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Introduction
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

	R4-2207967
	Ligado Networks
	Measurements for n255 A-MPR evaluation
Observation 1: For 5 MHz channel, PA emissions for DFT-s-OFDM are below the spurious emission limits between 1559 and 1606 MHz.
Observation 2: For 10 MHz channel, PA emissions for DFT-s-OFDM are exceeding the spurious emission limits for 1 MHz MBW by 5 dB between 1604 and 1606 MHz.
Observation 3: For 15 MHz channel, PA emissions for DFT-s-OFDM are exceeding the spurious emission limits for 1 MHz MBW by 9 dB between 1599 and 1606 MHz.
Observation 4: For 20 MHz channel, PA emissions for DFT-s-OFDM are exceeding the spurious emission limits by 9 dB between 1584 and 1606 MHz.
Observation 5: For 700 Hz MBW, PA emissions for all channel bandwidths are below the spurious emission limits between 1559 and 1606 MHz.
Observation 6: The n24 duplexer minimum attenuation below 1610 MHz is expected to exceed 40 dB [1] and will be more than sufficient to satisfy the spurious emission limits specified in Table 6.5.3.3.1-1 of TS 38.101-5 [5].
Proposal: Based on measurement results presented in this contribution and anticipated filter attenuation values in the 1559 – 1610 frequency range [1], it can be concluded that no A-MPR is required for n255.

	R4-2208400
	CMCC
	Discussion on NS signaling for n256 NTN UE
Observation 1: current NS_24 is only applicable for frequency range lower than 2005MHz, but when UE is configured at 2005-2010MHz, n256 UE can’t co-exist with n34 system in the same area without isolation distance.
Proposal 1: except for NS_24, some other solutions/requirements are required to resolve the co-existence issue between n256 and n34 when NTN UE is configured at 2005-2010MHz.  
Proposal 2: it’s suggested to at least list some note in the spec to indicate some extra solutions are required to achieve the co-existence between n256 NTN and n34 systems when NTN UE is configured at 2005-2010MHz.
Proposal 3: additional NS is required to protect band n39 for n256 NTN UE when it uses n65 filter.
Proposal 4: it’s suggested to define -50dBm/MHz additional spurious emissions for NTN UE with n65 filter at frequency range of 1880-1915MHz to protect n39.
Observation 3: for n256 NTN UE, the additional spurious emission requirements are different if they use different duplexer.

	R4-2208674
	Qualcomm Incorporated
	Discussion on NTN UE Tx RF requirements
Proposal 1: RAN4 NOT to specify the UE co-existence requirements for the TN bands overlapping with n256. The deployment of n256 for the countries where n2, n25 and n70 are deployed should follow the regional regulatory requirements.
Observation 1: If NS_24 is to apply for n256 to protect n34, the A-MPR values for 2005-2010MHz should be evaluated. 
Observation 2: It is not clear how the satellite to indicate UE in certain region to apply A-MPR via NS considering the footprint of satellite could cover a very large area.
Observation 3: There is no need to specify the UE co-existence requirements of n256 for n34 if NTN UE is not deployed for the area which has TN coverage.
Observation 4: There is no need to specify the UE co-existence requirements of n256 for n39, B33, B35 and B37 if NTN UE is not deployed for the area which has TN coverage.
Proposal 2: RAN4 NOT to specify the UE co-existence requirements for NTN bands to protect TN bands such as n34, n39, B33, B35 and B37. 
Proposal 3: RAN4 to clarify NTN UE should NOT be deployed for the area which has TN coverage. Capture a note in section [6.5.3.2] of TS 38.101-5 to indicate that for the area with TN coverage, NTN UE shall not transmit to guarantee the UE co-existence between NTN and TN on the adjacent bands.
Observation 5: With duplexer filtering that can provide at least 10dB rejection around 1605-1608MHz, UE would be able to satisfy the additional spurious requirements without A-MPR.
Proposal 4: RAN4 NOT to specify A-MPR for NS_57 for n255.

	R4-2208884
	Ericsson
	NTN - UE RF TX: remaining issues
Proposal1: Any new NS message for UE satellite should have prefixed “N”, e.g. the new “NS_57” should be named “NS_57N” instead (or “NS_56N”).
Proposal2: Apply NS_24 A-MPR values to n256 as agreed in RAN4#102-e meeting.
Proposal3: n256 should not operate in geographical area where n2, n25 and n70 are operating.

	R4-2209143
	Skyworks Solutions Inc.
	n256 co-existence and filter implementation aspects
Proposal on n256 filter implementation:
· The NTN band n256 requirement is written to enables the implementation with a band n65 duplexer.
· This does not preclude the implementation of a dedicated band n256 duplexer
· Whether the n65 duplexer is further reused to implement band n1 depends on band n1 regional requirements
We also make several observations on n256 co-existence with neighbor TN bands.

Observations on n256 coexistence with US TN bands:
· Only physical separation on the ground can guarantee co-existence between n256 and US bands n2, n25 and n70 (and 23 if relevant)
· It must be clarified if co-existence with band 37 is still a relevant scenario

Observations on n256 coexistence with other TN bands:
· Band n256 UL cannot provide -50dBm/MHz protection to band n34 as it is adjacent, and no significant difference is expected for a dedicated versus n65 duplexer implementation
· Band n256 using band n65 duplexer implementation can provide the same filter rejection in band n39 and n101 (and band 33 if relevant) than a band n1 duplexer.
· Band n256 protection level to n39 and n101 can be better that provided by band n1 even with a n65 duplexer implementation and it should be studied if -50dBm/MHz is reachable for a 20 MHz CBW.

	R4-2209362
	Huawei, HiSilicon
	Discussion on Spurious emissions for protected bands UE co-existence with draft LS
Observation 1: For band n255, the partial frequency range of band n77/n78/n79 can be used as harmonic emission exceptions. For band n256, the partial frequency range of band n77 can be used as harmonic emission exceptions.
Observation 2: -50dBm/MHz spurious emission requirements for band n255 UE coexistence are applicable to most of the TN DL bands without controversial issues.
Observation 3: When the satellite UE is restricted to transmit -50dBm/MHz signal, the satellite service can’t work. Technically, it’s impossible to force band n256 satellite UE to protect these DL operating bands, i.e. DL bands n2, n25, n70 and n34 which are overlapping with or next to band n256 by specifying -50dBm/MHz spurious emission requirements.
Proposal 1: RAN4 has to come up with new solution to address operators’ concerns on protection for UE coexistence and simultaneously guarantee the satellite service can still work under the specific condition for band n256.
Proposal 2: Solution 4 is proposed to address this controversial issue and a LS can be sent to RAN1/RAN2 for checking RAN1/RAN2 spec’s impact.
Solution 4: Since it’s assumed that satellite UE has both TN and NTN functionality and IMT service has a higher priority than NTN service, a candidate solution (DBT: Determining whether the IMT services exist in the protected TN bands(NOTE) Before Transmitting UL signal in NTN satellite bands) was proposed.
For example, before transmitting UL band n256 signals, satellite UE should determine/be informed whether the IMT services exist for the protected TN bands(NOTE) in the vicinity. If not, it means that there is no TN coverage/service for these bands in the vicinity and satellite UE don’t need to protect these frequency bands. If yes, the UE can access the corresponding terrestrial network cell directly and no need to transmit UL signal in band n256.
NOTE: Unless otherwise stated,
When it’s assumed that 30MHz dedicated duplexer implementation is used for band n256, the protected TN bands are only referred to bands n2, n25, n70, n34.
When it’s assumed that band n65 duplexer implementation is reused for band n256, the protected TN bands are only referred to bands n2, n25, n70, n34 and n39.

	R4-2209596
	ZTE Corporation
	Further discussion on NTN UE Tx RF requirements
Observation 1: from n256 UL coexisting with n34 DL, some geographical separation between NTN coverage and TN coverage as shown in Figure 2 is needed, otherwise NTN uplink in band n256 would be severely impacted due to A-MPR requirement of NS_24.
Observation 2: from n256 DL coexisting with n1 DL, some geographical separation between NTN coverage and TN coverage as shown in Figure 3 is needed, otherwise NTN DL in band n256 would be severely impacted due to TN DL interference in band n1.
Proposal 1: propose to define some signalling mechanism in RAN2 to enable the isolation region between NTN coverage and TN coverage and send the corresponding LS to RAN2. 
Proposal 2: propose not to define NS_24 and A-MPR requirements for n256 if isolation regions between NTN coverage and TN coverage is enabled.
Proposal 3: propose to not define NS_05 and NS_51 and corresponding A-MPR requirements for n256 if isolation regions between NTN coverage and TN coverage is enabled.
Proposal 4: If there is no consensus reached for coexistence between these bands (e.g. n2, n25, n70, 33, 35 and 37 etc), we propose to leave it to future release and declare the coexistence between n256 and those TN bands is not specified in Rel-17.
Proposal 5: no A-MPR requirement is needed fro NS_57 if filter could provide 10dB attenuation on the protected frequency range 1559-1605MHz.

	R4-2209715
	HUGHES Network Systems Ltd; Hughes/EchoStar
	Requirements for spurious emissions for UE co-existence n256
Proposal 1: Update of co-existence table for band n256 in Table 6.5.3.2-1 of TS 38.101-5 [1] based on the filtering capability of a dedicated 30 MHz duplexer for band n256, remove n39 from Note 3.

	R4-2209922
	Nokia, Nokia Shanghai Bell
	On NTN UE frequency error reference point
Observation 1: The absolute frequency error of the UE modulated carrier frequency at the transmitter end cannot be within 0.01 PPM of the carrier frequency received by NR Node B.

Proposal 1: RAN4 to capture the text proposal #1 to amend the frequency error definition



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 A-MPR requirements for n255
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-1-1:   A-MPR requirement defined for NS_57
· Proposals
· Option 1:  no requirements [Ligado, Qualcomm]
· Option 2: no A-MPR requirement is needed fro NS_57 if filter could provide 10dB attenuation on the protected frequency range 1559-1605MHz.[ZTE]
· Recommended WF
· Option 1: no A-MPR requirements for NS_57

Issue 1-1-2:   Naming for satellite NS value

· Proposals
· Option 1:   Any new NS message for UE satellite should have prefixed “N”, e.g. the new “NS_57” should be named “NS_57N” instead (or “NS_56N”). [Ericsson]
· Potential agreement after the pre-meeting discussions:
· For naming for NS_57N, it have no impacts on RAN2 signalling and it should be okay to have differentiation between TN NS naming and NTN NS naming:
· Recommended WF:
· Option 1: to define NS_xxN for NTN NS naming

Sub-topic 1-2  A-MPR requirements for n256
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-2-1:    Duplexer assumption for n256

· Proposals
· Option 1:  to define dedicated 30MHz duplexer (Ericsson, Hughes/Echostar)
· Option 2:   to reuse the duplexer of band n65 (MTK, ZTE, Skyworks)
· Option 3:  to specify two bands for different duplexer implementation with different RF requirements (Huawei)
· Potential agreement after the pre-meeting discussions:
· Both 30MHz and 90MHz duplexer could be accommodated. Requirement itself would be still applicable for n256 instead of n65. 
· Recommended WF
· Both 30MHz and 90MHz duplexer could be accommodated. Requirement itself would be still applicable for n256 instead of n65. 
Note:  Requirement itself would be applicable for n256 instead of referring to band n65 in the TS 38.101-5 spec 


Issue 1-2-2:    Coexistence protection for band n34 DL
· Proposals
· Option 1:  except for NS_24, some other solutions/requirements are required to resolve the co-existence issue between n256 and n34 when NTN UE is configured at 2005-2010MHz. [CMCC]
· Option 2:  RAN4 NOT to specify the UE co-existence requirements for NTN bands to protect TN bands such as n34, n39, B33, B35 and B37. Capture a note in section [6.5.3.2] of TS 38.101-5 to indicate that for the area with TN coverage, NTN UE shall not transmit to guarantee the UE co-existence between NTN and TN on the adjacent bands [Qualcomm]
· Option 3:  Apply NS_24 A-MPR values to n256 as agreed in RAN4#102-e meeting. [Ericsson]
· Option 4:  not to define coexistence requirements and to define the isolation regions between NTN and TN coverage  and leave its signalling design to RAN2. [ZTE]
· Option 5: to define the DBT behavior : Determining whether the IMT services exist in the protected TN bands(NOTE) Before Transmitting UL signal in NTN satellite bands) and send LS to RAN1/RAN2 to check its impacts. [Huawei]
· Recommended WF 
· Option 1:  RAN4 to specify the coexistence requirement and apply NS_24 and FFS for A-MPR requirement for frequency range 2005-2010MHz [CMCC,Ericsson]
· Option 2:  not to define coexistence requirements and to define the isolation regions between NTN and TN coverage and leave its signalling design to RAN2. [ZTE]
· Option 3:  to define the DBT behavior : Determining whether the IMT services exist in the protected TN bands(NOTE) Before Transmitting UL signal in NTN satellite bands) and send LS to RAN1/RAN2 to check its impacts. [Huawei]
· Option 4: RAN4 NOT to specify the UE co-existence requirements for NTN bands to protect TN bands such as n34, n39, B33, B35 and B37. Capture a note in section [6.5.3.2] of TS 38.101-5 to indicate that for the area with TN coverage, NTN UE shall not transmit to guarantee the UE co-existence between NTN and TN on the adjacent bands [Qualcomm]
· Recommended WF after the pre-meeting discussions:
· For n34,  to reuse the NS_24 with 5MHz guard band at the upper of n256 UL frequency range.
· If not, please further clarify which options are preferred.

Issue 1-2-3:    Coexistence protection for band n39 DL
· Proposals
· Option 1:  additional NS is required to protect band n39 for n256 NTN UE when it uses n65 filter and it’s suggested to define -50dBm/MHz additional spurious emissions for NTN UE with n65 filter at frequency range of 1880-1915MHz to protect n39.[CMCC]
· Option 2:  no A-MPR requirement for coexisting with n39 if duplexer is 30MHz.  [HUGHES Network Systems Ltd; Hughes/EchoStar]
· Option 3: FFS for studied if -50dBm/MHz is reachable for a 20 MHz CBW. [Skyworks]
· Option 4:  RAN4 NOT to specify the UE co-existence requirements for NTN bands to protect TN bands such as n34, n39, B33, B35 and B37. Capture a note in section [6.5.3.2] of TS 38.101-5 to indicate that for the area with TN coverage, NTN UE shall not transmit to guarantee the UE co-existence between NTN and TN on the adjacent bands. [Qualcomm]
· Option 5:   not to define coexistence requirements and to define the isolation regions between NTN and TN coverage  and leave its signalling design to RAN2. [ZTE]
· Option 6: if reusing n65 duplexer for n256, to define the DBT behavior : Determining whether the IMT services exist in the protected TN bands(NOTE) Before Transmitting UL signal in NTN satellite bands) and send LS to RAN1/RAN2 to check its impacts. [Huawei]
· Recommended WF after the pre-meeting discussions:
·  For  n39/[n101]/B33/B35,  no A-MPR requirement is needed 
· If not,  please further clarify which options are preferred.

Issue 1-2-4:    Coexistence protection for band B33/[n101],B35, B37
· Proposals
· Option 1: RAN4 NOT to specify the UE co-existence requirements for NTN bands to protect TN bands such as n34, n39, B33, B35 and B37. Capture a note in section [6.5.3.2] of TS 38.101-5 to indicate that for the area with TN coverage, NTN UE shall not transmit to guarantee the UE co-existence between NTN and TN on the adjacent bands. [Qualcomm]
· Option 2:be clarified if co-existence with band 37 is still a relevant scenario [Skyworks]
· Recommended WF after the pre-meeting discussions:
· To exclude these bands in the coexistence requirements;
Note : For B37, B35 and B33, based on the companies' feedback, there are no any protection requirements in the existing 38.101-1 specification for these bands, it should be fair enough to exclude it;
· If not,  please further clarify which options are preferred.

Issue 1-2-5:    coexistence protection for band n2, n25 and n70, [FFS for n23] with its DL overlapping with n256 UL
· Proposals
· Option 1:  RAN4 NOT to specify the UE co-existence requirements for the TN bands overlapping with n256. The deployment of n256 for the countries where n2, n25 and n70 are deployed should follow the regional regulatory requirements. [Qualcomm]
· Option 2:  n256 should not operate in geographical area where n2, n25 and n70 are operating.[Ericsson]
· Option 3:  Only physical separation on the ground can guarantee co-existence between n256 and US bands n2, n25 and n70 (and 23 if relevant) [Skyworks]
· Option 4: If there is no consensus reached for coexistence between these bands (e.g. n2, n25, n70, 33, 35 and 37 etc), we propose to leave it to future release and declare the coexistence between n256 and those TN bands is not specified in Rel-17. [ZTE]
· Option 5: 
Solution 4 is proposed to address this controversial issue and a LS can be sent to RAN1/RAN2 for checking RAN1/RAN2 spec’s impact. [Huawei]
Solution 4: Since it’s assumed that satellite UE has both TN and NTN functionality and IMT service has a higher priority than NTN service, a candidate solution (DBT: Determining whether the IMT services exist in the protected TN bands(NOTE) Before Transmitting UL signal in NTN satellite bands) was proposed.
For example, before transmitting UL band n256 signals, satellite UE should determine/be informed whether the IMT services exist for the protected TN bands(NOTE) in the vicinity. If not, it means that there is no TN coverage/service for these bands in the vicinity and satellite UE don’t need to protect these frequency bands. If yes, the UE can access the corresponding terrestrial network cell directly and no need to transmit UL signal in band n256.

· Recommended WF: (further discuss in 1st round)
· Option 1:  RAN4 NOT to specify the UE co-existence requirements for the TN bands ( e.g. n2, n25 and n70) overlapping with n256 in Rel-17. [Qualcomm]
· Option 2:  not to define coexistence requirements and to define the isolation regions between NTN and TN coverage  and leave its signalling design to RAN2. [ZTE]
· Option 3:  to define the DBT behavior : Determining whether the IMT services exist in the protected TN bands(NOTE) Before Transmitting UL signal in NTN satellite bands) and send LS to RAN1/RAN2 to check its impacts. [Huawei]
· Option 4:  n256 should not operate in geographical area where n2, n25 and n70 are operating.[Ericsson]
· 
Issue 1-2-6:    LS out 
· Proposals
· Option 1:  to define the isolation regions between NTN and TN coverage  and leave its signalling design to RAN2. [ZTE]
· Option 2:  to define the DBT behavior : Determining whether the IMT services exist in the protected TN bands(NOTE) Before Transmitting UL signal in NTN satellite bands) and send LS to RAN1/RAN2 to check its impacts. [Huawei]
· Option 3:other

Sub-topic 1-3 refernece point for frequency error
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-3-1:   NTN UE reference point for frequency error
· Proposals
· Option 1:  
The NTN satellite UE basic measurement interval of modulated carrier frequency is 1 UL slot. The NTN satellite UE modulated carrier frequency should be measured at its reception by the NR Node B. The mean value of basic measurements of NTN UE modulated carrier frequency shall be accurate to within ± 0.1 PPM observed over a period of 1 ms of cumulated measurement intervals compared to reference the carrier frequency assigned by the NR Node B.
· Option 2: others
· Recommended WF


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

	Company A
	Issue 1-1: Comment


	Company B
	

	Ericsson
	Issue 1-1-1: Option 1 from the analysis that were submitted.
Issue 1-1-2: Option 1: there is already a conflict, with a NS_57 which has been proposed in this meeting for 101-1.

	Xiaomi
	Issue 1-1-1: Option 1
Issue 1-1-2: Ok with Option 1. A clarification question.  Is it only for new introducing NS value or for all NS value including the existing NS label like NS_01, NS_24….?

	Qualcomm
	Issue 1-1-1: Option 1.
Issue 1-1-2: OK with option 1. 

	CATT
	Issue 1-1-1: Option 1.
Issue 1-1-2: 
Clarification question, will NTN and TN use the same set of NS signalling or not?

	Ligado Networks
	Issue 1-1-1: Option 1.
Issue 1-1-2: We are ok with NS_57N since NS_57 was picked at the last meeting.

	ZTE
	Issue 1-1-1: Option 1.
Issue 1-1-2: OK with option 1. 

	Inmarsat
	Issue 1-1-1: Option 1
Issue 1-1-2: Ok with option 1



Issue 1-2:
	Company
	Comments 

	CMCC
	Issue 1-2-1: recommended WF is OK for us.
Issue 1-2-2: recommended WF after the pre-meeting discussion is OK for us.
Issue 1-2-3: 
if I remember correctly, we don’t have agreement on the UE-UE co-existence spurious emission requirements for n256 to protect n39. So before A-MPR discussion, it’s suggested to define -50dBm/MHz spurious emission value at frequency range 1880-1920MHz at first. 
Regarding A-MPR, we guess small A-MPR may be required rather than zero A-MPR. 
Skyworks shows some analysis in 2209143. It shows UE could achieve 60dBc ACLR4 with 20MHz CBW assumption so -50dBm/MHz spurious emission could be achieved exactly even without filter attenuation. But we are afraid -60dBc is the average value at the total ACLR4 frequency region, i.e. 1900-1920MHz. But the spectrum mask is not flat, the nearer the frequency offset, the higher emission mask. So UE may not achieve 60dBc ACLR at the beginning of ACLR4 i.e. 1920MHz or very near to 1920MHz, e.g. 1915MHz.
Besides, NS_05 is used for n65 UE to protect 1884.5-1915.7MHz. If the carrier centre is at 1960MHz or a little lower than 1960, ACLR2, ACLR3 and part of ACLR4 would fall in to 1884.5-1915.7MHz. this is very similar as the case for n256 to protect n39. A-MPR with value A6 is required to meet the emission limit. It’s noted, the emission limit for NS_05 is -41dBm/300kHz=-35.77dBm/MHz for NS_05, which is even 14dB more relaxed compared with -50dBm/MHz.  
So for n256 to protect n39, small A-MPR is also suggested. Maybe we could take A6 of NS_05 as the baseline.
Issue 1-2-5 and 1-2-6
Both option 2 and 3 are both OK for us. Besides, we could send this issue to RAN1/2 and list some solutions as potential suggestions and let RAN1/2 make the final decision on how to resolve such issue.

	EricssonCompany B
	Issue 1-2-1: We prefer option 1, this would be probably more straightforward to progress on n256. But we might be ok with the recommended way forward but we donä’t really understand what this sentence means: “Requirement itself would be still applicable for n256 instead of n65”
Option 3 is not acceptable, we should not specify a band based on UE design choice. Moreover, the SAM would have to support the 2 bands, while multi-band is not supported in Rel-17.

Issue 1-2-2: NS_24 should be used to protect n34, and it should be clarified that, when NS_24 is used, 2005-2010MHz can’t be used for n256, similar to what was assumed when n65 was specified. We are ok with the recommended way forward with those conditions.
As this is the last meeting for Rel-17, we can send any LS to RAN1/2 to take care of this, this is too late. Options 4 and 5 are not acceptable.

Issue 1-2-3: This is also depending on issue 1-2-1 agreement (there won’t be any issue with a dedicated 30MHx duplexer). NS_05 is used with n65 but no A-MPR seems to be needed for the frequency range 1980-2010 MHz. 
Further discussion would be needed as suggested by CMCC.

Issue 1-2-4: Not sure we understand the recommended way forward here: band 33 is considered and protected in TS 38.101-1 by n3, n7, n8, n20, … so it can’t be excluded here.
For bands 35 and 37, it would be safer to send an email on RAN4 reflector to notify everyone those bands are not expected to be protected any more. 

Issue 1-2-5: We don’t support any option proposed in the recommended way forward, but support option 2 from the initial summary (n256 should not operate in geographical area where n2, n25 and n70 are operating), which was looking imilar to option 3 from that initial summary as well.
It’s too late to send any LS to RAN1/RAN2 if we want to complete the work in Rel-17, and we can’t leave for future release, this is not acceptable. Options 4 and 5 (or 2 and 4 from the recommended way forward) are not acceptable then. 
In option 1, if Regulatory requirements shall be followed for sure, this won’t be enough to guarantee UE coexistence (-50dBm requirement) with those TN bands.

Issue 1-2-6: We support option 3: it’s far too late for any LS if we want to finalize this in Rel.17.

	Verizon
	Issue 1-2-5: We support option 2, and don’t support any options in the recommended way forward. As what Option 2 stated, the band n256 should not operate in geographical area where n2, n25 and n70 are operating.

	Huawei
	Issue 1-2-1: recommended WF is OK for us.
Issue 1-2-2: recommended WF after the pre-meeting discussion is OK for us.
Issue 1-2-3: I agree with CMCC to define -50dBm/MHz spurious emission value at frequency range 1880-1920MHz at first. If AMPR is not needed, I think we can close this issue. Otherwise, we should specify a new NS to protect both band n39 and n34.
Issue 1-2-4: The frequency range of band 33 is covered by band n39. If -50dBm/MHz spurious emission value at frequency range 1880-1920MHz can be defined, I’m not sure if band 33 should be mentioned in the UE-to-UE coexistence table.
Issue 1-2-5 and 1-2-6: 
Since the UL/DL frequency ranges are overlapping between band n256 and n2, n25 and n70, we don’t have any RAN4’s solutions to protect the DL frequency range of band n2, n25 and n70. That’s why we send LS to RAN1/RAN2 to clarify what the problem is and solve this issue by designing new RAN1/2 mechanism. 
To Ericsson’s proposal, how does RAN4 guarantee that n256 should not operate in geographical area where n2, n25 and n70 are operating? Do we need to specify  -50dBm/MHz spurious emission value in DL frequency range of band n2, n25 and n70 in UE-to-UE coexistence table?
For your timeline concern, it can be left to RAN1/2 to make the final decision whether the new mechanism can be completed in Rel-17. If not, it can be considered as leftover issue and further discussed in Rel-18.

	Xiaomi
	Issue 1-2-1: Recommended WF is OK for us. A clarification is needed on how to understand this sentence “Requirement itself would be still applicable for n256 instead of n65”? 

	Qualcomm
	Issue 1-2-1: OK with the recommended WF of both 30MHz and 90MHz duplexer could be accommodated.  
Issue 1-2-2: The recommended WF is a feasible solution. The problem is n256 will not be able to use in the country who has band n34 due to the high A-MPR and additional 5Mhz guard band. We should note that it is related with Issue 1-2-5. It says if the general option such as specifying an isolation between NTN and TN or DBT can be accepted. It could help to solve all the UE to UE co-ex between NTN and TN.
Issue 1-2-3: Per our preliminary analysis, it seems no need to define the A-MPR requirements for n39.
Issue 1-2-4: We are OK with recommended WF.
Issue 1-2-5: For option 2/3, how to guarantee the n256 not to operate in geographical area with TN coverage? And we need to consider how to write the spec.  We could not specify any corresponding requirements in RAN4 spec…
For option 5, in our option, there is no need to determine whether the IMT services exist for the protected TN bands. That means in case there is terrestrial network signals, NTN UE should access to the terrestrial network which is supported by the existing  frequency priority configuration agreed in RAN2. This could solve the UE-to-UE co-ex for both overlapping bands and adjacent bands. We encourage companies to check with RAN2 colleagues if possible to save the time.
Issue 1-2-6: We are OK to send LS once RAN4’s solution might have RAN2 impact. But the pre-condition is it should not have impact on the completion of RAN4 core part.

	Skyworks
	Issue 1-2-1: we support the WF that both implementation are accommodated requirement is n256 spectrum only. Based on extrapolating the SEM mask to the ACLR4 region which overlaps n39 for the lowest n256 20MHz channel it is feasible to specify -50dBm/MHz protection level for n39 by n256 even when using n65 duplexer (no filter help assumed). This assumes the maximum n256 bandwidth is 20MHz and preliminary measurements confirm that -51dBm /MHz is reached at 60MHz distance from the 20MHz channel edge when 30dB ACLR is reached. For n34 independently of the filter implementation NS_24 will have to apply
As a compromise to enable implementations using n65 duplexer I suggest:
· n256 protects bands 33, n39 and n101 at -50dBm/MHz (normal protection) and obviously n3, n1, 23, n65 and n66
· band 37 is not part of any NR coex tables => ignore
· NS_24 AMPR applies for n34 (independently from filter implementation)
· n1 REFSENS is used
· Only n65 duplexer adaptation needed: OOB blocking is adapted to enable n65 duplexer in the 1920-1980MHz range.
Issue 1-2-2: NS_24 can apply independently of filter implementation as n34 is adjacent and the relevant n65 A-MPR up to 20MHz BW can be reused
Issue 1-2-3: Based on our analysis, even with an n65 duplexer AMPR is not needed to meet -50dBm/MHz in n39. preliminary measurements confirm that -51dBm /MHz is reached at 60MHz distance from the 20MHz channel edge when 30dB ACLR is reached thus MPR is sufficient.
Issue 1-2-4: n101 and 33, 35 can be protected similarly to n39 so I do not see the need to exclude them unless there is a clear input that these are not deployed in the same region than n256. The only exception is band 37 which is not covered in any NR coex tables
Issue 1-2-5: at this point we don’t see that 3GPP can solve this overlapping issue with n2, 23, n25 and n70 and this should be left o the regulator.
Issue 1-2-6: it is unclear what RAN4 could do since this depends on potential regulation, thus we are not sure an LS to RAN2 is needed/feasible

	MediaTek
	Issue 1-2-1: We are okay that both 30MHz and 90MHz duplexer could be accommodated for band n256.  

Issue 1-2-3: Based on pre-meeting discussion, we can accept that no A-MPR requirement is needed for band n39.

	CATT
	Issue 1-2-1: prefer Option1. Clarification is needed for the sentence ” Requirement itself would be still applicable for n256 instead of n65”
Issue 1-2-2: recommended WF after the pre-meeting discussion is OK for us.
Issue 1-2-3: 
Agree with CMCC analysis. We may need further discussion.
Issue 1-2-4: 
The recommended WF is ok for us.
Issue 1-2-5:
Either option 2 or option 3 could work.	
Issue 1-2-6:
Ok to send the LS and let RAN1/2 decide. But the completion of R17 NTN should not be delayed due to this LS.

	T-Mobile USA
	Issue 1-2-5: We agree with Ericsson: We don’t support any option proposed in the recommended way forward, but support option 2 from the initial summary (n256 should not operate in geographical area where n2, n25 and n70 are operating). Even though the ultimate decision is up to the regulators, 3GPP should make it clear that it is not possible for the n256 UL co coexist with the n2/n25/n70 downlinks in the same geographic region. We are also concerned about the very late discussion about DBT. Even if DBT is introduced in the future, how will Rel-17 n256 NTN UEs be prevented from operating in regions where n2/n25/n70 are deployed since they won’t have DBT functionality? 

	Hughes/EchoStar
	Issue 1-2-1: Although 30 MHz duplexer is more straight forward, we support the Recommended WF that both 30MHz and 90MHz duplexer should be accommodated for band n256.
Issue 1-2-2:   Agreed with WF – the co-existence with n34 can be handled by NS_24 to protect n34, which is exactly similar to the case of n65 protection for n34.
                      Options 4 and 5 are completely not acceptable.
Issue 1-2-3:   n39 is a non-issue with n256 being 60 MHz away. If in the case of re-using n65 duplexer, it should be handled by how n65 and n1 co-existence Table 6.5.3.2-1: Requirements for spurious emissions for UE co-existence. No FFS needed for how to protect n39.
Issue 1-2-4:  OK with the recommended way forward here.
Issue 1-2-5: 	Issues with n256 UL in the US (with n2, n25, n70 DL) should be left to the regulator – currently there are no authorization for co-existence of MSS UL and TN DL operation in the same region. TR 28.863 already summarised that n256 should not operate in geographical area where n2, n25 and n70 DL are operating.
Issue 1-2-6:   It is unclear what RAN4 or RAN2 could do – this is subject to local regulations

	THALES
	Issue 1-2-1: 
Agree with the proposed WF, as discussed during the offline pre-meeting discussion.

Issue 1-2-2:
Agree with the proposed WF, as discussed during the offline pre-meeting discussion. NS_24 is sufficient to provide protection. In any case, could the companies clarify if (actually) there is any license given for n34?

Issue 1-2-3: 
n39 could be FFS, indeed. This band is not located in close proximity of n256. If it is considered problematic, why was not considered for coexistence analysis?

Issue 1-2-4: 
Agree with the recommended WF.

Issue 1-2-5:
Supporting Option 1 from recommended WF.
Coexistence/operation with UL n256 should be based on local regulations. We should refer to the Region where these other Terrestrial bands (n2, n25, n70) are operated, and depending how n256 can be used in those regions.

Issue 1-2-6: 
We agree with Ericsson, is too late for any LS if we want to finalize this in Rel.17.

	ZTE
	Issue 1-2-1: fine with recommended WF.  To Ericsson,  that senstence is mainly to resolove the concerns from Ecostat that we are referring the requirement for n65, we need to define requirement specifically to n256.
Issue 1-2-2: recommended WF  is OK for us.
Issue 1-2-3:  fine with recommended WF since skyworks and Quaclomm confirm that no A-MPR requirement is needed
Issue 1-2-4: 	we are fine to take the b33 back and this is just upper part of n39, similar A-MPR as n39 could be applied here. For B35 and n39, we can further check it. 
Issue 1-2-5 and 1-2-6: 
We still prefer to share the issues identified in RAN4 with other groups, whether they plan to complete this in Rel-17 or in future release, this could be up to other working group or  RAN-discussion.

	Omnispace
	Issue 1-2-1 Recommended wayforward is acceptable to us 
Issue 1-2-2 we agree with the way forwaed: For n34,  to reuse the NS_24 with 5MHz guard band at the upper of n256 UL frequency range.
Issue 1-2-3 agree with EchoStar’s view and n39 is 60 MHz ; n39 is non issue with n256 band
1-2-4 we agree with recommended way forward 
1-2-5 We agree with Option 1 and the recomende way forward. Furthermore, the overlapping band scenario should be left to the regulator 


	Inmarsat
	1-2-1: We are ok with WF
1-2-2: Ok with WF after pre-meeting discussion, also, any discussions about deployment or preventing transmission in a certain area is out of the scope of 3GPP and should be left to regulators.
1-2-3: Considering n39 is essentially scope creep and we don’t think it’s necessary since it’s very far from n256
1-2-4: We are ok with WF
1-2-5: We support option 1 – any coexistence for overlapping parts should be left to the regulators, it’s not for 3GPP to decide arbitrarily on new operation regulation.
1-2-6: We don’t support addressing regulatory matters in this forum.  We don’t support either option 1 or 2.

	T-Mobile USA
	1-2-5: We have concerns about the GTW WF that  the spec would state the coexistence is up to the regulators for the overlapping spectrum. Of course regulations always apply to deployments, but RAN4 often has requirements that exceed regulatory requirements.  We would prefer a not similar to what ZTE proposed in the GTW session, but maybe saying that a coexistence mechanism has not been agreed to in RAN4. 



Issue 1-3:
	Company
	Comments 

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

	EricssonCompany B
	Issue 1-3-1: We understand the intention and would agree with this, but there is no more “NR node B” with satellite now, we only have the SAN as a black box. Some wording clarification would be needed here.

	Huawei
	Issue 1-3-1:
In my understanding, the UL pre-compensation is not considered when the Frequency error requirements are specified in TS 38.101-1. 
I understand the intention of this paper. But if we just compare to the reference the carrier frequency assigned by the NR Node B/SAN instead of the carrier frequency received from the NR Node B/SAN, the frequency error of SAN is also included. That’s the key issue.

	Qualcomm
	Issue 1-3-1:
First of all, there is no NR Node B in NTN spec. It should be NR SAN.
It is not clear for this “The NTN satellite UE modulated carrier frequency should be measured at its reception by the NR Node B”. what does the its reception by the NR Node B/SAN here? It means the assigned the DL frequency? Would it include the pre-compensation from NR SAN if any?
It seems with further checking from RAN1 that the pre-compensation is not specified anywhere. In order to test the correct frequency behavior in UE, better wording would be:
The NTN satellite UE basic measurement interval of modulated carrier frequency is 1 UL slot. The NTN satellite UE pre-compensates the uplink modulated carrier frequency by the estimated doppler shift based on received ephemeris information of the SAN in [IE ephemeris info] and its own location. The mean value of basic measurements of NTN UE modulated carrier frequency shall be accurate to within ± 0.1 PPM observed over a period of 1 ms of cumulated measurement intervals compared to ideally compensated reference uplink carrier frequency assigned by the SAN.
The Nokia proposed text is little vague, such as how will ran5 know how to define SAN reference point. If this is not acceptable, then atleast it should be added to the current spec that ephemeris information in basic frequency error test is set such that UE will not compensate doppler.   

	CATT
	Ok to further discuss this issue. But could be done under TEI later.

	THALES
	Issue 1-3-1: SAN should be considered as a single entity. Not clear if the phrase still makes sense after modification.

	Ligado Networks
	Issue 1-3-1: This pertains to LEOs. Should there be a qualifier to indicate this is applicable only for LEO?

	ZTE
	Issue 1-3-1:
Similar view as Huawei and Qualcomm.

	Nokia
	To clarify we are indeed trying to ensure that the carrier frequency is accurate also taking into account doppler pre-compensation by the UE, if any. In our view the modulated carrier frequency has to be accurate to the UL carrier frequency assigned by the NR SAN. By this we mean the intended operation frequency (i.e. NR ARFCN) scheduled by the SAN. Therefor to confirm the assigned UL frequency accuracy it would be needed to measure this at the reception of SAN since it may be including pre-compensation meaning it may be “intentional” of at the transmit point of the UE. 
In short, we understand the comments and would like to propose a rephrased version of the text as blow:

The NTN satellite UE basic measurement interval of modulated carrier frequency is 1 UL slot. The NTN satellite UE modulated carrier frequency should be compared to the reference carrier frequency assigned by the NR SAN. The mean value of basic measurements of NTN UE modulated carrier frequency shall be accurate to within ± 0.1 PPM observed over a period of 1 ms of cumulated measurement. If the UE applies frequency pre-compensation the requirement shall be fulfilled at the reception point of the SAN.
To Ligado – Yes in principle this modification of the requirements may not be needed for GEO since no pre-compensation is expected. However, the proposed rewording does not affect the GEO deployments in our view.
To Qualcomm et. al. – At the moment DL pre-compensation is not supported in Rel-17 per RAN1 agreement, why we here focus on UL. We agree that exactly how to verify/test this requirement for UL can be further discussed in RAN5 but the reequipment shall be defined in RAN4.


	MediaTek
	The understanding when we agreed the CRs was that we are not testing pre-compensation in this requirement, as it would seem very complex to do. We suggest not to re-write the Frequency Error requirement.

	Inmarsat
	1-3-1: No strong views, but it should be clear where this requirement applies given that the SAN is a black box.



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
	Tentative agreements:
Issue 1-1-1:   A-MPR requirement defined for NS_57
· Agreement: Option 1: no A-MPR requirements for NS_57
Issue 1-1-2:   Naming for satellite NS value

· Agreement: Option 1: to define NS_xxN for NTN NS naming for all the NTN bands
Issue 1-2-1:    Duplexer assumption for n256

· Agreement:
· Both 30MHz and 90MHz duplexer could be accommodated. 
· Note:  Requirement itself would be applicable for n256 instead of referring to band n65 in the TS 38.101-5 spec 
· Note:  Above assumption agreed under the condition there is no impact on the competition of NTN UE RF core requirements. 
Issue 1-2-2:    Coexistence protection for band n34 DL
· Agreement:
· For n34,  to reuse the NS_24 including associated A-MPR value as specified in TS 38.101-1
· Note: there is 5MHz guard band at the upper of n256 UL frequency range
Issue 1-2-3:    Coexistence protection for band n39 DL
· Agreement:
·  For n39/n101/B33/B35,  no A-MPR requirement is needed to meet -50dBm/MHz co-existence requirement
Issue 1-2-4:    Coexistence protection for band B33, B35, B37
· Agreement: Exclude band 37 in the co-existence requirements
Issue 1-2-5:    coexistence protection for band n2, n25 and n70, [FFS for n23] with its DL overlapping with n256 UL
· Agreement:
· There is no UE co-existence requirements (-50dB/MHz) for the TN bands (i.e. n2, n25 and n70) which overlapping with n256 in Rel-17 for RAN4 specification.
· It’s RAN4 understanding that how to handle the co-existence issue shall rely on regional regulation. 
· Add a note into TS 38.101-5 co-existence requirement table: “The co-existence between n256 and band n2, n25 and n70 subject to regional/national regulation”
· A TP to TR can be used to capture the observations from Rel-17 RAN4 study.
Session chair note: Some RAN4 companies think it’s worth to study optimized solution for NTN- NT bands co-existence including the overlapping bands and adjacent bands. 

Recommendations for 2nd round:
Issue 1-3-1:   NTN UE reference point for frequency error
· Proposals
· Option 1:  
The NTN satellite UE basic measurement interval of modulated carrier frequency is 1 UL slot. The NTN satellite UE modulated carrier frequency should be measured at its reception by the NR SANNode B. The mean value of basic measurements of NTN UE modulated carrier frequency shall be accurate to within ± 0.1 PPM observed over a period of 1 ms of cumulated measurement intervals compared to reference the carrier frequency assigned by the NR SANNode B.
· Option 2: others





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)


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

	R4-2208378
	Mediatek India Technology Pvt.
	Discussion on UE RX REFSENS and OOBB for band n256
Observation 1: In [1][2], there are two duplexers assumption for n256. It is agreed to keep UE implementation freedom for both options and choose the minimum requirements among option 1 and option 2 for REFSENS.
Regarding option 2, band n256 REFSENS is shown Table 2-1.

Proposal 1: REFSENS is normally minimum requirement. Regarding two feasible duplexers for band n256, REFSENS in Table 2-1 shall not preclude better UE implementation performance. To remove square brackets of TP REFSENS specification. 
Observation 2: Regarding n65 hardware for band n256, similar requirements about reusing n96 hardware for band n102 can be studied. As shown in Table 2-3, Pinterferer for n102 OOBB range2 is modified to be -33dBm. Regarding modified Pinterferer of -33dBm in n102 OOBB range 3, the modified and extended frequency range is FDL_high + MAX(200,3*CBW) < f ≤ MAX(375,3*CBW) MHz. 

Proposal 2: Based on observation 2 and evaluation, regarding n256 OOBB range 2 and 3 requirements, it is feasible to remove Note 3 and 4, and the square brackets of Note 1 and 2 as shown Table 2-4.


	R4-2208885
	Ericsson
	NTN - UE RF RX: remaining issues
Proposal: Consider only dedicated 30MHz duplexer for UE operating in band n256. REFSENS and out of band blocking should be specified according to the following tables:
	Operating band / SCS / Channel bandwidth / Duplex-mode

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	Duplex Mode

	n256
	15
	-100.0
	-96.8
	-95.0
	-93.8
	FDD

	
	30
	
	-97.1
	-95.1
	-94.0
	

	
	60
	
	-97.5
	-95.4
	-94.2
	



Out of-band blocking for NR satellite bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz
	
	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

	




	R4-2209088
	Xiaomi
	Discussion on out of band blocking requirements for NTN UE
Proposal 1: for Band n256, if -145 MHz offset from the edge of Band n256 for option 3 is considered, the Pinterferer for range 3 is no need to be modified.
Proposal 2:for Band n256, Some other relaxations shall be needed for Range 2. 
Such as the Pinterferer shall be modified as -35 dBm, Or the applicable lower frequency range f – FDL_low for n256 shall start from -90 MHz instead of -60 MHz if Pinterferer =-30dBm is kept.

	R4-2209363
	Huawei, HiSilicon
	Discussion on UE requirements for different duplexer implementation
Proposal 1: In order to decouple the discussion on duplexer implementation and RF requirements, it’s proposed to specify two bands for different duplexer implementation with different RF requirements since it’s agreed that there is no restriction on duplexer implementation for S-band. Reusing n65 duplexer can be assumed for band n256 and 30MHz dedicated duplexer can be assumed for new band n254. For new band n254, all the RF requirements can be same as band n256 except for spurious emissions for UE coexistence/REFSENS/Out-of-band blocking requirements.

	R4-2209401
	HUGHES Network Systems Ltd; Hughes/EchoStar
	Selection of UE duplexer and REFSENS for band n256 in TS 38.101-5 
Proposal 1: Use of a dedicated 30MHz duplexer for UE operation in band n256.
Proposal 2: Adopt REFSENS for band n256 in Table 7.3.2-1a of TS 38.101-5 [2] based on the filtering capability of a dedicated 30 MHz duplexer for band n256.

Per GTW Agreement RAN4#102-e:  Keep UE implementation freedom for both options and define RAN4 RF requirements compatible with above options. 
[bookmark: _Hlk101788536]Proposal 3: To add a Note in Table 7.3.2-1: 
Note 1: UE shall have the freedom to implement n65 duplexer or other combinations, with the associated REFSENS (Table 7.3.2-1a of TS 38.101-1).


	R4-2209597
	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 REFSENS for n256
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1-1:  r
· Proposals
· Option 1: reusing n65 [MTK,ZTE]
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)

	n256
	15
	-99.5
	-96.3
	-94.5
	-93.3
	
	
	
	
	
	

	
	30
	
	-96.6
	-94.6
	-93.5
	
	
	
	
	
	

	
	60
	
	-97.0
	-94.9
	-93.7
	
	
	
	
	
	



· Option 2:  30MHz dedicated filter [Ericsson,HUGHES Network Systems Ltd; Hughes/EchoStar ]
	Operating band / SCS / Channel bandwidth / Duplex-mode

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	Duplex Mode

	n256
	15
	-100.0
	-96.8
	-95.0
	-93.8
	FDD

	
	30
	
	-97.1
	-95.1
	-94.0
	

	
	60
	
	-97.5
	-95.4
	-94.2
	



· Recommended WF
Further discuss the REFSENS requirement in the intermediate round if we have the agreement on duplexer.

Sub-topic 2-2 OOBB requirements for n256
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1-1:  
· Proposals
· Option 1: dedicated 30MHz duplexer [Ericsson, HUGHES Network Systems Ltd; Hughes/EchoSta]
	
	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

	



· Option 2a:  reusing n65 duplexer [MTK, ZTE]
	
	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 2 requirement, the applicable lower frequency range should be modified as  -145 < f – FDL_low ≤ -60
NOTE 2:	For band n256 in Range 3 requirement, the applicable lower frequency range should be modified as 1 ≤ f ≤ FDL_low – 145
NOTE 3:	For band n256 in Range 2 requirement, the Pinterferer should be the same as -30
NOTE 4:	For band n256 in Range 3 requirement, the Pinterferer should be the same as -15




· Option 2b: reusing n65 duplexer [Xiaomi]
For range 3, the Pinterferer for range 3 is no need to be modified.
                      For range 2, with following relaxations 
Such as the Pinterferer shall be modified as -35 dBm, Or the applicable lower frequency range f – FDL_low for n256 shall start from -90 MHz instead of -60 MHz if Pinterferer =-30dBm is kept.
· Recommended WF
Further discuss the OOBB requirement in the intermediate round if we have the agreement on duplexer.


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

	CMCC
	Issue 2-1: 
if we final define two kinds of duplex for n256 UE, we could define both option1 and option 2 into the spec and the final choice between option 1 and option 2 is based on declaration.


	Company B Ericsson
	Issue 2-1-1: This is again depending on agreement on issue 1-2-1, we prefer option 2.
Issue 2-2-1: This is again depending on agreement on issue 1-2-1, we prefer option 1.

	Huawei
	Issue 2-1-1: Option 2.
Issue 2-2-1: Option 1.

	Xiaomi
	Issue 2-1-1: It depends on the outcome of Issue 1-2-1. If two options on duplexer should be accommodated, the average approach or defining two kinds of values are acceptable for us.
Issue 2-2-1: Option 2b, from the figure 2 in the paper R4-2209088, the start of range 2 for proposed OOB requirement is immediately outside of band n65, there is no any filter attenuation if n65 duplexer is reused, which seems more stringent compared with Range 2 for Band n65, Therefore, some other relaxations may be needed.

	Qualcomm
	Issue 2-1-1: It depends on Issue 1-2-1. If both 30MHz and 90MHz should be accommodated, we should go with option 1.
Issues 2-2-1: It depends on Issue 1-2-1. If both 30MHz and 90MHz should be accommodated, we should go with option 2a.

	Skyworks
	Issue 2-1-1: as a compromise to enable both duplexer options we are fine with adopting band n1 REFSENS (option 2)
Issue 2-2-1: this is the key to enable n65 duplexer implementation and we support option 2a, it may even be feasible to tighten range 3 as the n65 duplexer will provide 15dB further attenuation sooner than 145MHz away, a full 60MHz offset may not be needed.

	MediaTek
	Issue 2-1-1: Given that REFSENS is normally minimum requirement, option 1 is recommended. However, since the 0.5dB difference between option 1 and 2 is not much, as a compromise, we are also considering option 2 no matter 30MHz or 90MHz filter is used.  

Issues 2-2-1: If both 30MHz and 90MHz should be accommodated, we support option 2a. 
For the sake of progress, we are also thinking whether modified wording below could be used to accommodate option 1 and option 2a.
NOTE 1:	For band n256 in Range 2 requirement, the applicable lower frequency range should be modified as  -145 < f – FDL_low ≤ -60 when n65 filter is applicable for band n256
NOTE 2:	For band n256 in Range 3 requirement, the applicable lower frequency range should be modified as 1 ≤ f ≤ FDL_low – 145 when n65 filter is applicable for band n256


	CATT
	Issue 2-1-1: Option 2.
Issue 2-2-1: Option 1.

	Hughes/EchoStar
	Issue 2-1-1: The REFSENS should follow the duplexer options. In the case of n256 (30 MHz) the REFSENS should be true to the size of the band. If reusing n65, the REFSENS should be based on n65 duplexer (90 MHz).
Issue 2-2-1: Based on the size of n256 band, we prefer option 1.

	ZTE
	Issue 2-1-1/2: it depends on the discussion on issue 1-2-1.

	Omnispace
	Issue 2-1-1 Option 2


	Skyworks
	Issue 2-1-1: Post GTW: since the option 2a is chosen from GTW, as discussed the RANge 3 extension to 145MHz offset may not be necessary: Actually band 3 DL is only 100MHz away from n256 and even a n65 filter there will have good attenuation in band 3. So it should be feasible to extend Range 3 from 85MHz to 100MHz instead of 145MHz.

	Qualcomm2
	Issue 2-1-1: Response to Skyworks regarding the Range 3 extension.
We agree with that 145MHz might not be necessary. But we need more time to check whether Range 3 could be extended to 100MHz rather than 145MHz. At this stage, I would keep 145 with []. We can further improve the requirements in future if needed.

	Hughes/EchoStar2
	Updated view on:
Issue 2-1-1: For Option 2b: reusing n65 duplexer [Xiaomi] - we disagree with relaxing the                      
Pinterferer to -35 dBm, as there is no justification for this value.


	Xiaomi
	To Hughes/EchoStar2:
Thanks for the comment. Here I would like give the more explaination with the help of following figure. Considering there would be no any attenuation for range 2 if n65 duplxer is assumed, 5dB relaxation is not an aggressive value compared to the attuation of duplxer due to 60MHz offset for the lagacy requirements.
[image: cid:image002.jpg@01D8660E.55BC78E0]



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#1
	Tentative agreements:
Candidate options:
Issue 2-1-1:  REFSENS for n256
Agreement: Option 2
	Operating band / SCS / Channel bandwidth / Duplex-mode

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	Duplex Mode

	n256
	15
	-100.0
	-96.8
	-95.0
	-93.8
	FDD

	
	30
	
	-97.1
	-95.1
	-94.0
	

	
	60
	
	-97.5
	-95.4
	-94.2
	


Issue 2-1-1:  OOBB requirements for n256
· Agreement:
	
	Parameter
	Unit
	Range 1
	Range 2
	Range 3

	
	Pinterferer
	dBm
	-44
	[-35]
	-15

	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 2 requirement, the applicable lower frequency range should be modified as  -145 < f – FDL_low ≤ -60
NOTE 2:	For band n256 in Range 3 requirement, the applicable lower frequency range should be modified as 1 ≤ f ≤ FDL_low – [145]




Recommendations for 2nd round:
Further discuss the values kep in bracket in issue 2-1-1 




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

	R4-2208886
pCR to TS 38.101-5 - Alignment
Ericsson
	Company A

	
	Company B

	
	THALES: the abbreviations for 38.101-5 should be included/merged in THALES document R4-2209992 from 307 discussion.

	R4-2207968
Updates to TS 38.101-5 related to n255 A-MPR clause
Ligado
	Company A

	
	Company B

	
	Ericsson: ok with the technical content, but we have a concurrent CR (R4-2208886) to change NS naming. If such update would be agreed, this CR could take that agreement into account then.

	R4-2208662
TP to TS 38.101-5 on Conducted transmitter characteristics
ZTE Corporation
	Company A

	
	Company B

	
	

	R4-2209366
TP for 38.101-5 on Output RF spectrum emissions for satellite UE except for UE coexistence
Huawei, HiSilicon
	Company A

	
	Company B

	
	

	R4-2209367
TP for 38.101-5 on Spurious emissions for UE coexistence
Huawei, HiSilicon
	Company A

	
	Hughes/EchoStar: Current wording in NOTE 3 - should reference to TR 38.863 section 5.2	

	
	Ericsson: To be updated with the RAN4 agreement on coexistence, but current wording for note 3 would not be acceptable to us.
Qualcomm: Need to wait for the conclusion for UE-UE co-ex discussion.


	R4-2208476
TP to update TS 38.101-5 clause 7.6.3 on OOBB
Mediatek India Technology Pvt.
	Company A

	
	Company B

	
	Ericsson: This is pending on the choice of the duplexer type, to be aligned then.

	R4-2209087
Updates for TS38.101-5 on out of band blocking requirement for NTN UE
Xiaomi
	Company A

	
	Company B

	
	Ericsson: We should not change interferer power in all range 2, but better change lower frequency then. This change might even not be needed, depending on the agreement on duplexer.

	R4-2209490
TP to TS 38.101-5 on 7.3 Reference Sensitivity 
HUGHES Network Systems Ltd, Hughes/EchoStar
	Company A

	
	Company B

	
	Ericsson: The note 1 (Note 1: UE shall have the freedom to implement n65 duplexer or other combinations, with the associated REFSENS (Table 7.3.2-1a of TS 38.101-1) in table 7.3.2-1 would depend on RAN4 agreement on issue 1-2-1. 
Huawei: Some editorial errors. Wording should be improved based TS 38.101.
Qualcomm: It depends on the duplexer selection.
Omnispace : it depends on the selection of the Duplexer

	
	Company A

	
	Company B

	
	

	
	Company A

	
	Company B

	
	

	
	Company A

	
	Company B

	
	

	
	Company A

	
	Company B

	
	

	
	Company A

	
	Company B

	
	

	
	Company A

	
	Company B

	
	

	
	Company A

	
	Company B

	
	

	
	Company A

	
	Company B

	
	



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

	R4-2207969
TP for TR 38.863: Updates to n255 A-MPR Clause
Ligado
	Company A

	
	Company B

	
	Ericsson: The 6 observations made in R4-2207967 should also be captured here, this is relevant information.

	R4-2209365
TP for 38.863 on UE antenna characteristics for satellite access
Huawei, HiSilicon
	Company A

	
	Company B

	
	

	R4-2209089
TP for 38.863 on general part for NTN UE conducted receiver characteristics
Xiaomi
	Company A

	
	Company B

	
	

	R4-2209364
TP for 38.863 on UE Rx spurious emission requirements for satellite access
Huawei, HiSilicon
	Company A

	
	Company B

	
	

	
	Company A

	
	Company B

	
	

	
	Company A

	
	Company B

	
	

	
	Company A

	
	Company B

	
	

	
	Company A

	
	Company B

	
	

	
	Company A

	
	Company B

	
	

	
	Company A

	
	Company B

	
	

	
	Company A

	
	Company B

	
	

	
	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 remaining issue of NTN UE RF 
	ZTE
	

	
	TP to TR 38.863:  coexistence issues between NTN and TN from Rel-17 RAN4 study.
	Huawei
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

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

	R4-2208886
	
	pCR to TS 38.101-5 - Alignment
	Ericsson
	Merged
	

	R4-2207968
	
	Updates to TS 38.101-5 related to n255 A-MPR clause
	Ligado
	Revised to 
	Please update NS_57 naming

	R4-2208662
	
	TP to TS 38.101-5 on Conducted transmitter characteristics
	ZTE Corporation
	Agreeable
	

	R4-2209366

	
	TP for 38.101-5 on Output RF spectrum emissions for satellite UE except for UE coexistence

	Huawei, HiSilicon
	Agreeable
	

	R4-2209367

	
	TP for 38.101-5 on Spurious emissions for UE coexistence
	Huawei, HiSilicon
	Revise to 
	Keep aligned with GTW agreement 

	R4-2208476
	
	TP to update TS 38.101-5 clause 7.6.3 on OOBB
	Mediatek India Technology Pvt.
	Revise to 
	Capture the final agreement if reached, otherwise please capture the GTW agreement.

	R4-2209087
	
	Updates for TS38.101-5 on out of band blocking requirement for NTN UE

	Xiaomi
	Noted
	

	R4-2209490

	
	TP to TS 38.101-5 on 7.3 Reference Sensitivity
	HUGHES Network Systems Ltd, Hughes/EchoStar
	Revise to
	Note wording to be improved

	R4-2207969

	
	TP for TR 38.863: Updates to n255 A-MPR Clause

	Ligado
	Revise to
	The 6 observations made in R4-2207967 should also be captured here, this is relevant information.

	R4-2209365

	
	TP for 38.863 on UE antenna characteristics for satellite access

	Huawei, HiSilicon
	Agreeable
	

	R4-2209089

	
	TP for 38.863 on general part for NTN UE conducted receiver characteristics
	Xiaomi
	Agreeable
	

	R4-2209364

	
	TP for 38.863 on UE Rx spurious emission requirements for satellite access

	Huawei, HiSilicon
	Agreeable
	

	
	
	
	
	
	

	R4-2207967
	
	Measurements for n255 A-MPR evaluation
	Ligado Networks
	Noted
	

	R4-2208400
	
	Discussion on NS signaling for n256 NTN UE
	CMCC
	Noted
	

	R4-2208674
	
	Discussion on NTN UE Tx RF requirements

	Qualcomm Incorporated
	Noted
	

	R4-2208884
	
	NTN - UE RF TX: remaining issues
	Ericsson
	Noted
	

	R4-2209143
	
	n256 co-existence and filter implementation aspects
	Skyworks Solutions Inc.
	Noted
	

	R4-2209362
	
	Discussion on Spurious emissions for protected bands UE co-existence with draft LS

	Huawei, HiSilicon
	Noted
	

	R4-2209596
	
	Further discussion on NTN UE Tx RF requirements

	ZTE Corporation
	Noted
	

	R4-2209715
	
	Requirements for spurious emissions for UE co-existence n256

	HUGHES Network Systems Ltd; Hughes/EchoStar
	Noted
	

	R4-2209922
	
	On NTN UE frequency error reference point
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2208378
	
	Discussion on UE RX REFSENS and OOBB for band n256
	Mediatek India Technology Pvt.
	Noted
	

	R4-2208885
	
	NTN - UE RF RX: remaining issues
	Ericsson
	Noted
	

	R4-2209088
	
	Discussion on out of band blocking requirements for NTN UE
	Xiaomi
	Noted
	

	R4-2209363
	
	Discussion on UE requirements for different duplexer implementation
	Huawei, HiSilicon
	Noted
	

	R4-2209401
	
	Selection of UE duplexer and REFSENS for band n256 in TS 38.101-5 
	HUGHES Network Systems Ltd; Hughes/EchoStar
	Noted
	

	R4-2209597
	
	Further discussion on NTN UE Rx RF requirements
	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

	R4-22xxxxx
	
	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
	

	
	
	
	
	
	



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

	CMCC
	Chunxia Guo
	guochunxia@chinamobile.com

	Qualcomm
	Bin Han
	binhan@qti.qualcomm.com

	Qualcomm
	Ville Vintola
	vvintola@qti.qualcomm.com

	Skyworks Solutions Inc.
	Dominique Brunel
	Dominique.brunel@skyworksinc.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)
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