	Qualcomm Incorporated
	Example procedure for SIB1 decoding due to the SS raster ambiguity
[image: ]
Observation 1: Due to large frequency error during initial cell search, UE cannot unambiguously determine synchronization raster after PSS detection.
Observation 2: UE will have to try SSS search and PBCH/SIB1 decoding for up to 3 nearby synch raster hypotheses which is not efficient for initial cell search in NTN.
Proposal: RAN4 to study and solve the synchronization raster ambiguity issue for NTN network.

	R4-2218456
	CATT
	Proposal 1: To adopt Option 2 (Keep “OBUE” naming for NTN).
Proposal 2:  To adopt Option1 (ΔfOBUE), and Option 2(ΔfOoBE) is unclear.
Observation 1: PSD for multi-carrier (PSDContiguous) is same with that for single-carrier (PSDchannel), and the PSDchannel equation for single-carrier in Table 6.6.4.2-1 of TS 38.108 is also applicable for multi-carrier.
Proposal 3: Define ΔfOBUE = 2x BWContiguous. Introduce the following definition of BWContiguous, fmax, and f_offsetmax to TS 38.108, and update the Table 6.6.4.2-1 of TS 38.108 to the following Table 2-2.
          BWContiguous	Contiguous transmission bandwidth,  i.e. SAN channel bandwidth for single carrier or SAN RF Bandwidth for multi-carrier.
-	f_offsetmax is the offset to the frequency ΔfOBUE outside the downlink operating band, where ΔfOBUE is defined in table 6.6.1-1.
-	fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.
Table 2-2: SAN LEO and GEO Classes OBUE basic limits
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits
(dBm)

	Measurement bandwidth

	0 MHz  f < fmax
	0.002 MHz  f_offset < f_offsetmax
	
	4 kHz

	NOTE 1: PSDchannel = Prated,c, sys – 10log10(BWChannel) – 24, unit dBm/4kHz.
NOTE 2: SE limit is spurious emission limit specified in spurious emission clause 6.6.5.
NOTE 3: PSD attenuation as in ITU-R SM.1541-6 [9], Annex 5 OoB domain emission limits for space services.
NOTE 4: =0 dB for GEO class and =3 dB for LEO class.



Proposal 4: To align ΔfOBUE for SAN type 1-O with ΔfOBUE for SAN type 1-H.
Proposal 5: For SAN type 1-H, the unwanted emission requirements are applied to all TAB connector. 
For ACLR, the ACLR limits shall be applied to ACLR over all TAB connectors for SAN type 1-H.
For OBUE, the operating band unwanted emissions limits shall be applied to the sum of the emission power over all TAB connectors for SAN type 1-H.
For spurious, the sum of the spurious emissions over all TAB connectors for SAN type 1-H shall not exceed the limits defined in clause 6.6.5.2

	R4-2218501
	Ericsson
	Proposal1: Do not define ΔfOBUE in TS 38.108 and follow SM 1546 definition.
[image: ]
Spurious boundaries comparison

	R4-2218460
	CATT
	Proposal 3: Define protection of the SAN receiver of own as TRP requirement and remove all co-location related content in clause 9.7.5.2.3 Protection of the SAN receiver of own of TS 38.108. 



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.

Sub-topic 1-1: OBUE Generalities
Sub-topic description:
Open issues and candidate options before f2f meeting:

Issue 1-1-1: Multi-carrier Consideration for OBUE
· Proposals
· Option 1: Consider Multi-Carrier Case (R4-2219609/P3)
· Option 2: Do not consider Multi-Carrier, consider only Single-Carrier Case.
· Recommended WF
· TBA

Issue 1-1-2: Applicability of ITU-R 1541
· Proposals
· Option 1: Current SAN requirements should be updated based on the principle that the out of band emission specified in ITU-R 1541 should be applicable to both multi-carrier and single carrier cases. (R4-2219609/P3)
· Recommended WF
· TBA
Sub-topic 1-2: OBUE and Spurious Discussion
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 1-2-1: OBUE/OoBE
· Proposals
· Option 1: use a new term to replace “operating band unwanted emission (OBUE)” for SAN, e.g. “out-of-band emission”. (R4-2219609/P1)
For example, the following parts can be modified as below.
The out-of-band emissions domain requirement for the SAN transmitter is specified both in terms of Adjacent Channel Leakage power Ratio (ACLR) and operating band unwanted out-of-band emissions (OBUEOOBE).
· Option 2: Do not replace OBUE by OoBE
· Recommended WF
· TBA

Issue 1-2-2: Applicability of SAN spurious emissions
· Proposals
· Option 1: SAN Spurious emissions requirements are applicable only outside respective SAN band. Define the Spurious emissions limits excluding the SAN band (and not only SAN channel BW). (R4-2219281/P1)
· Option 2: 
· Recommended WF
· TBA

Issue 1-2-3: Applicability of SAN OBUE/OoBE
· Proposals
· Option 1: SAN Out-of-Band emissions requirements are applicable only outside respective SAN band. Define the SAN Out-of-Band emissions limits starting from the edges of the SAN band. (R4-2219281/P2)
· Option 2: 
· Recommended WF
· TBA

Issue 1-2-4: Relationship & Limits between SAN spurious and SAN OBUE/OoBE
· Proposals
· Option 1: Define the spurious emission domain considering the OBUE mask applied to the total allocated SAN bandwidth. (R4-2219281/P3)
· Option 2: 
· Recommended WF
· TBA

Issue 1-2-5: OBUE/OoBE for SAN type 1-O
· Proposals
· Option 1: For consistency issues between OTA and Conducted, correct the following Table in TS 38.108 (R4-2219281/P4, R4-2218456/P4):
Table 9.7.1-1: Maximum offset ΔfOBUE outside the downlink operating band
	SAN type
	Operating band characteristics
	ΔfOBUE (MHz)

	SAN type 1-O
	FDL,high – FDL,low  < 100 MHz
	10 
2×BWChannel



· Recommended WF
· Align ΔfOBUE for SAN type 1-O with ΔfOBUE for SAN type 1-H. (R4-2218456/P4)

Issue 1-2-6: ΔfOBUE Removal
· Proposals
· Option 1: Remove ΔfOBUE in TS 38.108 and improve/modify the corresponding wordings since we have specified the maximum f_offset as 2× BWChannel in the basic limits directly based on the ITU definition. (R4-2219609/P2)
· Option 1 (bis): Do not define ΔfOBUE in TS 38.108 and follow SM 1546 definition. (R4-2218501/P1)
· Option 2: Do not remove ΔfOBUE, this will have consequences on the required in-band tests for spurious and OBUE. (R4-2219281)
· Option 2 (bis): Define ΔfOBUE = 2x BWContiguous. Introduce the following definition of BWContiguous, fmax, and f_offsetmax to TS 38.108, and update the Table 6.6.4.2-1 of TS 38.108 to the following Table 2-2. (R4-2218456/P3)
          BWContiguous	Contiguous transmission bandwidth,  i.e. SAN channel bandwidth for single carrier or SAN RF Bandwidth for multi-carrier.
-	f_offsetmax is the offset to the frequency ΔfOBUE outside the downlink operating band, where ΔfOBUE is defined in table 6.6.1-1.
-	fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.
Table 2-2: SAN LEO and GEO Classes OBUE basic limits
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits
(dBm)

	Measurement bandwidth

	0 MHz  f < fmax
	0.002 MHz  f_offset < f_offsetmax
	
	4 kHz

	NOTE 1: PSDchannel = Prated,c, sys – 10log10(BWChannel) – 24, unit dBm/4kHz.
NOTE 2: SE limit is spurious emission limit specified in spurious emission clause 6.6.5.
NOTE 3: PSD attenuation as in ITU-R SM.1541-6 [9], Annex 5 OoB domain emission limits for space services.
NOTE 4: =0 dB for GEO class and =3 dB for LEO class.



· Recommended WF
· Companies proposing Option 1 to check with 5MHz BWChannel configuration, for n256 and n255 to see the issue.
Sub-topic 1-3: Other Requirements
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 1-3-1: Co-location scenario
· Proposals
· Option 1: Confirm the previous agreement that co-location scenario, nor the co-location requirement types are not applicable to SAN, both in Core and conformance testing specifications. (R4-2219967/P1)
· Option 2: 
· Recommended WF
· TBA

Note: During RAN4#104-bis-e meeting, the following WF on the co-location requirements was agreed in R4-2217509 (WF on NTN solutions SAN RF conformance):
	Issue 1-5-4: Co-location requirement
Background: TS 38.108 v17.1.0 clearly says: “Co-location requirements are not applicable to SAN”.
Option 1: remove Protection of the BS receiver of own” in TS 38.108
	YES: Thales, Huawei, ZTE
	NO: CATT, Ericsson (protection of own rx from own tx is an internal requirement in the first place)
WF for next meeting: companies invited to present their view
Agreement: -



Issue 1-3-2: Protection of the own Satellite Access Node receiver (6.6.5.2.2)
· Proposals
· Option 1: Keep protection of the own Satellite Access Node receiver (6.6.5.2.2 TS 38.108)
· Option 2:
· Recommended WF
· Keep related content in 6.6.5.2.2 TS 38.108.

Issue 1-3-3: OTA Tx spurious requirement for protection of the own SAN receiver (9.7.5.2.3 TS 38.108)
· Proposals
· Option 1: Remove the OTA Tx spur requirement for protection of the own SAN receiver from Rel-17 specifications. (9.7.5.2.3 TS 38.108) - R4-2219967/P2
· Option 2: Define protection of the SAN receiver of own as TRP requirement and remove all co-location related content in clause 9.7.5.2.3 Protection of the SAN receiver of own of TS 38.108. - R4-2218460/P3
· Recommended WF
· Related content in 9.7.5.2.3 TS 38.108 to be removed.


Issue 1-3-4: Applicability of SAN 1-H requirements with respect to all TAB connectors
· Proposals
· Option 1: (R4-2218456/P5)
· the unwanted emission requirements are applied to all TAB connectors;
· the ACLR limits shall be applied to ACLR over all TAB connectors
· the operating band unwanted emissions (OBUE) limits shall be applied to the sum of the emission power over all TAB connectors
· the sum of the spurious emissions over all TAB connectors for SAN type 1-H shall not exceed the limits defined in clause 6.6.5.2
· Option 2:
· Recommended WF
· TBA

Sub-topic 1-4: Synchronization Raster
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 1-4-1: Syncronization Raster Ambiguity
· Proposals
· Option 1: RAN4 to study and solve the synchronization raster ambiguity issue for NTN network. (R4-2219137)
Note: claimed consequences if synchronization raster ambiguity is not corrected:
· Observation 1: Due to large frequency error during initial cell search, UE cannot unambiguously determine synchronization raster after PSS detection.
· Observation 2: UE will have to try SSS search and PBCH/SIB1 decoding for up to 3 nearby synch raster hypotheses which is not efficient for initial cell search in NTN.
· Recommended WF
· TBA
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