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[bookmark: _Hlk132223744]This summary cover Tdoc submitted in this meeting under agenda 5.31.1 (General and work plan) and 5.31.2.1 (Sidelink on a single unlicensed spectrum) in this meeting. The discussions below will be split into four sections with each topic.
Topic #1: General and work plan
Topic #2: System parameters for SL-U single CC 
Topic #3: Tx requirements for SL-U single CC 
Topic #4: Rx requirements for SL-U single CC

Topic #1: General and work plan
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2305421
	OPPO, LGE, Huawei
	Proposal: Approve the workplan for Rel-18 NR SL evolution WI.

	R4-2305423
	OPPO
	Observation 1:   SL-U requirements are mixing results of V2X feature and NR-U feature, it cannot directly fit into V2X sections with many requirements referring to or newly defined according to NR-U.
Observation 2:   V2X and SL-U are targeting different markets and UEs, putting them in a same section would be difficult to clearly distinguish the applicable requirements and in the end UE certification.
Proposal 1:         Introduce separate clauses for SL-U in 38.101-1 considering the different targeting UE types /markets, mixed feature of NR V2X and NR-U, and easy requirement definition /application in UE implementation /certification.
[bookmark: _Hlk132269672]Proposal 2:         Suffix “J” “Sidelink on shared spectrum” is used for SL-U.

	R4-2305817
	Qualcomm
	[bookmark: _Hlk132269769]Proposal: Capture the SL requirement under suffix E. FFS how to handle the V2X abbreviation. 
Proposal: Intraband contiguous CA specification structure would follow the example of shared spectrum access.
Moderator note: discussed in thread 146 SL CA

	R4-2305456
	Huawei, HiSilicon
	Proposal 1: It is proposed to have a separate suffix in the spec structure to facilitate specifying requirements for “sidelink on shared spectrum”.

	R4-2304485
	LG E
	Proposal #4: Capture the NR SL-U requirements into Suffix E, which already contains the V2X/Side link requirements on other sidelink operating bands.

	R4-2304952
	Nokia
	Observation 1: Suffix E is already defined for V2X and thereby sidelink operation/feature.
Proposal 1: Any requirements specific for sidelink in unlicensed spectrum shall be defined under existing suffix E in the RAN4 specification.
[bookmark: _Hlk132275935]Proposal 3: RAN4 to capture the requirements for new operating bands in existing V2X sections, possibly renamed to V2X/Sidelink.

	R4-2305078
	vivo
	Proposal 1: Capture the SL-U requirements into new Suffix J “sidelink on shared spectrum”. 

	R4-2304184
	Meta
	Proposal #2: The SL-U RF requirements can be captured in suffix E in TS38.101-1 and prefer to change ‘V2X’ acronym to ‘Sidelink’ acronym in TS38.101-1. 



Open issues summary
Sub-topic 1-1 RF WP for SL evolution
Issue 1-1-1: Is the WP in R4-2305421 acceptable?
· Option 1: Yes [OPPO, LGE, Huawei]
· Option 2: No, and update is xxx

	Company
	Comments

	vivo
	Option 1.

	OPPO
	Option 1

	LGE
	Option 1

	Huawei
	Option 1

	QCOM
	Option 1

	Moderator summary: Option 1 is agreed.



Sub-topic 1-2 Spec change
Issue 1-2-1: Which clause is used to define SL-U requirements
· Option 1: Suffix “J” “Sidelink on shared spectrum” is used for SL-U. [OPPO, Huawei, vivo]
· SL-U is a new feature different from V2X
· Introduce separate clauses for SL-U in 38.101-1 considering the different targeting UE types /markets, mixed feature of NR V2X and NR-U, and easy requirement definition /application in UE implementation /certification.
· Option 2: Capture the SL requirement under suffix E. FFS how to handle the V2X abbreviation. [QC, LGE, Nokia, Meta]
· V2X means ‘Vehicle to everything’. It is in fact sidelink and operates PC5. Sidelink and V2X are the same from a core UE requirements standpoint. Capture the requirements for new operating bands in existing V2X sections, possibly renamed to V2X/Sidelink.

GTW Discussions: 
LGE: we share the moderator view. Both options can work. One kind of new idea is to split the suffix. We could consider this solution. There is need to differentiate between NR-U and NR.
Huawei: support option 1. There is separate section for uplink MIMO.
Xiaomi: support option 2. Share the similar understanding as LGE. CA with suffix A can be used under suffix E.
Meta: same view as LGE and Xiaomi. 
Nokia: support option 2. Option 1 is mistake before.
Huawei: The scenarios are different.

	Company
	Comments

	vivo
	We support Option 1 in the main bullet. For SL, we agree it is a new feature different from V2X. We just need clarification that what is the different UE types for SL-U?

	OPPO
	Option 1, and the reason is as the sub-bullet in Option 1. 

	Meta
	Option 2. RAN4 can use the renamed ‘Sidelink’ instead of ‘V2X’. 

	Nokia
	Option 2. We see no reason why a new suffix is needed. If there is a concern on the naming “V2X” it can be changed to “Sidelink” as proposed by Meta.

	LGE
	Option 2. Proposing to use NR V2X and NR SL-U to differentiate between the sidelinks.

	Xiaomi
	Option 2. 

	Huawei
	Option 1.

	QCOM
	Option 2

	Moderator summary: Based on GTW discussions, below approaches can be further discussed in next meeting:
· Option 1: Suffix “J” “Sidelink on shared spectrum” is used for SL-U.
· Option 2: Capture the SL requirement under suffix E. Change “V2X” to “Sidelink”.
· Option 3: Capture all SL requirement under suffix E but with different clauses for licensed and unlicensed operation. FFS on how to distinguish them in clause numbering considering impact of other features like SL CA.



Summary for 1st round 
Moderator note: Summary of the discussion for each issue can be found in the comment table respectively.
Topic #2: System parameters for SL-U single CC 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304460
	[bookmark: _Hlk132270433]CableLabs
	Observation 1: “Client devices are prohibited from connecting directly to another client device” in the 5.850-5.895 and 5.925-7.125 GHz bands per FCC rules in the USA.
Observation 2: “Standard client devices and low-power client devices shall not connect directly to another standard client device or low-power client device;” in the 5.925-7.125 GHz bands per ISED rules in Canada.

[bookmark: _Hlk132270381]Proposal 1: Add a note in TR 38.786 and/or TS 38.101-1 clause about the sidelink operating bands: “Sidelink operation in the frequency range 5850 – 7125 MHz is prohibited in USA, and in the frequency range 5925 – 7125 MHz is prohibited in Canada per regulatory rules. The band is applicable only in countries/regions where sidelink operation is allowed.”

Proposal 2: Add a note in TR 38.786 and/or TS 38.101-1, “n96 and/or n102, SL-U operation is excluded for vehicular UEs.”

Proposal 3: In SL bands n46, n96, and n102, add a note “UAV BRID/DAA operation is not applicable in this band.”

	R4-2304485
	LG E
	Proposal #1:Follow the RAN#99 agreement to introduce intra-band contiguous NR sidelink CA into band n47.
Moderator note: discussed in thread 146 SL CA.
Proposal #2: Focus first on defining the requirements for single carrier SL-U operation and then add combinations for concurrent operation based on company inputs. This proposal does not preclude the starting of the work to define the concurrent operation, but it is important to remember that single carrier functionality and requirements will create the basis for concurrent operation. It is also proposed to consider n77 for Uu and n96 for SL as one example band combination for con-current operation on Uu@Licensed and SL@Un-licensed (i.e, SL_n77A-n96A) and this is addressed in more detail under the agenda item 5.31.2.2	Con-current operation on Uu and sidelink.
Moderator note: discussed in thread 145.
Proposal #3:Adjacent channel co-existence analysis is needed only in the case that significant differences are foreseen between NRU and NR SL-U UE RF requirements.
Moderator note: discussed in thread 145.
Proposal #5:Do not define new Channel spacing for NR SL-U, but reuse the generic requirements in clause 5.4.1.
Proposal #6: Reuse band n46, n96 and n102 channel raster definitions from clause 5.4.2.1 NR-ARFCN and channel raster.
Proposal #7: Maintain the option for 7.5kHz and 5kHz small frequency shifts for the channel center frequency for the NR SL-U as specified in 5.4E.2.1 NR-ARFCN and channel raster.
Proposal #8:Reuse the NR V2X Channel raster to resource element mapping for NR SL-U.
Proposal #9: Reuse the NR V2X Channel raster entries for each operating band for NR SL-U.
Proposal #10: Do not define sync raster for NR SL-U, which is also the case for Rel-16 NR V2X.
Proposal #11: Reuse the NR-U requirements for wideband operation and Intra-cell guard bands in 38.101-1 clause 5.3.3 for NR SL-U.

	R4-2304952
	Nokia
	Observation 2: SL-U is being specified to operate in same bands as NR-U in FR1, thus SL-U may reuse NR-U RF requirements in large extent.
Proposal 2: RAN4 to discuss the inclusion of bands n46 and band n96/n102 for V2X operating bands.
Moderator note: RAN4 already have agreement on the operating bands which are n46/n96/n102, no further disucssion is needed for proposal 2 here.

Proposal 4: RAN4 to discuss the restrictions of allowed combination(s) of channel bandwidth and subcarrier spacing for shared spectrum channel access to be applied for V2X communication requirements.
Proposal 5: RAN4 to focus mainly on single carrier SL-U operation.

	R4-2305078
	vivo
	Proposal 2: No need to support 10MHz for single carrier operation for SL-U bands n46, n96 and n102.
Proposal 3: For SL-U channel spacing, it can refer to Clause 5.4.1 in TS 38.101-1.
Proposal 4. If alignment with WiFi or NR-U channel centers for SL-U is needed, it is suggested to reuse the channel raster for band n46, n96 and n102.
Proposal 5. For band n46, the NREF for 10MHz channel bandwidths are not applicable for SL-U.
Proposal 6. No need to define channel raster shift in NR SL-U.  
Proposal 7: Defer sync raster discussion for SL-U after RAN1 concludes S-SSB design.

	R4-2305424
	OPPO
	Proposal 1:          10MHz UE CBWs is not defined for n46/n96/n102 in R18 SL-U.
Proposal 2:          NR-U intra-cell guard bands for wideband operation are reused for SL-U.
Observation 1:   In unlicensed bands n46/n96/n102, there is no LTE V2X services, the channel alignment between LTE V2X and NR SL is no longer needed.
Proposal 3:          N*5kHz reference frequency shifted defined in NR V2X is not defined for SL-U considering there is no LTE V2X services in unlicensed bands n46/n96/n102 and no need to align the channel raster.
Observation 2:    New channel raster was defined for NR-U considering the channel arrangement restrictions in unlicensed bands, and these channel arrangements should be followed by SL-U UEs.
Proposal 4:          NR-U channel raster design in n46/n96/n102 are reused for R18 SL-U.
Proposal 5:          NR V2X (same as NR single CC) channel raster to RE mapping are reused for R18 SL-U.
Proposal 6:          NR V2X (same as NR-U and NR single CC) channel raster entries for each operating band are reused for R18 SL-U.
Observation 3:    SSB location for SL is either configured by NW or pre-configured, so there is no needed to define the Sync raster.
Proposal 7:          Sync raster is not defined for R18 SL-U.

	R4-2305457
	Huawei
	Proposal 2: The channel raster defined for unlicensed spectrum can be reused.
Proposal 3: Whether to define synchronization raster for SL-U is up to RAN1’s conclusion based on S-SSB design in Rel-18. 
Proposal 4: The requirements on wideband operation defined in Rel-16 can be reused in Rel-18.

	R4-2305523
	Xiaomi
	Observation 1: Wide-band operation is supported for SL-U in RAN1 design.
Observation 2: Intra-cell guard band PRBs are agreed to be used for PSSCH/PSCCH transmission.
Observation 3: In NR-U, nominal intra-cell guard band for wideband operation as well as the IE for intraCellGuardBandsUL-List and intraCellGuardBandsDL-List has been introduced.
Proposal 1: The frequency shift of NR sidelink is not needed.
Proposal 2: Reuse the channel raster entries of band n46, n96 and n102 for SL-U.
Proposal 3: For channel spacing, channel raster and channel raster resource mapping, general requirement can be re-used.
Proposal 4: To wait RAN1 S-SSB design to define the sync raster of SL-U.
Proposal 5：In SL-U, similar approach can be introduced with nominal intra-cell guard band and the intraCellGuardBandsSLTX-List and intraCellGuardBandsSLRX-List can be introduced.

	R4-2305815
	Qualcomm
	Proposal: Use the same channel arrangement (allowed NREF values) for n46/n96/n102 sidelink as in Uu shared spectrum. Allowed NREF values are in Tables 5.4.2.3-2, 3, and 4. The re-use is for the agreed channel bandwidths of 20,40, 60, 80, and 100 MHz.

	R4-2304184
	Meta
	Proposal #3: The 10MHz CBW was not supported for SL-U operation in a single carrier. It will be revisited when the 10MHz CBW is supported for NR-U operation in unlicensed bands as standalone.
Proposal #4: Reuse the channel raster definitions for bands n46, n96 and n102 as specified in clause 5.4.2.1 NR-ARFCN and channel raster. And prefer not to define the channel raster shift in SL-U.
Proposal #5: RAN4 does not need to define the synchronization raster for SL-U operation since the synchronization raster was not specified for NR-U and V2X operation.



Open issues summary
Sub-topic 2-1 Regualtion related
Issue 2-1-1: Regulation restrictions on application of unlicensed spectrum [CableLabs]
· [bookmark: _Hlk132271750]Proposal 1: Add a note in TR 38.786 and/or TS 38.101-1 clause about the sidelink operating bands: “Sidelink operation in the frequency range 5850 – 7125 MHz is prohibited in USA, and in the frequency range 5925 – 7125 MHz is prohibited in Canada per regulatory rules. The band is applicable only in countries/regions where sidelink operation is allowed.” 
· Proposal 2: Add a note in TR 38.786 and/or TS 38.101-1, “n96 and/or n102, SL-U operation is excluded for vehicular UEs.”
· Proposal 3: In SL bands n46, n96, and n102, add a note “UAV BRID/DAA operation is not applicable in this band.”
· [bookmark: _Hlk132271130]Observation 1: “Client devices are prohibited from connecting directly to another client device” in the 5.850-5.895 and 5.925-7.125 GHz bands per FCC rules in the USA.
· Observation 2: “Standard client devices and low-power client devices shall not connect directly to another standard client device or low-power client device;” in the 5.925-7.125 GHz bands per ISED rules in Canada.

· Recommended WF
· For proposal 1: capture the spectrum regulation restriction via note in the TR or TS, and wording can be updated based on the comments in 1st round.
· For proposal 2: not explicitly capture in RAN4 spec (TR/TS)
· For proposal 3: RAN4 confirm UAV is not in the scope of R18 SL evolution WI.

Cablelabs: we can agree with recommended WF.
Meta: we want to change the wording to “based on observation 1”.
Nokia: we should capture the regulation in TS. Need discuss the wording by email.
Vivo: for spectrum regulation restriction, current it is for indoor scenario. It is not for vehicular outdoor. Does it mean it can be applied for outdoor? Does we need to add n47 to reflect the regulation impact on n47.
Cablelabs: we change the frequency range, which does not overlap with n47.
LGE: agree with proposal 1. I did not agree with the addition from Meta. We can check if the US market can be aligned with other region.
Meta: the sidelink U operation is for NR-U. This does not support vehicular service. Operation on ITS n47 is not scope.
Cablelabs: to Vivo, checking FCC, it does not mention for indoor only.

Agreement:
· Capture the spectrum regulation restriction via note in the TR or TS, and wording can be updated based on the comments in 1st round.
· RAN4 confirm UAV is not in the scope of R18 SL evolution WI.

Moderator note: 
1. The wording in the proposal may need update, for example
a) Instead of using word “Sidelink operation is prohibited in xxxx”, better to reuse the exact wording in the regulation “Client devices are prohibited from connecting directly to another client device” 
b) Probably there is no regulations explicitly saying “Sidelink operation is allowed”, therefore, better not to say “The band is applicable only in countries/regions where sidelink operation is allowed” though it is obvious.
2. Regarding where to capture the note is another discussion point.
3. Regarding whether SL-U is excluded for V2X UE, there seems no explicit conclusion in RAN1 though it seems difficult to deploy V2X in SL-U.
4. UAV is a separate WI and not covered in this WI. There seems no need to say “UAV BRID/DAA operation is not applicable in this band”.
	Company
	Comments

	vivo
	if this spectrum restriction is mandated, does it affect ITS band n47, since it covers 5855 MHz – 5925 MHz? Do we need to add a note to band n47, too?

	OPPO
	Agree with the recommended WF.
For proposal 1, the proposed changes are: “Sidelink operation Client devices are prohibited from connecting directly to another client device in the frequency range 5850 – 7125 MHz is prohibited in USA, and in the frequency range 5925 – 7125 MHz is prohibited in Canada per regulatory rules. The band is applicable only in countries/regions where sidelink operation is allowed.”

	Meta
	In US, 5895~5925MHz frequency range will be used for ITS as follow in FCC-20-164A1 and No.21-1130 in US court.  
[image: Table

Description automatically generated]
So, Proposal 1 is not correct based on FCC regulation in n47. Just the observation 1 is correct understanding based on FCC regulation in R4-2304460 as follow
Observation 1: “Client devices are prohibited from connecting directly to another client device” in the 5.850-5.895 and 5.925-7.125 GHz bands per FCC rules in the USA.
 
Also, in proposal 2, Cable labs proposed the SL-U operation is excluded for vehicular UEs in n96 and/or n102. The SL-U operation is not only supporting vehicular service but also applied for proximity service as device-to-device and IoT service in smart factory. This use cases are supported by the sidelink operation as like NR-U in unlicensed band. Also the actual vehicular operation in unlicensed band only supported in band 47 and n47 only until now.
So, RAN4 can capture the Vehicular service in unlicensed band ins only supported in Band 47 or n47 and do not supported the vehicular service in n46/n96/n102.
For the proposal 3, we also fine to follow the UAV WID. It means that the only designated bands  will be defined to comply with the regulation for BRID/DAA use. Hence UAV BRID/DAA operation by sidelink is not applicable in n46/n96/n102 NR bands.

	Nokia
	We are okay with the recommend WF. We propose to change the wording to: “Direct connection between client devices in the shared spectrum band is subject to country-specific conditions” 

	CableLabs
	We modified proposal 1 to address comments from other companies “Client devices are prohibited from connecting directly to another client device in the frequency range 5850 – 5895 MHz and 5925 – 7125 MHz in USA, and in the frequency range 5925 – 7125 MHz in Canada per regulatory rules. Direct connection between client devices in the shared spectrum band is subject to country-specific conditions.” The note should be added in both TR 38.876 and TS 38.101 where the sidelink bands are described.
Regarding proposal 2 and 3, there is a statement in FCC Report & Order DOC-354364A1. Adding the notes as proposals 2 and 3 avoids confusion.
“82. We propose that unlicensed access points (both standard-power access point and low-power access point) be prohibited from operating in moving vehicles such as cars, trains, or aircraft. Our proposals are designed to provide protection to incumbent services and we believe that allowing access points in vehicles would not meet this goal.”
Regarding the moderator’s note #4, technically, UAV-to-UAV link could be operated by sidelink. The note in proposal 3 is to avoid any confusion.

	LGE
	Good inputs from Cable labs and Meta. Our understanding is more in line with Meta’s. Further discussion is likely needed to ensure that regulatory aspects are correctly taken into account and clarified with notes if/when seen necessary.

	Xiaomi
	Agree with the recommended WF.
For proposal 1, thanks META and CableLabs for the information and we can further discuss the wording.
For proposal 2, firstly, only the FCC rule prohibited the unlicensed access while for other regions it is not clear yet. Secondly, what we can agree is the V2X is not included in Rel-18 sidelink-e WID but to directly prohibited the bands seems premature to do so.
For proposal 3, we think it should be discussed in UAV WID.

	Huawei
	In general, we are ok with moderator’s recommended WF.

	Charter Communications Inc
	We agree with Cable Labs and FCC regulations need to be accounted and adhere to.   A note should be added in both TR 38.876 and TS 38.101 where the sidelink bands are described to highlight regional requirements.

	GTW Agreement:
· Capture the spectrum regulation restriction via note in the TR or TS, and wording can be updated based on the comments in 1st round.
· RAN4 confirm UAV is not in the scope of R18 SL evolution WI.



Sub-topic 2-2 Channel BW and SCS
Issue 2-2-1: CBW and SCS mapping
· Proposals: 
· Option 1: RAN4 to discuss the restrictions of allowed combination(s) of channel bandwidth and subcarrier spacing for shared spectrum channel access to be applied for V2X communication requirements. [Nokia]
· Recommended WF
· Reuse NR-U CBW and scs mapping in band n46/n96/n102 to SL-U.
Moderator note: RAN4 already agreed to introduce 20/40/60/80 as mandatory BW, and 100 as optional BW, and put 10MHz on hold to wait for SL CA, though no explicit agreement on the mapping of CBW and SCS. The NR-U mapping between CBW and SCS can be reused.
	Company
	Comments

	vivo
	We are OK with the recommended WF.

	OPPO
	Ok with WF.

	Meta
	Fine with the recommended WF

	Nokia
	We are OK with the recommended WF since this is the view of the majority. Our point of the proposal is, as commented at RAN4#106, if we can limit the options, we may be able to progress the work more smoothly.  

	LGE
	OK with recommended WF.

	Xiaomi
	OK with the recommended WF.

	Moderator summary: It is agreed to reuse NR-U CBW and scs mapping in band n46/n96/n102 to SL-U.



Issue 2-2-2: 10MHz CBW
· Proposals: 
· Option 1: 10MHz is not defined for single carrier operation for SL-U bands n46, n96 and n102. [vivo, OPPO, Meta]
· Recommended WF
· Option 1

	Company
	Comments

	vivo
	We support Option 1.

	OPPO
	Ok with WF.

	Meta
	Support option 1

	Nokia
	Support Option 1

	LGE
	OK with recommended WF.

	Xiaomi
	OK with the recommended WF.

	Huawei
	Ok with option 1.

	QCOM
	Option 1

	Moderator summary: Option 1 is agreed.



Sub-topic 2-3 Channel spacing
Issue 2-3-1: Channel spacing definition
· Proposals: 
· Option 1: Reuse the generic requirements in clause 5.4.1 of 38.101-1 for SL-U. [LGE, vivo, Xiaomi]
· Recommended WF
· Option 1

	Company
	Comments

	vivo
	Option 1.

	OPPO
	Ok with WF.

	Meta
	Support option 1

	Nokia
	In principle we are fine to reuse existing requirements. One question here is how to select which channel raster option, 100 or 15 kHz channel raster, to follow since NR-U have only a sub-set of raster points allowed for e.g. n46, as given in Table 5.4.2.3-2 so it is not clear.

	LGE
	OK with recommended WF.

	Xiaomi
	OK with the recommended WF.

	Huawei
	Support WF.

	QCOM
	Option 1

	Moderator summary: Option 1 is agreed, and FFS on how to select which channel raster option, 100 or 15 kHz channel raster, to follow considering NR-U have only a sub-set of raster points allowed for e.g. n46, as given in Table 5.4.2.3-2 of 38.101-1.



Sub-topic 2-4 Channel raster
Issue 2-4-1: Channel raster definition
· Proposals: 
· Option 1: Reuse band n46, n96 and n102 channel raster definitions from clause 5.4.2.1 NR-ARFCN and channel raster. [LGE, vivo, OPPO, Huawei, Xiaomi, Meta]
· Recommended WF
· Option 1

	Company
	Comments

	vivo
	Channel raster points for 10MHz in band n46 are not used for SL-U operation.

	OPPO
	Ok with WF.

	Meta
	Support option 1

	Nokia
	Ok with Option 1 and if Issue 2-2-2 is agreed then the raster points for 10MHz CBW in n46 should be excluded for SL-U.

	LGE
	OK with recommended WF.

	Xiaomi
	OK with the recommended WF.

	Huawei
	We support the recommended WF.

	QCOM
	Option 1

	Moderator summary: Option 1 is agreed. And raster points for 10MHz CBW in n46 is agreed to be excluded for SL-U.



Issue 2-4-2: N*5kHz reference frequency shift
· Proposals: 
· Option 1: Maintain the option for 5kHz small frequency shifts for the channel center frequency for the NR SL-U as specified in 5.4E.2.1 NR-ARFCN and channel raster. [LGE]
· Option 2: No need to define channel raster shift in NR SL-U. [vivo, OPPO, Xiaomi, Meta]
· Considering there is no LTE V2X services in unlicensed bands n46/n96/n102 and no need to align the channel raster
· Recommended WF
· Option 2

	Company
	Comments

	vivo
	From our understanding, channel raster shift was introduced for n47 since the co-existence with LTE V2X is considered. However, for SL-U bands n46/n96/n102, it is no need to consider co-existence with LTE V2X, thus no need to define channel raster shift in NR SL-u.

	OPPO
	Ok with WF.

	Meta
	Support option 2

	Nokia
	We would be okay with option 2. However, they may be benefit of the flexibility already allowed by the V2X design as allowed by option 1.  

	LGE
	We agree that n x 5kHz shifts are not needed when NR-U channelization is used, but these are already defined for NR V2X sidelink and we did not find strong reasons why these must be removed. 

	Xiaomi
	Option 2.

	Huawei
	Option2.

	Moderator summary: Option 2 is agreed.



Issue 2-4-3: 7.5kHz reference frequency shift
· Proposals: 
· Option 1: Maintain the option for 7.5kHz small frequency shifts for the channel center frequency for the NR SL-U as specified in 5.4E.2.1 NR-ARFCN and channel raster. [LGE]
· Recommended WF
· Is Option 1 agreeable?

	Company
	Comments

	vivo
	No need to introduce 7.5kHz shift for SL-U.

	OPPO
	Ok with Option 1.

	Meta
	Support option 1

	Nokia
	Is this not dependent on the outcome of Issue 2-4-2

	LGE
	We agree that 7.5kHz shift is not needed when NR-U channelization is used, but this are already defined for NR V2X sidelink and we did not find strong reasons why these must be removed. 

	Xiaomi
	No need to introduce the 7.5kHz shift.

	Huawei
	Ok with Option 1.

	Moderator summary: No consensus in this meeting, it can be further discussed in next meeting.



Issue 2-4-4: Channel raster to RE mapping
· Proposals: 
· Option 1: Reuse the NR V2X Channel raster to RE mapping for NR SL-U. [LGE, OPPO, Xiaomi]
· Recommended WF
· Option 1

	Company
	Comments

	vivo
	The wording needs to be revised for SL instead of UL and DL. “The mapping depends on the total number of RBs that are allocated in the channel and applies to both UL and DL.”

	OPPO
	Ok with WF and the modification from vivo.

	Meta
	Option 1. RAN4 can use transmission and reception for sidelink instead of “UL and DL”

	LGE
	OK with recommended WF. We agree with remarks regarding the UL and DL use of SL RX and SL TX could be used.

	Xiaomi
	Option1.

	Moderator summary: It is agreed to reuse the NR V2X Channel raster to RE mapping for NR SL-U, and use “SL Tx and SL Rx” instead of “UL and DL” for SLU in spec.



Issue 2-4-5: Channel raster entries for each band
· Proposals: 
· Option 1: Reuse the NR V2X Channel raster entries for each operating band for NR SL-U. [LGE, OPPO, QC]
· NR V2X channel raster entries for each operating band is same as NR-U and NR single CC
· The re-use is for the agreed channel bandwidths of 20,40, 60, 80, and 100 MHz.
· Recommended WF
· Option 1

	Company
	Comments

	vivo
	Option 1 is OK.

	OPPO
	Ok with WF.

	Meta
	Fine with option 1

	Nokia
	Ok with Option 1

	LGE
	OK with recommended WF.

	Xiaomi
	Option 1.

	Huawei
	Support WF.

	QCOM
	Option 1

	Moderator summary: Option 1 is agreed.



Sub-topic 2-5 Sync raster
Issue 2-5-1: Sync raster definition
· Proposals: 
· Option 1: Do not define sync raster for NR SL-U, which is also the case for Rel-16 NR V2X. [LGE, OPPO, Meta]
· Option 2: Defer sync raster discussion for SL-U after RAN1 concludes S-SSB design. [vivo, Huawei, Xiaomi]
· Recommended WF
· Defer sync raster discussion for SL-U after RAN1 concludes S-SSB design, and if RAN1 conclude that the S-SSB is configured by NW, then do not define sync raster for NR SL-U similar as the case for Rel-16 NR V2X

	Company
	Comments

	vivo
	The recommended WF is OK.

	OPPO
	Ok with WF.

	Meta
	We are fine with the recommended WF.

	Nokia
	Ok with recommended WF.

	LGE
	OK with recommended WF.

	Xiaomi
	OK with recommended WF.

	Huawei
	Support the recommended WF from moderator.

	Moderator summary: It is agreed to defer sync raster discussion for SL-U after RAN1 concludes S-SSB design, and if RAN1 conclude that the S-SSB is configured by NW, then do not define sync raster for NR SL-U similar as the case for Rel-16 NR V2X



Sub-topic 2-6 Wideband operation
Issue 2-6-1: Wideband operation and Intra-cell guard bands definition
· Proposals: 
· Option 1: Reuse the NR-U requirements for wideband operation and Intra-cell guard bands in 38.101-1 clause 5.3.3 for NR SL-U. [LGE, OPPO, Huawei, Xiaomi]
· Option 2: In SL-U, intraCellGuardBandsSLTX-List and intraCellGuardBandsSLRX-List can be introduced. [Xiaomi]
· Recommended WF
· Option 1 is agreed.
· Is Option 2 agreeable?

	Company
	Comments

	OPPO
	Ok with Option 1, and for Option 2 if current NR-U IE cannot be reused then new IE as proposed in Option 2 can be introduced.

	Meta
	Fine with option 1

	Nokia
	Fine with Option 1, not sure if new IEs are needed so Option 2 is at best FSS

	LGE
	OK with recommended option 1. Option 2 to be further discussed if NR-U IE cannot be reused.

	Xiaomi
	OK with option 1. For option 2, at least current IE is for UL and DL list which is for sure not suitable to directly reused in sidelink operation and hence we propose option 2. 

	Huawei
	Support Option 1.

	QCOM
	We agree option 1
Option 2 we would like to discuss more.

	Moderator summary: Option 1 is agreed, FFS on Option 2.



Summary for 1st round 
Moderator note: Summary of the discussion for each issue can be found in the comment table respectively.
Discussion on 2nd round
Moderator note: Discussion based on following WF.
	New Tdoc number
	Title
	Source
	Comments

	
	WF on SLU single CC system parameters
	vivo
	Moderator note: This WF cover Topic#1 and #2.
Issue 1-1-1: Is the WP in R4-2305421 acceptable?
Issue 1-2-1: Which clause is used to define SL-U requirements
	Company
	Comments 

	Meta
	Option 2. We can reuse the notation of NR Uu. It was already mentioned in GTW session. We can add the NR SL CA with suffix A under suffix E as like “6.2E.1A.1” and SL-U can be added in suffix F under suffix E as like “6.2E.1F.1”
Maybe, option 3 is keep the “V2X” terminology. So it is not good for all NR SL operation specially SL-U operation, Proximity service and Public Safety usage.

	QCOM
	Option 3 is preferrable. Option 1 should be eliminated. 

	Huawei
	Prefer Option1. Support the recommended way forward to further discuss in the next meeting.

	LGE
	Option 3 is preferable. Sub-clauses within the Suffix E can be used to differentiate between NR V2X and NR SL-U. OK to continue discussion in next meeting.


Issue 2-1-1: Regulation restrictions on application of unlicensed spectrum [CableLabs]
	[bookmark: _Hlk132981497]Company
	Comments 

	CableLabs
	Regarding proposal 1, thanks Oppo, Meta and Nokia for the suggestions. We updated the TP to address the comments, see below. The note should be added in both TR 38.876 and TS 38.101 where the sidelink bands are described.
[bookmark: _Hlk133159771]“Client devices are prohibited from connecting directly to another client device in the frequency range 5850 – 5895 MHz and 5925 – 7125 MHz in USA, and in the frequency range 5925 – 7125 MHz in Canada per regulatory rules. Direct connection between client devices in the shared spectrum band is subject to country-specific conditions.”
Regarding proposal 2, the proposed note clarifies regulatory requirement for SL-U operation for vehicular UEs. We are open to update the wording. FCC Report & Order DOC-363490A1 has the following rule on 6 GHz mobile operations and use in moving vehicles:
“194. We will not permit standard-power and low-power indoor access points in the 6 GHz band to operate while in motion, with one exception in the U-NII-5 band with respect to large passenger aircraft operating over 10,000 feet. We decline to permit operation in vehicles because of the potential for increasing interference to incumbent services. As a result, the use of unlicensed access points shall not be permitted in moving vehicles such as cars, trains, boats, or small aircraft. Also, as proposed in the Notice we are prohibiting unlicensed devices in the 6 GHz band to be installed on unmanned aircraft systems.”
Regarding proposal 3, the FCC rules prohibiting UAV is listed above. We agree that it can be discussed in the UAV WID.

	vivo
	We give a recommended WF for this regulation note considering companies’ views. Companies can check if it can be accepted.

	Meta
	For the Proposal 1, we can captured in TR only as US ptohibition. For Proposal 2, the vehicular service is not operated in n46/n96/n102. The WI only allow SL-U operation in these unlicensed bands as like NR-U. So it is not needed to add a note. If NR-U had this note, then we can also fine to add the restrictions for SL-U.
For Proposal 3, we can follow the UAV WID. Just specify the new UAV designated bands to comply with the regulation for BRID/DAA use. And add the information in the TR. But UAV-to-UAV operation is not restricted with SL-U operation in unlicensed bands.

	LGE
	Proposal 1 can be captured to TR as USA/Canada restriction, but it would be good to check and capture to the TR the other region-wide restrictions also.


Issue 2-2-1: CBW and SCS mapping
Issue 2-2-2: 10MHz CBW
Issue 2-3-1: Channel spacing definition
Issue 2-4-1: Channel raster definition
Issue 2-4-2: N*5kHz reference frequency shift
Issue 2-4-3: 7.5kHz reference frequency shift
	Company
	Comments 

	LGE
	On n*5kHz: Just wondering if it’s mandatory to modify the NR V2X channel raster definition as 0*5kHz = no offset is also supported with existing definition.


Issue 2-4-4: Channel raster to RE mapping
Issue 2-4-5: Channel raster entries for each band
Issue 2-5-1: Sync raster definition
Issue 2-6-1: Wideband operation and Intra-cell guard bands definition



Summary for 2nd round 
	New Tdoc number
	Title
	Source
	Recommendation

	R4-2306630
	WF on SLU single CC system parameters
	vivo
	To be approved



Topic #3: Tx requirements for SL-U single CC 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2305456
	Huawei, HiSilicon
	Proposal 2: It is proposed to agree on the MPR simulation assumptions for SL-U as in Table 2.
Proposal 3: It is proposed to identify the required additional requirements due to maximum mean transmission power density according to regulations for SL-U, and specify the A-MPR requirements for SL-U if needed.
Proposal 5: Difference between NR V2X and NR-U should be compared firstly to make it clear of the direction to specify the requirements of SL-U in the unlicensed bands.

	R4-2305457
	Huawei
	Observation 1: The resource allocation in SL-U is interlace-based to satisfy the requirement of PSD in unlicensed spectrum.
Proposal 1: The impact on MPR from interlace-based resource allocation should be considered in Rel-18.
Proposal 5: Power class 5 should be considered firstly for the sidelink operation in unlicensed spectrum.

	R4-2304184
	Meta
	Proposal #1: For MPR evaluation for SL-U operation in unlicensed bands, RAN4 can consider the provided RF parameters and simulation assumptions in section 2.
Proposal #6: For Maximum output power, both PC3 and PC5 shall be considered for SL-U operation in unlicensed bands.
Proposal #7: RAN4 can derive MPR requirements for both PC3/PC5 UE with CP-OFDM waveform.
Proposal #8: RAN4 can reuse the other Tx RF requirements of NR-U for SL-U operation in unlicensed bands.

	R4-2304486
	LG E
	Proposal #1: Reuse the NRU Transmit power density requirements NR SL-U.
Proposal #2: Focus first on single carrier (1TX) requirements and return to this at later point in time. Existing NR V2X MIMO definitions can be uses as starting point.
Proposal #3: Use the NRU Power Class 5 CP-OFDM MPR requirements as starting point for defining the requirements for SideLink PSSCH/PSCCH. Further study is needed to define the MPR requirements for NR SL-U PSFCH and S-SSB transmissions as the waveform of these signals differ from the ones used in NRU.
Proposal #4: Use the NRU Power class 5 CP-OFDM A-MPR requirements as starting point for defining the requirements for SideLink PSSCH/PSCCH. Further study is needed to define the A-MPR requirements for NR SL-U PSFCH and S-SSB transmissions as the waveform of these signals differ from the ones used in NRU.
Proposal #5: Reuse the NR-V2X Configured transmitted power requirements in 38.101-1 clause 6.2E.4 for NR SL-U.
Proposal #6: Reuse the generic Minimum output power requirements in 38.101-1 clause 6.3.1 for NR SL-U the same way as is done for NRU.
Proposal #7: Reuse the generic Transmit OFF power requirements in 38.101-1 clause 6.3.2 for NR SL-U the same way as is done for NRU.
Proposal #8: The time mask for NR SL-U needs to consider both the CP-extension and the guard period at the end of the slot.
Proposal #9: It is proposed that only absolute tolerance requirements are defined for NR SL-U. The duration of the transmission gap needs to be aligned with NR SL-U transmit scheme.
Proposal #10: For NR SL-U the frequency error needs to be defined the same way as for NR V2X i.e. by using the GNSS as synchronization source. Requirement of ±0.1 PPM accuracy observed over a period of 1 ms can be reused.
[bookmark: _Hlk132290098]When it comes to Transmit modulation accuracy, EVM, Carrier leakage and Equalizer spectrum flatness both NR V2X and NRU refer to generic requirements with some additional clarifications. For NR V2X the EVM requirements in clause 6.4.2.1 are valid for PSCCH, PSSCH and PSBCH physical channels with other than pi/2-BPSK modulation, which is not supported for V2X, and excluding the guard symbol at the end of transmitted slots.
Proposal #11: Reuse the NR-V2X EVM, Carrier leakage and Equalizer spectrum flatness requirements in 38.101-1 clauses 6.4E.2.2, 6.4E.2.3 and 6.4E.2.5 for NR SL-U.
Proposal #12: Reuse the NRU In-band emission requirements in 38.101-1 Table 6.4F.2.3-1: Minimum requirements for in-band emissions for NR SL-U PSCCH, PSSCH and PSBCH transmissions over the measurement interval that takes into account guard period at the end of the transmit slot.
Proposal #13: Reuse the NRU Spectrum Emission Mask (SEM) requirements in 38.101-1 clause 6.5F.2.2 for NR SL-U.
Proposal #14: Additional spectrum emission mask requirements are not needed for NR SL-U when operating in bands n46, n96 and n102. These requirements are not defined for NRU either. 
Proposal #15: Reuse the NRU ACLR requirements in 38.101-1 clause 6.5F.2.4 for NR SL-U.
[bookmark: _Hlk132290531]Proposal #16: For both NR V2X and NRU the general spurious emission requirements in clause 6.5.3.1 apply and it is proposed to follow the same approach for NR SL-U. 
Proposal #17: Reuse the NRU Additional spurious emissions requirements in 38.101-1 clause 6.5F.3.3 for NR SL-U.
Proposal #18: For NR V2X the general requirements for UE co-existence in clause 6.5.3.2 apply and it is proposed that these are used as starting point for defining the NR SL-U requirements. For NRU the UE coexistence requirements are not applicable to bands restricted to stand-alone operation with shared spectrum channel access as identified in Table 5.2-1 (n46, n96 and n102) and similar approach should be followed for NR SL-U in case of non-concurrent operation.
Proposal #19: For both NR V2X and NRU the general transmit intermodulation requirements in clause 6.5.4 apply and it is proposed to follow the same approach for NR SL-U.

	R4-2304953
	Nokia
	Observation 1: SL-U is being specified to operate in same bands as NR-U in FR1, thus SL-U may reuse NR-U RF requirements in large extent.
Proposal 1: RAN4 to reuse for SL-U the spectrum emission mask (SEM) defined from NR-U.
Proposal 2: RAN4 to discuss whether MPR requirements for V2X should be modified considering the support for interlaced allocation.
Proposal 3: RAN4 to discuss which V2X requirements should be changed from general PUSCH based requirements to shared spectrum channel access-based requirements, for example, applying in-band emissions requirements from subclause 6.4F.2.3 for SL-U.

	R4-2305079
	vivo
	Proposal 1: It is necessary to introduce transmit power density for SL-U UE from the regulation aspect and co-existence with Wi-Fi.
Proposal 2: Defer the discussion for SL-MIMO/TxD for SL-U until requirements for single band operation were finalized. 
Proposal 3: For SL-u, PC5 MPR should be evaluated in the MPR simulation as baseline. 
Proposal 4. Consider the following table for minimum output requirements for SL-U.
Table 6.3.1-1: Minimum output power
	Channel bandwidth
	(MHz)
	20
	40
	60,80,100

	REF_SCS
	(kHz)
	15
	30

	Minimum output power
	(dBm)
	-40
	-40+10log10 (BWChannel /20)
	-40+10log10 (BWChannel /20)

	Measurement bandwidth
	(MHz)
	MBW=REF_SCS*(12*NRB+1)/1000

	NOTE: The minimum output power value is rounded to the nearest number down to one decimal point.


Proposal 5. Consider the following table for transmit OFF power requirements for SL-U.
Table 6.3.2-1: Transmit OFF power
	Channel bandwidth
	(MHz)
	20,40
	60,80,100

	REF_SCS
	(kHz)
	15
	30

	Transmit OFF power
	(dBm)
	-50

	Measurement bandwidth
	(MHz)
	MBW=REF_SCS*(12*NRB+1)/1000

	NOTE :	“NRB” in the formula is the maximum transmission bandwidth configuration as defined in Table 5.3.2-1.




	R4-2305425
	OPPO
	2.1 MOP and MIMO/TxD
[bookmark: _Hlk132291549]Proposal 1:         RAN4 focus on completing PC5 before the introduction of other power classes.
Proposal 2:         TxD is not considered in Rel-18 SL-U, and SL-MIMO can be considered.
Proposal 3:         Transmit power density requirements defined in NR-U shall be followed by SL-U UE.
2.2 Pcmax
Proposal 4:         Reuse current Pcmax for V2X in clause 6.2E.4.1 for SL-U.
2.3 Min output power
Observation 1:   The NR V2X minimum output power was reused from LTE V2X. And in LTE V2X, absolute power tolerance was changed smaller to make RAN5 IBE testing feasible when Tx power is low, and the minimum output power was also changed from -40dBm to -30dBm as a side change. Then, in following meetings, the absolute power tolerance was changed back, however, minimum output power was left not changed back.
Proposal 5:          Correct NR V2X minimum output power to align with NR uu, i.e. for CBW ≤ 20MHz change it from -30dBm to -40dBm and scale it for higher CBWs (reasons see observation 1).
Proposal 6:          Reuse NR single CC (same as NR-U) minimum output power for SL-U, i.e. -40dBm for CBW ≤ 20MHz and scale it for higher CBWs.
2.4 OFF power
Proposal 7:         -50dBm OFF power is defined for SL-U which is same as NR single CC, NR-U and NR V2X.
2.5 ON/OFF time mask
Observation 2:   NR-U ON/OFF time mask considered the case of COT sharing, and defined CP-E to fit for the 16us or 25us transmit gap length requirements in COT sharing. The ON/OFF time mask of NR-U is different from V2X in transient period location and length.
Proposal 8:         It is proposed to adopt figure 9 and 10 ON/OFF time mask for SL-U with transient period same as NR-U in the front, and same as V2X in the end.
2.6 IBE
Observation 3:   NR-U reuse eLAA general IBE requirement considering the interlaced RB allocations in unlicensed spectrums.
Proposal 9:         It is proposed to reuse the general IBE requirement of NR-U for SL-U. And the IQ image/Carrier leakage of NR-U can also be reused since it is same as NR single CC and NR V2X.
2.7 SEM/ASEM
Proposal 10:       Reuse the NR-U SEM requirements for SL-U due to same protection requirements to existing systems like WIFI and LTE-LAA.
Proposal 11:       No ASEM is needed for SL-U in bands n46/n96/n102 which is same as current NR-U.
2.8 ACLR
Proposal 12:       NR-U ACLR can be reused for SL-U with power class 5 in bands n46/n96/n102.
2.9 UE coexistence
Proposal 13:       UE coexistence requirement is not defined for SL-U standalone working mode following the same principle of NR-U, i.e. it doesn’t need to provide protection to other bands or receiving protection from them.
2.10 ASE
Observation 4:   ASE may need to be defined for SL-U.

2.11 MPR/AMPR
Observation 5:   MPR and AMPR will be discussed after the relevant general requirements are determined.
2.12 other requirements with no difference
Proposal 14:       The NR single CC requirements of Power control, Freq Error, EVM, Carrier leakage, CBW, General SE and Tx intermodulation can be reused for SL-U considering there is no difference among NR V2X and NR-U.

	R4-2305524
	Xiaomi
	Observation 1: Based on current RAN1 agreement, the CPE for option 1 will be at least 17.8us and for option 2 it will be at least 35.7us.
Proposal 1: To locate the 15us transient period inside the CPE.
Proposal 2: To locate the 10us transient period inside the last symbol (as guard symbol) of sidelink transmission.
Proposal 3: To agree the on/off time mask as below figure 1.
Proposal 4: It is proposed to agree on the annex of TP to TR.

	R4-2305816
	Qualcomm
	Proposal: RAN4 to use NS_29-31, 53-54, 58-6 to signal additional requirements for sidelink in bands n46/n96/n102.



Open issues summary
Sub-topic 3-1 Power class/MOP
Issue 3-1-1: Power class in SL-U
· Option 1: Power class 5 should be considered firstly for the sidelink operation in unlicensed spectrum. [Huawei]
· Option 2: RAN4 focus on completing PC5 before the introduction of other power classes. [OPPO]
· Option 23: Both PC3 and PC5 shall be considered for SL-U operation in unlicensed bands. [Meta]

	Company
	Comments

	vivo
	Option 1 is OK for us.

	OPPO
	Ok with Option 1 and 2. For PC3, we would focus on PC5 first.

	Meta
	NR-U already support PC3 and PC5. So we prefer option 3. But RAN4 can treat the related PC5 UE requirements firstly. 

	Nokia
	We prefer option 1 and/or 2. 

	LGE
	Start with power class 5 as agreed in last meeting. FFS for power class 3. In case of good progress made (with NR-U and single carrier SL-U) consider also power class 3 in this WI.

	Xiaomi
	Option 1.

	Huawei
	A question to moderator, is option 1 aligned with option 2?

	QCOM
	Power class 5 should be developed first. We should allow companies to develop PC3 also.

	Moderator summary: Power class 5 is agreed to be developed as first priority, and PC3 can be further considered in case sufficient progress has been made for power class 5.



Issue 3-1-2: Transmit power density
· Option 1: Reuse the NRU Transmit power density requirements for SL-U. [LGE, OPPO]
· Option 2: It is necessary to introduce transmit power density for SL-U UE from the regulation aspect and co-existence with Wi-Fi. [vivo]

Recommended WF
· Option 1 and 2.
	Company
	Comments

	vivo
	the recommended WF is OK.

	OPPO
	Ok with WF.

	Meta
	Is it correct understanding for the recommend WF means that adjacent coexistence evaluation is needed between Wifi UE and SL-U UE to meet Tx power density regulation requirements? Maybe, we can go to option 1 since NR-U device already considered the Tx power density regulation aspect in coexistence evaluation. So, SL-U operation can follow the NR-U if there are any specific different point between SL-U and NR-U. 

	Nokia
	Is option 2 not included to option 1? – We support option 1.

	LGE
	OK with recommended option 1. Clarification of option 2 needed? Is it different from 2?

	Xiaomi
	Ok with WF.

	QCOM
	We are ok with the WF

	Moderator summary: It is agreed to reuse the NRU Transmit power density requirements for SL-U.



[bookmark: _Hlk132288941]Sub-topic 3-2 MIMO and TxD
Issue 3-2-1: MIMO and TxD requirements
· Option 1: Focus first on single carrier (1TX) requirements, and defer the discussion of SL-MIMO/TxD. [LGE, vivo]
· Existing NR V2X MIMO definitions can be used as starting point. [LGE]
· Defer the discussion for SL-MIMO/TxD for SL-U until requirements for single band operation were finalized. [vivo]
· Option 2: TxD is not considered in Rel-18 SL-U, and SL-MIMO can be considered. [OPPO]
· UE can meet PC5 easily with single WIFI PA, in this case, there is no need to further consider TxD for SL-U in Rel-18. Then for SL-MIMO it can be supported to increase Tx throughputs.

Recommended WF
· RAN4 focus on single CC 1Tx requirement first, and defer the discussion of SL MIMO/TxD
· TxD is not considered for SL-U with power class 5.
	Company
	Comments

	vivo
	The recommended WF is OK for us.

	OPPO
	Ok with WF.

	Meta
	For SL-U operation, we are fine with WF

	Nokia
	We are fine with the WF

	LGE
	OK with recommended WF

	Xiaomi
	Ok with WF.

	Moderator summary: Below is agreed:
· RAN4 focus on single CC 1Tx requirement first, and defer the discussion of SL MIMO/TxD
· TxD is not considered for SL-U with power class 5.




Sub-topic 3-3 MPR assumptions

Issue 3-3-1: RB configurations for MPR simulation
· Option 1: The impact on MPR from interlace-based resource allocation should be considered in Rel-18. [Huawei, Nokia, Meta]

	Company
	Comments

	OPPO
	Ok with Option 1.

	Meta
	We also propose to consider the interlace-based resource allocation.

	Nokia
	Support option 1

	LGE
	OK with option 1.

	Xiaomi
	Option 1.

	Huawei
	Support. One characteristic introduced for sidelink evolution is the interlace-based RB allocation, and it should be considered in the simulation assumption for MPR requirements in Rel-18 SL-U.

	QCOM
	Agree option 1

	Moderator summary: Option 1 is agreed.



Issue 3-3-2: Waveform for MPR simulation
· Option 1: RAN4 can derive MPR requirements with CP-OFDM waveform. [Meta]

	Company
	Comments

	OPPO
	Ok with Option1.

	Meta
	Support option 1

	LGE
	OK with option 1. MPR analysis also necessary also for PSFCH.

	Xiaomi
	Option 1,

	Huawei
	Support Option 1.

	QCOM
	Agree option 1

	Moderator summary: Option 1 is agreed.



Issue 3-3-3: Power class for MPR simulation
· Option 1: Both PC3 and PC5 [Meta]
· Option 2: PC5 is baseline for MPR simulation. [LGE, vivo]

	Company
	Comments

	OPPO
	Ok with Option2.

	Meta
	Both are fine. But, RAN4 can treat PC5 power class firstly.

	Nokia
	Fine with option 2

	LGE
	OK with Option 2, but PC3 can also be studied if time allows it.

	Xiaomi
	Option 2.

	QCOM
	Agree option 1

	Moderator summary: Power class 5 is agreed to be developed as first priority, and PC3 can be further considered in case sufficient progress has been made for power class 5.



Issue 3-3-4: MPR simulation assumptions
· Option 1: MPR simulation assumptions for SL-U as below: [Huawei]
	parameter
	Assumption

	center frequency
	5.9GHz

	Bandwidth
	10/20/30/40/100MHz

	Maximum output power
	20dBm

	numerology
	15 kHz/30kHz/60kHz

	Modulation
	QPSK/16QAM/64QAM/256QAM

	Waveform
	CP-OFDM with unlicensed

	Carrier leakage
	25dBc

	IQ image
	25dBc

	CIM3
	45dBc 

	PSD
	10 dBm/MHz

	Resource allocation
	Interlace-based

	PA calibration
	PA calibrated to deliver -27dBc ACLR for a fully allocated RBs in 20MHz QPSK DFT- S-OFDM waveform at 1 dB MPR.


	
· Option 2: Use the NRU Power Class 5 CP-OFDM MPR requirements (below table) as starting point for defining the requirements for SideLink PSSCH/PSCCH. Further study is needed to define the MPR requirements for NR SL-U PSFCH and S-SSB transmissions as the waveform of these signals differ from the ones used in NRU. [LGE]
	Pre-coding
	Modulation
	RB Allocation

	
	
	Full (dB)
	Partial (dB)
	Exception for 100MHz Full5 (dB)

	CP-OFDM
	QPSK
	
	
	

	
	16 QAM
	
	
	

	
	64 QAM
	
	
	

	
	256 QAM
	
	
	


	
· Option 3: Basic RF parameters for MPR of single carrier SL-U UE. [Meta]
	· Waveforms: CP-OFDM for SL-U
· Supported CBW: 20/40/60/80/100MHz. 10MHz CW only used for CA as Scell part
· Modulation: QPSK/16-QAM/64-QAM/256-QAM
· SCS: 15/30/60kHz
· Post PA losses of 4dB
· Carrier leakage: 25dBc
· I/Q Image: 25dBc
· C-IMD: 45dBc or 60dBc
· EVM and impairments

	Modulation
	SystemEVM
	PA only
	Image
	PA+image

	QPSK
	17.5%
	[10]%
	28dB
	10.0%

	16QAM
	12.5%
	8%
	28dB
	8.0%

	64QAM
	8%
	4%
	28dB
	5.65%

	256QAM
	3.5%
	1.8%
	34dB
	2.69%



· IBE and impairment exceptions are same as NR-U
· Reuse IBE mask from eLAA
· Image/carrier exceptions position and specific test according to interlaces
· ACLR: 27dBc for both PC3/PC5 UE with NR MBW
· NR-U single CC and wideband operation mask as general requirements [6] (EN 301 893).
· NR SEM does not apply.
· PA calibration & PA configuration: 
· PC3 (both single PA and dual PAs with 20+20): 1dB MPR and DFT-s-OFDM QPSK with 100RB0 20MHz waveform with 30dB ACLR
· PC5 (single PA): 1dB MPR and DFT-s-OFDM QPSK 100RB3 20MHz waveform with 27dB ACLR
· MPR table format can be reused the MPR format of NR-U according to each transmitted channel e.g.PSSCH/PSCCH transmission, PSFCH transmission and PSBCH transmission.
· The MPR will be applied to all SCS in all active 20 MHz sub-bands contiguously allocated in the channel.  
· Follow the RB interlaced allocation based on Table 6.2F.2-1 and Table 6.2F.2-2 in TS38.101-1. Also refer the interlaced allocations with uplink resource allocation type 2 as specified in TS 38.214.   



Recommended WF
· Comment collection on these configurations and get a unified MPR simulation assumptions.
	Company
	Comments

	Meta
	We can use option 3 as baseline and RAN4 can update the MPR assumption based on consensus.

	LGE
	We can use option 3 parameters as starting point. Focus first on power class 5.

	Xiaomi
	Option 3 seems more acceptable, For option 1, the bandwidth should not be 10 or 30MHz,

	Huawei
	Support Option 1. And we would like to modify the bandwidth in the simulation assumption to 20/40/60/80/100MHz

	QCOM
	There is a lot here. On comment Post-PA loss is implementation specific and should not be in this list. Overall needs more discussion but we understand using the previous work as much as we can.

	Moderator summary: Option 3 can be used as baseline to collect more comments in 2nd round with an MPR simulation assumption WF.



Issue 3-3-5: General SL configurations in MPR simulation
· Option 1: Basic parameters for SL operation as below table [Meta]
	Items
	Assumption

	Allowed sub-channel sizes
	Support {10, 12, 15, 20, 25, 50, 75, 100} PRBs for possible sub-channel size.

	Allowed LCRB allocation
	10,12,15,20,24,25,30,36,40,45,48,50,60,70,72,75,80,84,90,96,100,105,108,110,120,130,132,135,140,144,150,156,160,165,168,170,175,180,190,192,195,200,204,210,216

	Regarding PSCCH / PSSCH multiplexing
	[image: 차트이(가) 표시된 사진

자동 생성된 설명]

	PSCCH size
	10RB*3 Symbols

	PSD offset of X dB between PSCCH and PSSCH
	0dB

	Modulation for PSFCH 
	QPSK

	PSFCH
	ZC sequence

	Structure of Slot
	Baseline is to follow RAN1 agreements

	Modulation for PSBCH
	QPSK

	S-PSS
	M-sequence

	S-SSS
	Golden-sequence

	S-SSB structure
	[image: ]

	RB allocation
	RBstart: All the possible cases
LCRB: 11 RB



Recommended WF
· Comment collection on these configurations.

	Company
	Comments

	Meta
	We are fine to use the basic parameters for SL operation

	LGE
	Looks OK on high level, but more time needed to check the details. 

	QCOM
	Option 1 is ok but some checking is needed

	Moderator summary: Option 1 can be used as starting point for further checking, and capture it in the MPR simulation assumption WF.



Sub-topic 3-4 AMPR
Issue 3-4-1: AMPR
· Option 1: It is proposed to identify the required additional requirements due to maximum mean transmission power density according to regulations for SL-U, and specify the A-MPR requirements for SL-U if needed. [Huawei]
· Option 2: Use the NRU Power class 5 CP-OFDM A-MPR requirements (below table) as starting point for defining the requirements for SideLink PSSCH/PSCCH. Further study is needed to define the A-MPR requirements for NR SL-U PSFCH and S-SSB transmissions as the waveform of these signals differ from the ones used in NRU. [LGE]
	Network signalling label
	Requirements (clause)
	NR Band
	Channel bandwidth (MHz)
	Resources blocks (NRB)
	A-MPR (clause)

	NS_01
	
	n46, n96
	20, 40, 60, 80
	
	N/A

	NS_28
	
	n46
	20, 40, 60, 80
	
	6.2F.3.2

	NS_29
	
	n46
	20, 40, 60, 80
	
	6.2F.3.3

	NS_30
	
	n46
	20, 40, 60, 80
	
	6.2F.3.4

	NS_31
	
	n46
	20, 40, 60, 80
	
	6.2F.3.5

	NS_53
	
	n96
	20, 40, 60, 80
	
	6.2F.3.6

	NS_54
	
	n96
	20, 40, 60, 80
	
	6.2F.3.7

	NS_58
	
	n102
	20, 40, 60, 80
	
	6.2F.3.8

	NS_59
	
	n96
	20, 40, 60, 80
	
	6.2F.3.9

	NS_60
	
	n96
	20, 40, 60, 80
	
	6.2F.3.10

	NS_61
	
	n96
	20, 40, 60, 80
	
	6.2F.3.11

	NOTE 1:	The A-MPR shall apply to all active 20 MHz sub-bands contiguously allocated in the channel.



· Optional 3: RAN4 to use NS_29-31, 53-54, 58-61 to signal additional requirements for sidelink in bands n46/n96/n102. [Xiaomi]
Recommended WF
· AMPR will be considered for maximum mean transmission power density according to regulations if needed.
· Use the NRU Power class 5 CP-OFDM A-MPR requirements as starting point for defining the requirements for SideLink PSSCH/PSCCH. FFS on the A-MPR requirements for NR SL-U PSFCH and S-SSB transmissions considering the waveform differences compared with NRU.
· Use NS_29-31, 53-54, 58-61 to signal additional requirements for sidelink in bands n46/n96/n102.

	Company
	Comments

	OPPO
	Ok with WF.

	Meta
	If RAN4 only focus on the A-MPR for PSSCH/PSCCH only, then PSFCH and S-SSB transmission is not supported in the SL-U operation in some countries with the restricted emission requirements.
So, A-MPR study for these three PSSCH/PSCCH transmission, PSFCH transmission and S-SSB transmission will be needed.   

	LGE
	OK with recommended WF. MPR and A-MPR analysis is needed also for S-SSB and PSFCH.

	Huawei
	Support Option 1.

	QCOM
	We are ok with the starting point and the NS cases
2nd bullet maybe needs some clarification the starting point for PSFCH and S-SSB requirements are the part thet is FFS. A-MPR does need to be studied. I think maybe this wording is confusing 

	Moderator summary: Below is agreed according to the feedbacks:
· AMPR will be considered for maximum mean transmission power density according to regulations if needed.
· Use the NRU Power class 5 CP-OFDM A-MPR requirements as starting point for defining the requirements for SideLink PSSCH/PSCCH/ FFS on the A-MPR requirements for NR SL-U PSFCH and S-SSB transmissions considering the waveform differences compared with NRU.
· Use NS_29-31, 53-54, 58-61 to signal additional requirements for sidelink in bands n46/n96/n102.



Sub-topic 3-5 Pcmax
Issue 3-5-1: Pcmax for SL-U single CC
· Option 1: Reuse the NR-V2X Configured transmitted power requirements in 38.101-1 clause 6.2E.4 for NR SL-U. [LGE, OPPO]

Recommended WF
· Option 1
	Company
	Comments

	OPPO
	Ok with WF.

	LGE
	OK with recommended WF-

	QCOM
	Ok with Option 1

	Moderator summary: Option 1 is agreed.



Sub-topic 3-6 Min Tx power
Issue 3-6-1: Minimum output power for SL-U single CC
· Option 1: Reuse the generic Minimum output power requirements in 38.101-1 clause 6.3.1 for NR SL-U. [LGE, OPPO,Xiaomi]
· NR-U reuses NR single CC minimum output power, i.e. -40dBm for CBW ≤ 20MHz and scale it for higher CBWs.
· Option 2: Consider the following table for minimum output requirements for SL-U. [vivo]
	Channel bandwidth
	(MHz)
	20
	40
	60,80,100

	REF_SCS
	(kHz)
	15
	30

	Minimum output power
	(dBm)
	-40
	-40+10log10 (BWChannel /20)
	-40+10log10 (BWChannel /20)

	Measurement bandwidth
	(MHz)
	MBW=REF_SCS*(12*NRB+1)/1000

	NOTE: The minimum output power value is rounded to the nearest number down to one decimal point.



Recommended WF
· Option 1 and 2
Moderator note: Option 2 is same as Option 1, and the table in Option 2 captures the CBWs SL-U supports.
	Company
	Comments

	vivo
	The recommended WF is OK.

	OPPO
	Ok with WF.

	LGE
	OK with recommended WF.

	Xiaomi
	Ok with WF.

	QCOM
	We are ok with option1
Option 2 is not ok the note needs some change because it is unclear. Maybe it means this “The minimum output power value is rounded to the nearest tenth of a dB” ??

	Moderator summary: Option 1 is agreed. Option 2 table is agreed with the NOTE needs further discussion, i.e. whether it should be “The minimum output power value is rounded to the nearest tenth of a dB”.




Issue 3-6-2: Minimum output power for NR V2X maintenance
· Option 1: Correct NR V2X minimum output power to align with NR uu, i.e. for CBW ≤ 20MHz change it from -30dBm to -40dBm and scale it for higher CBWs (reasons see below). [OPPO]
· The NR V2X minimum output power was reused from LTE V2X. And in LTE V2X, absolute power tolerance was changed smaller to make RAN5 IBE testing feasible when Tx power is low, and the minimum output power was also changed from -40dBm to -30dBm as a side change. Then, in following meetings, the absolute power tolerance was changed back, however, minimum output power was left not changed back. 
Moderator note: This is for legacy spec change.
	Company
	Comments

	OPPO
	Ok with Option 1 and change it in the maintenance.

	LGE
	Changes in NR V2X need to be separately discussed as maintenance. Not in this WI.

	Xiaomi
	Ok with option 1.

	Moderator summary: The changes can be proposed in maintenance sections in next meeting for further discussion.



Sub-topic 3-7 OFF power
Issue 3-7-1: OFF power for SL-U single CC
· Option 1: Reuse the generic Transmit OFF power requirements in 38.101-1 clause 6.3.2 for NR SL-U the same way as is done for NRU. [LGE, OPPO,Xiaomi]
· Option 2: Consider the following table for transmit OFF power requirements for SL-U. [vivo]
	Channel bandwidth
	(MHz)
	20,40
	60,80,100

	REF_SCS
	(kHz)
	15
	30

	Transmit OFF power
	(dBm)
	-50

	Measurement bandwidth
	(MHz)
	MBW=REF_SCS*(12*NRB+1)/1000

	NOTE: “NRB” in the formula is the maximum transmission bandwidth configuration as defined in Table 5.3.2-1.



Recommended WF
· Option 1 and 2
Moderator note: Option 2 is same as Option 1, and the table in Option 2 captures the CBWs SL-U supports.
	Company
	Comments

	vivo
	The recommended WF is OK.

	OPPO
	Ok with WF.

	LGE
	OK with recommended WF.

	Xiaomi
	Ok with WF.

	QCOM
	Option 1 is ok. 
Option 2 note needs some modification. For example Nrb is defined in the symbols section of the spec and shouldn’t be defined as a reference to the table.

	Moderator summary: Option 1 is agreed, and Option 2 is agreed with some further discussion on the modification of NOTE inside, i.e. whether it should be referred to symbols section of the spec instead of referring to a table.



Sub-topic 3-8 Time mask
Issue 3-8-1: ON/OFF time mask for SL-U single CC
· Option 1: The time mask for NR SL-U needs to consider both the CP-extension and the guard period at the end of the slot. [LGE]
· Option 2: Adopt below figures ON/OFF time mask for SL-U with transient period same as NR-U in the front, and same as V2X in the end. [OPPO]
· For the leading transient period, it is defined as 15us including 5us before CP-E and 10us within the CP-E (Same as NR-U, 5us transient period was defined in the front to allow UE ramp-up earlier).
· For the ending transient period, it is proposed to keep the 10us within the guard period symbol instead of pushing inside the useful symbols for SL-U.


General ON/OFF time mask for SL-U PSSCH and PSCCH


ON/OFF time mask for SL-U S-SSB

· Option 3: To locate the 15us transient period inside the CPE. To locate the 10us transient period inside the last symbol (as guard symbol) of sidelink transmission. Adopt on/off time mask as below figure. [Xiaomi]
[image: ]
Recommended WF
· 10us ending transient period located in the guard period.
· 10us leading transient period located in the CP-E, and comment collection on whether the additional 5us needs to be same with NR-U, i.e. outside of CP-E.
· These agreements are same for both S-SSB, PSSCH and PSCCH
· Comment collection whether to use Option 2 figure or use Option 3 figure as baseline to define the requirements

Xiaomi: currently there are two options. Whether 5us should be located inside or outside. 5us does not occupy the previous slot. There may be some degradation. The symbol for CP-E is just one or two symbols. 
Meta: we do not support the agreement for time mask. It is premature. We can defer the agreement for time mask.
LGE: Support Meta. Putting all the parameters in one figure would be better.

Agreement:
· 10us ending transient period located in the guard period.

[bookmark: _Hlk132298848]Moderator note: Option 1 is a general principle and is ok. Option 2 and 3 both discuss the time mask figures, and common part is the 10us ending transient period located in the guard period, and difference is the 5+10 us leading transient period whether to follow NR-U with 5us outside the CP-E or inside CP-E.
	Company
	Comments

	OPPO
	Ok with WF.
For the additional 5us in the leading transient period, actually it was specified in NRU as an allowance to allow UE ramp-up earlier. This should be followed also in SLU, i.e. 5us is keeping outside of the CP-E.
For the time mask, we prefer Option 2.

	Meta
	RAN4 can further discuss the detail time mask for SL-U

	LGE
	Further discussion is needed. Proposed drawings seem to be taking into account the necessary as aspects linked with CP-E and guard.

	Xiaomi
	For the time mask, the ending 10us to be put in guard period seems agreeable. For the stating 15us transient period, as illustrated in our paper, it will occupy the LBT time and hence further degradation may be caused. In this case we propose to put the whole 15us in the CP-E to avoid further influence to LBT.

	GTW Agreement:
•	10us ending transient period located in the guard period.

Moderator summary: Further discuss in next meeting on the time mask.



Sub-topic 3-9 Power control
Issue 3-9-1: Absolute power control for SL-U single CC
· Option 1: Only absolute tolerance requirements are defined for NR SL-U. The duration of the transmission gap needs to be aligned with NR SL-U transmit scheme. [LGE]
· Option 2: NR single CC requirements of Power control can be reused for SL-U considering there is no difference among NR V2X and NR-U. [OPPO,Xiaomi]

Recommended WF
· Option 1 and 2.

	Company
	Comments

	OPPO
	Ok with WF.

	LGE
	OK with recommended WF. Power control tolerances to be defined following the same principles as for NR-U.

	Xiaomi
	Ok with WF.

	QCOM
	Option 1 is OK
Option 2 seems to contradict option 1. Maybe I don’t understand the meaning/

	Moderator summary: Option 1 is agreed, further discuss Option 2 in next meeting.



Sub-topic 3-10 Freq Error
Issue 3-10-1: Freq Error for SL-U single CC
· Option 1: Defined the same way as for NR V2X i.e. by using the GNSS as synchronization source. Requirement of ±0.1 PPM accuracy observed over a period of 1ms can be reused. [LGE, OPPO]

Recommended WF
· Option 1
	Company
	Comments

	OPPO
	Ok with WF.

	Nokia
	Support option 1

	LGE
	OK with recommended WF.

	Xiaomi
	Ok with WF.

	QCOM
	Agree option 1

	Moderator summary: Option 1 is agreed.



Sub-topic 3-11 EVM
Issue 3-11-1: EVM for SL-U single CC
· Option 1: Reuse the NR-V2X EVM clauses 6.4E.2.2. [LGE, OPPO]
· For NR V2X the EVM requirements in clause 6.4.2.1 are valid for PSCCH, PSSCH and PSBCH physical channels with other than pi/2-BPSK modulation, which is not supported for V2X, and excluding the guard symbol at the end of transmitted slots
Recommended WF
· Option 1
	Company
	Comments

	OPPO
	Ok with WF.

	LGE 
	OK with recommended WF.

	Xiaomi
	Ok with WF.

	QCOM
	Agree option 1

	Moderator summary: Option 1 is agreed.



Sub-topic 3-12 Carrier leakage
Issue 3-12-1: Carrier leakage for SL-U single CC
· Option 1: Reuse the NR-V2X/ NR single CC Carrier leakage. [LGE, OPPO,Xiaomi]
· Same among NR single CC, NR V2X and NR-U
Recommended WF
· Option 1
	Company
	Comments

	OPPO
	Ok with WF.

	[bookmark: _Hlk132754270]LGE 
	OK with recommended WF.

	Xiaomi
	Ok with WF.

	QCOM
	Agree option 1

	Moderator summary: Option 1 is agreed.



Sub-topic 3-13 Equalizer spectrum flatness
Issue 3-13-1: Equalizer spectrum flatness for SL-U single CC
· Option 1: Reuse the NR-V2X Equalizer spectrum flatness clauses 6.4E.2.5. [LGE]
Recommended WF
· Option 1
	Company
	Comments

	OPPO
	Ok with WF.

	LGE 
	OK with recommended WF.

	Xiaomi
	Ok with WF.

	QCOM
	Agree option 1

	Moderator summary: Option 1 is agree.



Sub-topic 3-14 IBE
Issue 3-14-1: In-band emission for SL-U single CC
· Option 1: Reuse the NRU In-band emission requirements in 38.101-1 Table 6.4F.2.3-1. [LGE, Nokia, OPPO, Xiaomi]
· Minimum requirements for in-band emissions for NR SL-U PSCCH, PSSCH and PSBCH transmissions over the measurement interval that takes into account guard period at the end of the transmit slot. 
Recommended WF
· Option 1
	Company
	Comments

	OPPO
	Ok with WF.

	LGE 
	OK with recommended WF.

	Xiaomi
	Ok with WF.

	QCOM
	Agree option 1

	Moderator summary: Option 1 is agreed.



[bookmark: _Hlk132295515]Sub-topic 3-15 Occupied BW
Issue 3-15-1: Occupied BW for SL-U single CC
· Option 1: Reuse the NR single CC requirements for NR SL-U. [OPPO, Xiaomi]
· Same among NR single CC, NR V2X and NR-U
Recommended WF
· Option 1
	Company
	Comments

	OPPO
	Ok with WF.

	LGE 
	OK with recommended WF.

	Xiaomi
	Ok with WF.

	QCOM
	Agree option 1

	Moderator summary: Option 1 is agreed.




Sub-topic 3-16 SEM
Issue 3-16-1: SEM for SL-U single CC
· Option 1: Reuse the NRU Spectrum Emission Mask (SEM) requirements in 38.101-1 clause 6.5F.2.2 for NR SL-U. [LGE, Nokia, OPPO, Xiaomi]
Recommended WF
· Option 1
	Company
	Comments

	OPPO
	Ok with WF.

	Nokia
	Support option 1

	LGE 
	OK with recommended WF.

	Xiaomi
	Ok with WF.

	QCOM
	Agree option 1

	Moderator summary: Option 1 is agreed.



Sub-topic 3-17 ASEM
Issue 3-17-1: ASEM for SL-U single CC
· Option 1: Additional spectrum emission mask requirements are not needed for NR SL-U when operating in bands n46, n96 and n102. These requirements are not defined for NRU either. [LGE, OPPO, Xiaomi]
Recommended WF
· Option 1
	Company
	Comments

	OPPO
	Ok with WF.

	LGE 
	OK with recommended WF.

	Xiaomi
	Ok with WF.

	Moderator summary: Option 1 is agreed.



Sub-topic 3-18 ACLR
Issue 3-18-1: ACLR for SL-U single CC
· Option 1: Reuse the NRU ACLR requirements in 38.101-1 clause 6.5F.2.4 for NR SL-U. [LGE, OPPO, Xiaomi]
Recommended WF
· Option 1
	Company
	Comments

	OPPO
	Ok with WF.

	LGE 
	OK with recommended WF.

	Xiaomi
	Ok with WF.

	Moderator summary: Option 1 is agreed.



Sub-topic 3-19 General Spurious Emission
Issue 3-19-1: General Spurious Emission for SL-U single CC
· Option 1: Reuse general spurious emission requirements in clause 6.5.3.1. [LGE, OPPO, Xiaomi]
· Both NR V2X and NRU reuse the general spurious emission requirements in clause 6.5.3.1
Recommended WF
· Option 1
	Company
	Comments

	OPPO
	Ok with WF.

	LGE 
	OK with recommended WF.

	Xiaomi
	Ok with WF.

	Moderator summary: Option 1 is agreed.



Sub-topic 3-20 Additional Spurious Emission
Issue 3-20-1: Additional Spurious Emission for SL-U single CC
· Option 1: Reuse the NRU Additional spurious emissions requirements in 38.101-1 clause 6.5F.3.3 for NR SL-U. [LGE]
· Option 2: ASE may need to be defined for SL-U. [OPPO]

Recommended WF
· Consider NRU Additional spurious emissions requirements in 38.101-1 clause 6.5F.3.3 as starting point
	Company
	Comments

	OPPO
	Ok with WF.

	LGE 
	OK with recommended WF.

	Xiaomi
	Ok with WF.

	QCOM
	Agree option 1

	Moderator summary: It is agreed to consider NRU additional spurious emissions requirements in 38.101-1 clause 6.5F.3.3 as starting point.



Sub-topic 3-21 UE co-existence
Issue 3-21-1: UE co-existence for SL-U single CC
· Option 1: UE coexistence requirements are not applicable to bands n46, n96 and n102 in case of non-concurrent operation. [LGE, OPPO]
· Following the same principle of NR-U, i.e. it doesn’t need to provide protection to other bands or receiving protection from them.
Recommended WF
· Option 1
	Company
	Comments

	OPPO
	Ok with WF.

	LGE 
	OK with recommended WF.

	Xiaomi
	Ok with WF.

	QCOM
	Agree option 1

	Moderator summary: Option 1 is agreed.



[bookmark: _Hlk132304725]Sub-topic 3-22 Transmit intermodulation
Issue 3-22-1: Transmit intermodulation for SL-U single CC
· Option 1: Reuse clause 6.5.4 for NR SL-U [LGE, OPPO, Xiaomi]
· For both NR V2X and NRU the general transmit intermodulation requirements in clause 6.5.4 apply
Recommended WF
· Option 1
	Company
	Comments

	OPPO
	Ok with WF.

	LGE 
	OK with recommended WF.

	Xiaomi
	Ok with WF.

	QCOM
	Agree option 1

	Moderator summary: Option 1 is agreed.



Sub-topic 3-23 TP to TR
	
	Comment collection

	R4-2305524
	Annex: TP on the SL-U TX requirement to TR38.786

	
	OPPO: Some updates can be done in 2nd round based on the agreements.

LGE: Text proposals also in R4-2304485/R4-2304486. OK to discuss on 2nd round on what (if anything) could be captured into the TR.

	Moderator summary: Update the TP to capture the agreements in 1st round.



Summary for 1st round 
Moderator note: Summary of the discussion for each issue can be found in the comment table respectively.
Discussion on 2nd round
Moderator note: Discussion based on following WF.
	New Tdoc number
	Title
	Source
	Comments

	
	WF on SLU single CC Tx requirements
	Xiaomi
	

	
	WF on MPR simulation assumptions for SLU single CC
	Meta
	Issue 3-3-1: RB configurations for MPR simulation
	Company
	Comments

	OPPO
	Ok with WF, company name can be removed in final WF.

	Meta
	Support the agreements

	Huawei
	Ok with the WF.


Issue 3-3-2: Waveform for MPR simulation
	Company
	Comments

	OPPO
	Ok with WF, company name can be removed in final WF.

	Meta
	Support the agreements

	Huawei
	Ok with the WF. Suggest to add several words.
RAN4 can derive MPR requirements with CP-OFDM waveform with unlicensed spectrum.


Issue 3-3-3: Power class for MPR simulation
	Company
	Comments

	OPPO
	Ok with WF, company name can be removed in final WF.

	Meta
	Support the agreements

	LGE
	We think it is moderator’s summary in 1st round. It’s not agreement yet. So, we can support it with WF.

	Huawei
	Support. 
PC5 only in Rel-18 is ok.


Issue 3-3-4: MPR simulation assumptions
	Company
	Comments

	OPPO
	Some proposed changes as below based on the agreements in 1st round on the system parameters and RF requirements: And one question on the PA calibration, if we targeting on CP-OFDM in the MPR simulation, shouldn’t we use CP-OFDM to calibrate the PA?
· Waveforms: CP-OFDM for SL-U
· Supported CBW: 20/40/60/80/100MHz
· Modulation: QPSK/16-QAM/64-QAM/256-QAM
· SCS: 15/30/60kHz
· Post PA losses of 4dB
· Carrier leakage: 25dBc
· I/Q Image: 25dBc
· C-IMD: 45dBc or 60dBc
· EVM according to NR-V2X clauses 6.4E.2.2
· IBE and impairment exceptions are same as NR-U
· Reuse IBE mask from 38.101-1 Table 6.4F.2.3-1
· Image/carrier exceptions position and specific test according to interlaces
· ACLR: 27dBc for both PC5 UE with NR MBW
· SEM according to 38.101-1 clause 6.5F.2.2
· PA calibration & PA configuration: 
· PC5 (single PA): 1dB MPR and DFT-s-OFDM QPSK 100RB3 20MHz waveform with 27dB ACLR

	Meta
	For the PC3/PC5 simulation assumption, we prefer to keep the both RF simulation assumptions since the agreements in issue 3-3-3 can be applied for issue 3-3-4. Then simulation assumptions for PC3 SL-U also needed. For the EVM Table, the our proposed Table which was used for NR-U and the table is more detail according to the RF path. So we prefer to reuse the our proposed Table. 

	LGE
	Fine with OPPO’s suggestion. At this moment, PC5 can be considered for MPR. We can support Oppo’s revision with WF.

	QCOM
	Post-PA loss is implementation-specific and we need it removed. We are ok with this list only if that is removed. We had the same comment in round 1.

	Huawei
	Support 45dBc as a mandatory parameter in CIM3, and 60dBc can be optional.  

	LGE
	The list above the table also says IQ-image at -25dB, which means that this alone results in EVM= -25dB= 5.6%. We think that PA non-linearity, post-PA losses and other TX impairments are implementation specific. In the end all TX quality requirements need to be met, LO, Image, EVM, IBE and so on, but companies should be allowed to use differently partitioned error budgets to meet those.
OPPO modifications OK.
· Waveforms: CP-OFDM for SL-U
· Supported CBW: 20/40/60/80/100MHz.
· Modulation: QPSK/16-QAM/64-QAM/256-QAM
· SCS: 15/30/60kHz
· C-IMD: 45dBc or 60dBc


	Meta
	The proposed the post PA and Carrier leakage and  I/Q images levels are commonly used values for NR MPR evaluation. So we think these parameters also can be considered in SL-U. But RAN4 can considered these RF parameters as vendor specific values for MPR simulation to meet the IBE, Image, EVM and other. So I can removed in the WF.    

	Huawei
	On the updated WF, for C-IMD, the 60dBc should be in bracket.
· C-IMD: 45dBc or 60dBc -> C-IMD: 45dBc [ or 60dBc]
Although the simulation assumption is referred to TR38.785. In Rel-17, we also provided simulation results based on 45dBc, and it was captured in the requirement in the existing specification.


Issue 3-3-5: General SL configurations in MPR simulation
	Company
	Comments

	Meta
	Support the agreements

	LGE
	At least, a parameter related to the interlacing method should be included for SL-U.  And, which channel/signal should be applied with the interlacing needs to be introduced for MPR simulation assumption.
For the time plan, we would like to keep the approved Work Plan.
1) RAN4 #107 (May 2023)
· For FR1 single carrier SL in unlicensed bands
·   Continue discussion on system parameters if any
·   Agree on the MPR/AMPR scenarios and evaluation assumptions
·   Make progress on other UE RF requirements

2) RAN4 #108 (Aug 2023)
· For FR1 single carrier SL in unlicensed bands
·   Complete discussion and documents agreements on system parameters
·   Discuss the initial MPR/AMPR evaluation results
·   Make progress on other UE RF requirements


	LGE
	Allowed LCRB allocation: 270 to be added to reach 100MHz with 30kHz SCS (18x n15)? Other possible values between 216 and 270 FFS.


Meta: 
For the C-IMD3, we would like to keep the -45dBc or -60dBc based on TR38.785 in Rel-17 and TR38.886 in Rel-16.
Maybe, Huawei had provided MPR simulation results based on -45dBc, but other companies provided MPR simulation with -60dBc in previous 5G V2X service. 
So, RAN4 can keep both C-IMD3 levels without any priority for MPR simulation. It can be chosen by their preference between two values.
Maybe, it can be acceptable to All.



Summary for 2nd round 
	New Tdoc number
	Title
	Source
	Recommendation

	R4-2306631
	WF on SLU single CC Tx requirements
	Xiaomi
	To be approved

	R4-2306633
	WF on MPR simulation assumptions for SLU single CC
	Meta
	To be approved



Topic #4: Rx requirements for SL-U single CC
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2305456
	Huawei, HiSilicon
	[bookmark: _Hlk132300559]Proposal 4: It is proposed to reuse V2X SNR to define the REFSNES of SL-U for the supported CBW.

	R4-2304487
	LG Electronics
	Proposal #1: Use the NRU REFSENS requirements in bands n46, n96 and n102 as starting point when defining the requirements for NR SL-U but values need to be verified with the NR SL-U reference measurement channels with 20, 40, 60, 80 and [100] MHz CBW. Missing reference measurement channels for NR SL-U need to be defined.
Proposal #2: The requirements for 20 and 40MHz CBWs are already the same for 20 and 40MHz BW and there should be no reason to use different scaling for 60, 80 and 100MHz CBWs for NR SL-U than what is already used for NRU. Missing reference measurement channels for NR SL-U need to be defined.
Proposal #3: It is proposed that the NRU ACS requirement in 38.101-1 clause 7.5F is used as starting point for NR SL-U. NR SLU reference measurement channels need to be used.
Proposal #4: It is proposed that the NRU In-band and Out-of-band blocking requirements in 38.101-1 clause 7.6F.2 and 7.6F.3 are used as starting point for NR SL-U. NR SLU reference measurement channels need to be used.
Proposal #5: It is proposed that the NRU Spurious responses requirements in 38.101-1 clause 7.7F is used as starting point for NR SL-U. NR SLU reference measurement channels need to be used.
Proposal #6: It is proposed that the NRU Intermodulation requirements in 38.101-1 clause 7.8F are used as starting point for NR SL-U. NR SLU reference measurement channels need to be used.

	R4-2304954
	Nokia
	Observation 1: SL-U is being specified to operate in same bands as NR-U in FR1, thus SL-U may reuse NR-U RF requirements in large extent.
Proposal 1: RAN4 to consider the receiver requirements currently defined for shared spectrum channel access for operation of sidelink in unlicensed spectrum.
Observation 2: ITS band n47 is overlapping shared spectrum access band n46
Proposal 2: RAN4 shall assess if any additional requirements are needed to address the overlapping of band n47 and n46.

	R4-2305426
	OPPO
	[bookmark: _Hlk132301897]Observation 1:   NR-U REFSENS has no difference from the NR single CC, considering there is no intra-cell guard bands in DL and the UL configuration is with all sub-bands and all RB’s fully allocated.
Observation 2:   NR V2X has defined specific RMCs and SL Tx RB configurations for Rx requirements which considered the sub-channel size restrictions.
Proposal 1:         The SL Tx RB configurations in table 1 are adopted for SL-U REFSENS, especially the RB configurations for 60MHz, 80MHz and 100MHz CBW which are new for SL.
Proposal 2:         The SL-U REFSENS are adopted in Table 2.
Observation 3:   NR V2X and NR-U both reuse the NR single CC max input level, and NR V2X apply specific RMCs.
Proposal 3:         SL-U max input level reuse NR V2X requirements.
Observation 4:   NR V2X ACS requirement for bands above 3.3GHz, especially for n47, is missing in the spec which need to be introduced in the maintenance.
Proposal 4:         Introduce the NR V2X ACS requirement for bands above 3.3GHz, especially for n47, as maintenance.
Proposal 5:         Reuse NR-U ACS requirements and test configurations with NR V2X RMC for SL-U to get similar coexistence results.
Proposal 6:         Reuse NR-U IBB requirements and test configurations with NR V2X RMC for SL-U.
Proposal 7:         Reuse NR-U OBB and Spurious response requirements and test configurations with NR V2X RMC for SL-U.
Proposal 8:         Narrow band blocking is not introduced for SL-U.
Proposal 9:         Reuse NR-U Wide band intermodulation requirement and test configuration with NR V2X RMC for SL-U.

	R4-2305522
	Xiaomi
	Observation 1: The only difference of NR-U and sidelink REFSENSE requirement is the target SNR difference.
Proposal 1: It is proposed to reuse the sidelink target SNR to derive the REFSENS requirement.
Proposal 2: It is proposed to agree on the above REFSENSE requirement for SL-U.
Proposal 3: It is proposed to agree the TP to TR in the annex.



Open issues summary
Sub-topic 4-1 Gerneral aspects for SL-U Rx
Issue 4-1-1: Reference measurement channels for NR SL-U
· Option 1: Missing reference measurement channels for NR SL-U need to be defined. And Rx requirements are verified with SL-U RMC. [LGE]
· Option 2: Reuse NR V2X RMC for SL-U. [OPPO]
· NR-U REFSENS has no difference from the NR single CC. For NR-U Rx requirements, there is no intra-cell guard bands in DL and the UL configuration is with all sub-bands and all RB’s fully allocated. Therefore, no need to consider the interlaced unlicensed resource allocation impacts in SL-U Rx requirement definition. SL-U can follow NR V2X RMC.

Recommended WF
· Rx requirements are verified with SL-U RMC.
· Is Option 2 agreeable to reuse the NR V2X RMC for SL-U RMC?

	Company
	Comments

	OPPO
	Ok with WF.

	LGE
	Further discussion is needed on Option 2, maybe this is possible for some CBWs, but some new RMCs are likely also needed. Well defined RMCs needed to define the RX requirements.

	QCOM
	Option 2 needs discussion 

	Moderator summary: It is agreed that Rx requirements are verified with SL-U RMC. FFS on whether NR V2X RMC can be reused for SL-U RMC.




Issue 4-1-2: How to define Rx requirements for NR SL-U
· Option 1: RAN4 to consider the receiver requirements currently defined for shared spectrum channel access for operation of sidelink in unlicensed spectrum. [Nokia]
Recommended WF
· Option 1

	Company
	Comments

	OPPO
	Ok with WF.

	Nokia
	Support option 1

	LGE
	OK with recommended WF.

	Xiaomi
	Ok with WF.

	Huawei
	We can focus on REFSENS for Rx firstly, and further consider other requirements after thorough comparison of difference between NR V2X and NR-U.

	QCOM
	Agree option 1

	Moderator summary: Option 1 is agreed.



Sub-topic 4-2 REFSENS
Issue 4-2-1: SNR for REFSENS
· Option 1: Reuse V2X SNR to define the REFSNES of SL-U for the supported CBW. [Huawei, OPPO, Xiaomi]
· SNR = - 0.5dB
Recommended WF
· Option 1.

	Company
	Comments

	OPPO
	Ok with WF.

	LGE
	OK with SNR= -0.5dB, but need to define/agree on RMCs that give target Tput % with this SNR. 

	Xiaomi
	Ok with WF.

	Huawei
	Ok with the WF.

	Moderator summary: Option 1 is agreed. FFS on the definition of RMCs that give target Tput % with this SNR.



Issue 4-2-2: RB configuration for REFSENS
· Option 1: The SL Tx RB configurations in below table are adopted for SL-U REFSENS, especially the RB configurations for 60MHz, 80MHz and 100MHz CBW which are new for SL. [OPPO]
· The RB allocations need to consider the number of subchannels and subchannel size, the NRB values to be used in the spec for RF requirements should be as large as possible and does not exceed the NRB values of Uu for supported CBWs. In 38.331, the subchannel size is as following figure. The proposed max RB configurations for CBW 60MHz, 80MHz, and 100MHz are as shown in below table.
[image: ]

	
	
	NR band / SCS / Channel bandwidth / Duplex mode

	NR SL-U Band
	SCS kHz
	20MHz
	40MHz
	60MHz
	80MHz
	100MHz
	Duplex Mode

	n46
	15
	105
	216
	
	
	
	HD

	
	30
	50
	105
	160
	216
	270
	

	
	60
	24
	50
	75
	100
	135
	

	n96
	15
	105
	216
	
	
	
	HD

	
	30
	50
	105
	160
	216
	270
	

	
	60
	24
	50
	75
	100
	135
	

	n102
	15
	105
	216
	
	
	
	HD

	
	30
	50
	105
	160
	216
	270
	

	
	60
	24
	50
	75
	100
	135
	



· Option 2: “NRB” in REFSENS formula is the maximum transmission bandwidth configuration as defined in Table 5.3.2-1 of 38101-1. [Xiaomi]

Recommended WF
· Is Option 1 agreeable?
[bookmark: _Hlk132303687]Moderator note: The RB configuration is a combined consideration of subchannels and subchannel size.
	Company
	Comments

	OPPO
	Ok with WF.

	LGE
	We prefer REFSENS being defined with full RB allocation as is done for NR-U.

	Xiaomi
	We agree the RB configuration should be considered and need further check the max allowed RB size.

	Moderator summary: FFS in next meeting on the RB configurations for REFSENS.



Issue 4-2-3: REFSENS requirements in bands n46, n96 and n102
· Option 1: Use the NRU REFSENS requirements in bands n46, n96 and n102 as starting point. Values need to be verified with the NR SL-U reference measurement channels with 20, 40, 60, 80 and [100] MHz CBW. [LGE]
· Option 2: The SL-U REFSENS are adopted in below Table. [OPPO]
	NR SL-U Band
	SCS kHz
	Channel bandwidth / PREFSENS_V2X (dBm)

	
	
	20MHz
	40MHz
	60MHz
	80MHz
	100MHz
	Duplex Mode

	n46
	15
	-89.2
	-86.1
	
	
	
	HD

	
	30
	-89.4
	-86.2
	-84.4
	-83.1
	-82.1
	

	
	60
	-89.6
	-86.4
	-84.6
	-83.4
	-82.1
	

	n96
	15
	-89.2
	-86.1
	
	
	
	HD

	
	30
	-89.4
	-86.2
	-84.4
	-83.1
	-82.1
	

	
	60
	-89.6
	-86.4
	-84.6
	-83.4
	-82.1
	

	n102
	15
	-89.2
	-86.1
	
	
	
	HD

	
	30
	-89.4
	-86.2
	-84.4
	-83.1
	-82.1
	

	
	60
	-89.6
	-86.4
	-84.6
	-83.4
	-82.1
	


With RB configurations in below table:
	
	
	NR band / SCS / Channel bandwidth / Duplex mode

	NR SL-U Band
	SCS kHz
	20MHz
	40MHz
	60MHz
	80MHz
	100MHz
	Duplex Mode

	n46
	15
	105
	216
	
	
	
	HD

	
	30
	50
	105
	160
	216
	270
	

	
	60
	24
	50
	75
	100
	135
	

	n96
	15
	105
	216
	
	
	
	HD

	
	30
	50
	105
	160
	216
	270
	

	
	60
	24
	50
	75
	100
	135
	

	n102
	15
	105
	216
	
	
	
	HD

	
	30
	50
	105
	160
	216
	270
	

	
	60
	24
	50
	75
	100
	135
	



· Option 3: The SL-U REFSENS are adopted in below Table. [Xiaomi]
	Operating band / SCS / Channel bandwidth / REFSENS

	Operating band
	SCS
kHz
	Channel bandwidth (MHz)
	REFSENS (dBm)8
	Duplex Mode

	n46
	15
	20, 40
	-89.2 + 10log10(NRB/106)
	TDD

	
	30
	20, 40, 60, 80, 100
	-89.4 + 10log10(NRB/51)
	

	
	60
	60, 80, 100
	-89.6 + 10log10(NRB/24)
	

	n96, n102
	15
	20, 40
	-88.7 + 10log10(NRB/106)
	TDD

	
	30
	20, 40, 60, 80, 100
	-88.9 + 10log10(NRB/51)
	

	
	60
	60, 80, 100
	-89.1 + 10log10(NRB/24)
	

	NOTE 1:	The REFSENS value is rounded to the nearest number down to one decimal point. “NRB” in REFSENS formula is the maximum transmission bandwidth configuration as defined in Table 5.3.2-1.



Recommended WF
· Is Option 2 agreeable?

Moderator note: The difference between Option 2 and 3 is that in Option 3 it uses full RB allocation of a CBW while in Option 2 it uses the RB configuration with a combined consideration of subchannels and subchannel size in Issue 4-2-2.
	Company
	Comments

	OPPO
	Ok with WF.

	LGE
	We prefer REFSENS being defined with full RB allocation as is done for NR-U.

	Xiaomi
	We believe the formula in option 3 can be used while the NRB can be further check based on previous issue.

	QCOM
	Not agreeable at this point needs more analysis 

	Moderator summary: FFS in next meeting on the REFSENS requirements.



Sub-topic 4-3 Max input level
Issue 4-3-1: Max input level for SL-U single CC
· Option 1: Reuse NR-U max input level requirements for SL-U [LGE, OPPO]
Recommended WF
· Option 1

	Company
	Comments

	OPPO
	Ok with WF.

	LGE
	OK with recommended WF

	Xiaomi
	Ok with WF.

	QCOM
	OK with WF

	Moderator summary: Option 1 is agreed.



Sub-topic 4-4 ACS
Issue 4-4-1: ACS for SL-U single CC
· Option 1: NRU ACS requirement in 38.101-1 clause 7.5F is used as starting point. [LGE]
· Option 2: Reuse NR-U ACS requirements and test configurations with NR V2X RMC for SL-U to get similar coexistence results. [OPPO]
Recommended WF
· Is Option 2 agreeable now, or take Option 1 and more study is needed?
Moderator note: Option 1 and 2 are aligned in try to reuse the NRU ACS.
	Company
	Comments

	OPPO
	Ok with Option 2. If more study is needed for some companies, we are also ok.

	LGE
	Option 1 preferred at this point. Need to agree on RMCs first. We agree with option 2 on targeting similar coexistence results as NR-U. 

	Xiaomi
	We support option 1.

	QCOM
	Option 1

	Moderator summary: Option 1 is agreed, i.e. NRU ACS requirement in 38.101-1 clause 7.5F is used as starting point, FFS in next meeting.



Issue 4-4-2: ACS for legacy V2X maintenance
· Option 1: Introduce the NR V2X ACS requirement for bands above 3.3GHz, especially for n47, as maintenance. [OPPO]
· NR V2X ACS requirement for bands above 3.3GHz, especially for n47, is missing in the spec which need to be introduced in the maintenance.

	Company
	Comments

	OPPO
	Ok with Option 1, and the changes should be done in maintenance.

	LGE
	Changes in NR V2X need to be separately discussed as maintenance. Not in this WI.

	Xiaomi
	This issue can be separately discussed in maintenance.

	Moderator summary: It can be further discussed in maintenance sections in next meeting.



Sub-topic 4-5 IBB
Issue 4-5-1: IBB for SL-U single CC
· Option 1: NRU In-band blocking requirements in 38.101-1 clause 7.6F.2 are used as starting point [LGE]
· Option 2: Reuse NR-U IBB requirements and test configurations with NR V2X RMC for SL-U. [OPPO]

Recommended WF
· Is Option 2 agreeable now, or take Option 1 and more study is needed?
Moderator note: Option 1 and 2 are aligned in try to reuse the NRU IBB.
	Company
	Comments

	OPPO
	Ok with Option 2. If more study is needed for some companies, we are also ok.

	LGE
	Option 1 preferred at this point. Need to agree on RMCs first. We agree with option 2 on targeting similar IBB performance as NR-U.

	Xiaomi
	Option 1.

	QCOM
	Option 1

	Moderator summary: Option 1 is agreed, i.e. NRU In-band blocking requirements in 38.101-1 clause 7.6F.2 are used as starting point, FFS in next meeting.



Sub-topic 4-6 OBB
Issue 4-6-1: OBB for SL-U single CC
· Option 1: NRU Out-of-band blocking requirements in 38.101-1 clause 7.6F.3 are used as starting point [LGE]
· Option 2: Reuse NR-U OBB requirements and test configurations with NR V2X RMC for SL-U. [OPPO]

Recommended WF
· Is Option 2 agreeable now, or take Option 1 and more study is needed?
Moderator note: Option 1 and 2 are aligned in try to reuse the NRU OBB.
	Company
	Comments

	OPPO
	Ok with Option 2. If more study is needed for some companies, we are also ok.

	LGE
	Option 1 preferred at this point. Need to agree on RMCs first. We agree with option 2 on targeting similar OBB performance as NR-U.

	Xiaomi
	Option 1.

	QCOM
	Option 1

	Moderator summary: Option 1 is agreed, i.e. NRU Out-of-band blocking requirements in 38.101-1 clause 7.6F.3 are used as starting point, FFS in next meeting.



Sub-topic 4-7 Spurious responses
Issue 4-7-1: Spurious responses for SL-U single CC
· Option 1: NRU Spurious responses requirements in 38.101-1 clause 7.7F is used as starting point. [LGE]
· Option 2: Reuse NR-U Spurious response requirements and test configurations with NR V2X RMC for SL-U. [OPPO]

Recommended WF
· Is Option 2 agreeable now, or take Option 1 and more study is needed?
Moderator note: Option 1 and 2 are aligned in try to reuse the NRU spurious response.
	Company
	Comments

	OPPO
	Ok with Option 2. If more study is needed for some companies, we are also ok.

	LGE
	Option 1 preferred at this point. Need to agree on RMCs first. We agree with option 2 on targeting similar spurious response performance as NR-U.

	Xiaoami
	Option 1.

	QCOM
	Either is ok with us

	Moderator summary: Option 1 is agreed, i.e. NRU Spurious responses requirements in 38.101-1 clause 7.7F is used as starting point, FFS in next meeting.



Sub-topic 4-8 NBB
Issue 4-8-1: Narrow band blocking for SL-U single CC
· Option 1: Narrow band blocking is not introduced for SL-U. [OPPO]

Recommended WF
· Option 1
	Company
	Comments

	OPPO
	Ok with Option 1. 

	LGE
	OK with recommended WF

	Xiaomi
	Ok with WF.

	Moderator summary: Option 1 is agreed



Sub-topic 4-9 Intermodulation
Issue 4-9-1: Intermodulation for SL-U single CC
· Option 1: NRU Intermodulation requirements in 38.101-1 clause 7.8F are used as starting point. [LGE]
· Option 2: Reuse NR-U Wide band intermodulation requirement and test configuration with NR V2X RMC for SL-U. [OPPO]

Recommended WF
· Is Option 2 agreeable now, or take Option 1 and more study is needed?
Moderator note: Option 1 and 2 are aligned in try to reuse the NRU Intermodulation.
	Company
	Comments

	OPPO
	Ok with Option 2. If more study is needed for some companies, we are also ok.

	LGE
	Option 1 preferred at this point. Need to agree on RMCs first. We agree with option 2 on targeting similar IMD performance as NR-U.

	Xiaomi
	Option 1.

	Moderator summary: Option 1 is agreed, i.e. NRU Intermodulation requirements in 38.101-1 clause 7.8F are used as starting point, FFS in next meeting.



Sub-topic 4-10 Additional requirements
[bookmark: _Hlk132301643]Issue 4-10-1: Additional requirements for NR SL-U
· Option 1: RAN4 shall assess if any additional requirements are needed to address the overlapping of band n47 and n46. [Nokia]
· Since ITS band n47 which is targeted for V2X is overlapped with shared spectrum access band n46 as shown in TS 38.101-1 - Table 5.2-1. It may be needed for RAN4 to assess if any additional Rx requirements are needed.

Nokia: currently we have V2X and SL deployment. They are located on ITS n47. We see that there may be understanding with SL-U you could deploy sidelink NR-U into n46 in licensed band. The blocking requirements for receiver are quite different compared for licensed operation. 
Meta: in my understanding, n47 is dedicated to ITS spectrum in some country. In regions US, EU, Korea, China,… there is no overlapping. In some counties, they did not define the dedicated ITS spectrum and there may be some overlapping. We need study in which country there would be overlapping.
Xiaomi: we agree with OPPO. There will be no special requirements.
Nokia: if group agreed that no issue was seen, we are OK not to introduce requirements. This could be indeed an issue.
LGE: We are aligned with OPPO

Agreement: No additional requirements are needed to address the overlapping of band n47 and n46.

	Company
	Comments

	OPPO
	If understand correctly the overlapping between n47 and n46 is not dedicated to SLU, it also exists for NRU. It seems there is no specific requirement defined for NRU, same handling can be adopted for SLU.

	Nokia
	It is correct that NR-U with band n46 also have the overlap with n47. However, for NR-U the assumption is that n47 will not be used with overlap of n46, meaning that NR-U and V2X is not operated at the terminal at the same time. This since most places n47 is allocated for ITS other unlicensed operation, e.g. NR-U is prohibited. For SL-U there may be a case where SL-U is operated within n47 with n46 in e.g. CA mode and if the NR-U requirements apply here for the receiver degradation may be seen. In specific blocking requirements could be considered. We are fine to reuse requirements but then the most stringent should apply.    

	GTW Agreement: No additional requirements are needed to address the overlapping of band n47 and n46.



Sub-topic 4-11 TP to TR
	
	Comment collection

	R4-2305522
	Annex: TP on the SL-U RX requirement to TR38.786

	
	OPPO: Some updates may needed based on the agreements in this meeting.

LGE: Text proposals also in R4-2304487. OK to discuss on 2nd round on what (if anything) could be captured into the TR.

	Moderator summary: Update the TP to capture the agreements in 1st round.



Summary for 1st round 
Moderator note: Summary of the discussion for each issue can be found in the comment table respectively.
Discussion on 2nd round
Moderator note: Discussion based on following WF.
	New Tdoc number
	Title
	Source
	Comments

	
	WF on SLU single CC Rx requirements
	OPPO
	Meta:	We are fine with the proposed WF. Specially, for the ACS Issue 4-4-2, the proponent mentioned that ACS for NR V2X was missed. But, RAN4 do not separate ACS requirements as like NR Uu. It means that the ACS in Table 7.5E.1-1 applied for all supported NR V2X operating bands which was based on the ACS principle and requirements of LTE-V2X.
NR Uu distinguished the related Rx requirements less 2.7GHz /above 3.3GHz. But NR V2X do not follow the prinpicle of NR Uu for NR V2X UE. 



Summary for 2nd round 
	New Tdoc number
	Title
	Source
	Recommendation

	R4-2306632
	WF on SLU single CC Rx requirements
	OPPO
	To be approved



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

	
	WF on SLU single CC system parameters
	vivo
	

	
	WF on SLU single CC Tx requirements
	Xiaomi
	

	
	WF on SLU single CC Rx requirements
	OPPO
	

	
	WF on MPR simulation assumptions for SLU single CC
	Meta
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2305421
	
	Updated RF workplan for NR SL evolution
	OPPO, LGE, Huawei
	Approved
	

	R4-2305423
	
	R18 SL-U requirement location in 38101-1
	OPPO
	Noted
	

	R4-2305817
	
	Sidelink general aspects
	Qualcomm
	Noted
	

	R4-2305456
	
	Discussion on Sidelink on a single unlicensed spectrum
	Huawei, HiSilicon
	Noted
	

	R4-2304485
	
	On System parameters (channel bandwidth, channel arrangement) for NR sidelink evolution
	LG E
	Noted
	

	R4-2304952
	
	On system parameters for sidelink in unlicensed spectrum
	Nokia
	Noted
	

	R4-2305078
	
	Discussion on system parameters for SL on a single unlicensed spectrum
	vivo
	Noted
	

	R4-2304184
	
	MPR simulation assumptions and other Tx requirements for SL-U in Rel-18
	Meta
	Noted
	

	R4-2304460
	
	Considerations regarding sidelink operation in unlicensed bands
	CableLabs
	Noted
	

	R4-2304485
	
	On System parameters (channel bandwidth, channel arrangement) for NR sidelink evolution
	LG E
	Noted
	

	R4-2304952
	
	On system parameters for sidelink in unlicensed spectrum
	Nokia
	Noted
	

	R4-2305078
	
	Discussion on system parameters for SL on a single unlicensed spectrum
	vivo
	Noted
	

	R4-2305424
	
	R18 SL-U single CC system parameters
	OPPO
	Noted
	

	R4-2305457
	
	Discussion on system parameter for sidelink on a single unlicensed spectrum
	Huawei
	Noted
	

	R4-2305523
	
	on the SL-e system parameter
	Xiaomi
	Noted
	

	R4-2305815
	
	System parameters for unlicensed sidelink
	Qualcomm
	Noted
	

	R4-2304184
	
	MPR simulation assumptions and other Tx requirements for SL-U in Rel-18
	Meta
	Noted
	

	R4-2305456
	
	Discussion on Sidelink on a single unlicensed spectrum
	Huawei, HiSilicon
	Noted
	

	R4-2305457
	
	Discussion on system parameter for sidelink on a single unlicensed spectrum
	Huawei
	Noted
	

	R4-2304184
	
	MPR simulation assumptions and other Tx requirements for SL-U in Rel-18
	Meta
	Noted
	

	R4-2304486
	
	On Tx requirements for NR sidelink evolution
	LG E
	Noted
	

	R4-2304953
	
	On UE Tx requirements for sidelink in unlicensed spectrum
	Nokia
	Noted
	

	R4-2305079
	
	Discussion on UE RF requirements for SL on a single unlicensed spectrum
	vivo
	Noted
	

	R4-2305425
	
	R18 SL-U single CC Tx requirements
	OPPO
	Noted
	

	R4-2305524
	
	on the SL-e TX requirement
	Xiaomi
	Revised
	

	R4-2305816
	
	Sidelink UE TX requirements in unlicensed spectrum
	Qualcomm
	Noted
	

	R4-2305456
	
	Discussion on Sidelink on a single unlicensed spectrum
	Huawei, HiSilicon
	Noted
	

	R4-2304487
	
	On Rx requirements for NR sidelink evolution
	LG Electronics
	Noted
	

	R4-2304954
	
	On UE Rx requirements for sidelink in unlicensed spectrum
	Nokia
	Noted
	

	R4-2305426
	
	R18 SL-U single CC Rx requirements
	OPPO
	Noted
	

	R4-2305522
	
	on the SL-e RX requirement
	Xiaomi
	Revised
	



2nd round 
	
	Title
	Source
	Recommendation  

	R4-2306630
	WF on SLU single CC system parameters
	vivo
	Can be Approved

	R4-2306631
	WF on SLU single CC Tx requirements
	Xiaomi
	Can be Approved

	R4-2306632
	WF on SLU single CC Rx requirements
	OPPO
	Can be Approved

	R4-2306633
	WF on MPR simulation assumptions for SLU single CC
	Meta
	[bookmark: _GoBack]Can be Approved



	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2305524
	R4-2306634
	on the SL-e TX requirement
	Xiaomi
	Can be agreed
	

	R4-2305522
	R4-2306635
	on the SL-e RX requirement
	Xiaomi
	Can be agreed
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