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Introduction
This document captures RAN4 discussions for the NR extension to 71GHz work item, including general aspects, band planning, and system parameters. The covered agenda items are: 8.16.1, 8.16.2, 8.16.6 and 8.16.8

Topic #1: General (AI 8.16.1)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2118272
General issues for 52.6~71 GHz
	vivo
	Band numbering
Proposal 1: Split the FR2 band number range 257~512, and allocate 257~384 for FR2-1 and 385~512 for FR2-2. 
Intermediate channel bandwidths
Proposal 2: Channel bandwidth of 200MHz can be supported for 120kHz and 1200MHz for 480/960kHz can be removed.

	R4-2118738
Bandplan for a NR band in the range 52.6GHz – 71GHz
	Nokia, Nokia Shanghai Bell
	Unlicensed band plan
Proposal 1: Introduce an unlicensed band in the 57 to 71 GHz range as given in the TP.
[n263]:	57000 MHz – 71000 MHz	(both UL and DL), with TDD duplex mode
Licensed band plan
Observation 1: We are not aware of any surely available licensed spectrum nor associated rules for licensed spectrum usage in any country/region in the 66 - 71 GHz range.

	R4-2119180
On CR work split
	Ericsson
	Proposal 1: Extend the agreement on work split form RAN4#100-e (R4-2114986) to include the whole specification.

	R4-2119179
DRAFT CR to TS 38.101-2 Introducing extension of FR2 to cover up to 71GHz
	Ericsson
	The existing frequency range FR2 is updated to cover up to 71GHz, and the two sub-frequency ranges FR2-1 and FR2-2 are introduced to the General part of TS 38.101-2. 

	R4-2119144
Draft CR to TS 38.101-3: implementation of FR2-1 and FR2-2 frequency sub-ranges for the General parts of the specification
	Huawei
	Introduces the framework to implement FR2-2 system parameters to TS 38.101-3. Aspects covered include:
-	Introduction of FR2-1 and FR2-2 sub-ranges
-	Additional clarifications for band combinations in Table 4.3-1
-	Update FR definitions in Table 5.1-1 
-	Updates to CA band combination tables

	R4-2119145
Draft CR to TS 38.104: implementation of FR2-1 and FR2-2 frequency sub-ranges for the General parts of the specification
	Huawei
	Introduces the framework to implement FR2-2 system parameters to TS 38.104. Updates include:
-	Introduction of FR2-1 and FR2-2 sub-ranges
-	Adding placeholders for new FR2-2 operating bands (5.2)
-	Transmission bandwidth configuration for FR2-2 (5.3.2)
-	Minimum guardbands for FR2-2 (5.3.3)
-	BS channel bandwidths (5.3.5)
-	NR-ARFCNs (5.4.2.3)
-	SS raster (5.4.3.3)
-	Corrections of all related cross-references



Open issues summary
Sub-topic 1-1: Band planning
Issue 1-1a: Splitting the range of FR2 band numbers
Band numbers ranging from 257 to 512 are reserved for bands in FR2 and are assigned once requested. Given that FR2 was divided into FR2-1 and FR2-2, to avoid mixing band numbers from each sub-range, a split of the reserved band numbers was proposed in R4-2118272.
· Proposal 1: Split the FR2 band number range 257~512, and allocate 257~384 for FR2-1 and 385~512 for FR2-2. (vivo)
· Recommended WF
· Moderator suggests companies share their views on the split of reserved band numbers for FR2 in Proposal 1. Once this is addressed, then we can discuss what band number to use in the FR2-2 band definition.

Issue 1-1b: FR2-2 band introduction
A band in FR2-2 is yet to be defined and introduced. 
· Proposal 1: Introduce an unlicensed band in the 57 to 71 GHz range (Nokia)
· Recommended WF
· Agree on Proposal 1, but wait on the outcome of Issue 1-1a to know what band number to use.

Sub-topic 1-2: CR work split
A work split agreement to provide draft CRs for the General parts of the NR specifications was reached in RAN4 #100e (R4-2114986). Specifications were divided into two groups: one where minor changes are expected, and one needing major updates.
A. Potentially minor impact: it is expected that the only impact for the following specifications will be limited to updating the FR1/FR2 table, e.g. as presented in Annex A: 
1. TS 38.101-1:  	[Nokia] (see comments for initial draft in [3])
2. TS 38.101-3: 		[Huawei]
3. TS 38.133:		[Ericsson] 
4. TS 38.307 		[Nokia] (see comments for initial draft in [3])

B. Major impact: it is expected that the following specifications will require a major update, e.g. refer to an example update implementation to TS 38.104 in [1]: 
5. TS 38.101-2:		[Ericsson]
6. TS 38.104:		[Huawei] (see comments for initial draft in [3]) 


Issue 1-2: CR work split agreement extension
· Proposal 1: Extend the agreement on work split from RAN4#100-e (R4-2114986) to include the whole specification. (Ericsson)
· Other
· Recommended WF
· Companies should share their views on Proposal 1 or other approach

Sub-topic 1-3: Specification updates for general parts
A work split to update the General parts of NR core specifications was approved in R4-2114986.
Issue 1-3a: TS 38.101-2 update
Draft CR R4-2119179 introduces the FR2 extension to 71 GHz and frequency sub-ranges FR2-1 and FR2-2 to the General portion of TS 38.101-2. 
· Recommended WF
· Moderator suggests companies provide any feedback on draft CR R4-2119179 directly into Section 1.3.2 CRs/TPs comments collection. Current draft CR should be agreeable.

Issue 1-3b: TS 38.101-3 updates
Draft CR R4-2119144 adds the  framework to implement FR2-2 system parameters to TS 38.101-3. 
· Recommended WF
· Moderator suggests companies provide any feedback on draft CR R4-2119144 directly into section 1.3.2 CRs/TPs comments collection.

Issue 1-3c: TS 38.104 updates
Draft CR R4-2119145 introduces the framework to implement FR2-2 system parameters to TS 38.104.
· Recommended WF
· Moderator suggests companies provide any feedback on draft CR R4-2119145 directly into section 1.3.2 CRs/TPs comments collection

Companies’ views - collection for 1st round 
Open issues 
Sub-topic 1-1: Band planning 
Issue 1-1a: Splitting the range of FR2 band numbers
Issue 1-1b: FR2-2 band introduction
	Company
	Comments

	QCOM
	1-1a : No reason to split.
1-1b : agree with WF

	ZTE
	 Issue 1-1a,  band number splitting between FR2-1 and FR2-2 seems good idea compared with NTN discussion, however we are just wondering if there are no much band definition for FR2-2, then whether it’s necessary to have dedicated band number range for FR2-2. we would like to see more discussion from companies.

	CATT
	We understand the intention of splitting the band number, but also partially agree with ZTE that the whole number of FR2 bands may not be big, so maybe not splitting it can be also considered.

	OPPO
	Issue 1-1b, agree with proposal, start with unlicensed band.

	Ericsson
	Issue 1-1a: no reason to split the range of frequency band indicators, FR2-1 and FR2-2 in the same specifications.
Issue 1-1b: it has already been agreed (?) to introduce an unlicensed band with a range 57-71 GHz,

	Nokia, Nokia Shanghai Bell
	Issue 1-1a: We think it is not necessary to split the band number range as expected number of bands is low and therefore possibility for confusion is also low. 
Issue 1-1b: We agree with recommended WF.

	Apple
	1-1a: We recall that this issue was discussed before and the majority view was that there is no need to split. Instead, the next available FR2 band number can be used for this band.
1-1b: we support the recommended WF, since the regulations for licensed bands are not ready. Note that it was agreed in RAN4 that the work except system parameters on [66-71] GHz for licensed band will start when regulations become clear.

	Huawei
	1-1a: We prefer to keep the same numbering range – using a dedicated sub-range to identify FR2-2 bands is not expected to be very user friendly. Instead, we have proposed to directly use “FR2-2” to distinguish bands and band combinations (refer to related draft CR).
1-1b: related decision on the unlicensed band has already been made (well, we have no TR to keep all those decisions). So what do we agree here is just the assigned band number, or?

	Intel
	Issue 1-1a: 
While we understand the intention behind the split, we do not see a strong reason to do it.
Issue 1-1b: 
Agree with recommended WF

	Vivo
	Issue 1-1a:
We can go with the majority view.


 
Sub-topic 1-2: CR work split
	Company
	Comments

	ZTE
	This agreement in last meeting, it should be only valid for general part and we prefer to further discuss it in the dedicated thread, like BS RF, UE RF and UE RRM etc

	CATT
	Our understanding is that the last meeting’s agreement is how to update FR2-1 and FR2-2. And the whole specs corresponding to BS RF, UE RF and UE RRM should be handled in the corresponding experts as a whole. And it seems a little early to discuss the CR split when there’s not much agreement yet.

	Nokia, Nokia Shanghai Bell
	Issue 1-2: The amount of needed changes varies a lot per specification, but major impact is expected at least to 38.133, 38.101-2 and 38.104. Potentially also to 38.101-3. Therefore, it would be useful to consider CR split within these specifications with major impact. This will also facilitate easier review of the changes as a single topic is concentrated in single CR, instead of potentially changes being split over several tens of pages long single CR. Due to the draft CR approach further CR split will not overload MCC.
Please note that CR split discussion for 38.104 is already part of thread 312.

	Apple
	The agreement was for general part. As the major impact is on 38.101-2 and 38.104, perhaps more companies can get involved. If the CR work for 38.101-2 is split into two pieces, one for TX and the other for RX. Apple would like to volunteer to prepare the CR for either TX or RX.

	Huawei
	Ok with ZTE proposal to shift this to the related RF/RRM threads. Before that, it would be good to conclude on the general parts updates, so that they can be sued as the baseline for further updates for RF/RRM requirements. 


	Intel
	We think we should agree on a Big CR first. One company can be assigned to maintain a big CR per specification.
For the rest of the content in each technical specification (excluding general parts), we prefer to have a CR split based on individual requirements.
This discussion can focus on UE RF specs split (TS 38.101-2), while BS RF, RRM specs CR split can be discussed in their respective sessions.

	vivo
	We share the same view with Apple that more companies can get involved for the major impact on 38.101-2.  If the CR work for 38.101-2 is split into three pieces, system parameters, TX RX, vivo would like to volunteer to prepare the CR for the system parameters part.




CRs/TPs comments collection
Moderator suggests companies comment directly for feedback on the CRs below
	CR/TP number
	Comments collection

	R4-2119179
	Nokia: In principle the text in the Note should be placed before the table as otherwise it is valid only inside the table. Word “considered” could be replaced with “applied”. When we introduce the requirements for FR2-2, people need to check which existing “FR2” in the spec should stay FR2 as it is or be replaced with FR2-1 or FR2-2. Example of one of such case is FR2 in “Figure 6.3.3.6-3: Consecutive SRS time mask for the case when power change is required and when 60kHz SCS is used in FR2” should be replaced with FR2-1 as 60 kHz SCS is not applicable to FR2-2.


	
	Huawei: 
@Nokia: our understanding was that the “Definition of frequency ranges” table content was agreed last meeting, so that it could be used during this meeting for multiple specs. Anyway, we are ok to shift the Note from the table to the main text – this modification needs to be aligned with other specs modified this meeting.  
@Ericsson: We agree with Nokia that there are other modifications missing, e.g. 
1. For section 5.2A: to be aligned with modifications done for TS 38.101-3 (R4-2119144) on CA/DC band combinations.
2. 5.3.2, 5.3.3: entries for FR2-2 are missing (new table)
3. 5.3.5: new table for FR2-2 needed with all new channel bandwidths. 


	
	

	R4-2119144
	Nokia: Note in the scope section is not needed. Notes in table 4.3-1 are unnecessary. It is not necessary to add clarification “FR2 (FR2-1 or FR2-2)” as the frequency range table 5.1-1 has a note the exactly avoid these clarifications. In principle the text in the note in the frequency range table should be placed before the table as otherwise it is valid only inside the table. Word “considered” could be replaced with “applied”.

We do not see the necessity of new column the sub-range for tables and new tables specific to FR1+FR2-2. In the end, FR2-1+FR2-2 CA would come so all the combinations/configurations can be accommodated by FR1+FR2 tables since we can know which bands are FR2-1 or FR2-2 from operating band tables. We therefore do not see the need to separate the FR1+FR2 combo lists into FR1+FR2-1 and FR1+FR2-2.

We shall not endorse TBDs in tables, rather relevant band combos to the tables will be added when they are introduced.
Potentially necessary changes to requirement clauses are not precluded.

	
	Huawei: 
@Nokia: clarification replies and motivation for the proposed changes: 
- Scope: introduction of FR2-2 is quite significant change to the NR spec. Therefore it was seen as useful to address this in the Scope, so that it is clear that it is included in this version of the NR specification, and that it applies to the whole spec. 
- “Definition of frequency ranges”: same comment as to R4-2119179. Anyway, we are fine to shift the Note above the table. 
- New column in band combination tables: the reason to introduce it was to make FR2-2 more visible. There will be much more FR1+FR2-1 combos, than FR1+FR2-2 combos in the future. If we keep them mixed without distinction, it will be hard to find and locate FR2-2 specific combinations. Therefore we would suggest to keep such grouping among FR2-1 and FR2-2.
- TBDs were used in the draft just to exemplify how it would look when band combination are introduced.   
- Requirement clauses were not modified, as it was planned to address General parts, only.
All the above can be resolved in the revision, possibly including the unlicensed band introduction as in 1-1b.  

	
	

	R4-2119145
	Nokia: In principle the text in the note in the frequency range table should be placed before the table as otherwise it is valid only inside the table. Word “considered” could be replaced with “applied”. 

Tables 5.2.3-3 and 5.3.3-3 may not be needed in case same SU for 120 kHz is applied for both FR2-1 and FR2-2. Examples on table formats are ok to discuss but we shall not endorse TBDs in tables, but rather fill in the numbers when relevant band is introduced. We do not see the necessity of new column the sub-range for tables 5.3.5-2, 5.4.2.3-2 and 5.4.3.3-2, as it is known based on operating band.
New table would be needed for channel BWs per operating band so the new channel BWs are not introduced to FR2-1.

	
	Huawei: see comments to R4-2119144. All the above can be resolved in the revision, possibly including the unlicensed band introduction as in 1-1b.  

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1-1:
Band plan

	Issue 1-1a: Splitting the range of FR2 band numbers
Candidate option:
· Proposal 1: Split the FR2 band number range 257~512, and allocate 257~384 for FR2-1 and 385~512 for FR2-2. (vivo)
Majority view was not to split the FR2 range of band numbers and leave the entire range as potential numbers to be used by either FR2-1 or FR2-2.
Tentative agreement: The range of band numbers assigned to FR2 will not be split between sub-ranges FR2-1 and FR2-2 (remains unchanged, i.e., 257 to 512)
Recommendations for 2nd round: No further discussion

Issue 1-1b: FR2-2 band introduction
Candidate option:
· Agree on to introduce an unlicensed band in the 57 to 71 GHz range (Proposal 1, Nokia), but wait on the outcome of Issue 1-1a to know what band number to use.
Majority agreed with the suggested WF, and that an unlicensed band should be introduced first. This does not imply that we will not introduce a licensed band. Given the outcome of Issue 1-1a, n263 can be used as the band number.
Tentative agreement: Introduce an unlicensed band in the 57 to 71 GHz range as shown below:
[n263]:	57000 MHz – 71000 MHz	(both UL and DL), with TDD duplex mode
[bookmark: _Hlk87002389]Recommendations for 2nd round: Introduce band n263 to all relevant draft CRs to be revised in this meeting.

	Sub-topic #1-2:
CR work split
	Candidate option:
· Proposal 1: Extend the agreement on work split from RAN4#100-e (R4-2114986) to include the whole specification. (Ericsson)
Majority view is that more than one company should be involved in updating each specification. It was further suggested to prioritize the most heavily impacted specifications (TS38.133, TS38.101-2, and TS38.104). Out of these specifications, we will discuss how to split the work for TS38.101-2 (others will be addressed in their respective sessions). For this specification, the suggestions were to divide the work in three main areas (system parameters, Tx, and Rx), plus a big CR.
Tentative agreement: The work split of TS 38.101-2 will include the following:
· System parameters
· Tx
· Rx
· Big CR
Recommendations for 2nd round: Discuss if the work split captured above is agreeable. If it is, the companies that will oversee each part will be captured. So far, we have the following volunteers:
· Tx or Rx - Apple
· System parameters - vivo
Volunteers needed:
· Tx or Rx
· Big CR



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 5 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2119179
	To be revised

	R4-2119144
	To be revised

	R4-2119145
	To be revised



Discussion on 2nd round (if applicable)
Issue 1-2: CR work split
Tentative work split for TS 38.101-2:
· System parameters
· Tx
· Rx
· Big CR

Discuss if the tentative work split is agreeable. If it is, the companies that will oversee each part will be captured. So far, we have the following volunteers:
· Tx or Rx - Apple
· System parameters - vivo
Volunteers needed:
· Tx or Rx
· Big CR

Companies’ views - collection for 2nd round 
Open issues 
Issue 1-2: CR work split
	Company
	Comments

	XXX
	

	
	




Topic #2: Operation bands and system parameters (channelization, raster, CBW) – AI 8.16.2
Companies’ contributions summary
	[bookmark: _Hlk86253216]T-doc number
	Company
	Proposals / Observations

	R4-2117312
Discussion on system parameters for 52.6-71 GHz
	CATT
	Floating channelization
Observation 1: The 57-71 GHz total number of sync raster entries for SCS based channel raster is up to 329.
Observation 2: New SSB CORESET0 offset is needed for (120,120) {SS/PBCH block, PDCCH} SCS if floating channel raster is used.
Fixed channelization
Observation 3: The total number of sync raster entries for SCS based channel raster is 210.
Observation 4: There’s no need to add new SSB-CORESET0 offset for (120,120). One configuration for each CORESET0 is needed, (480,480) can use the same offset as (120,120).
WiFi channelization
Observation 5: Both 100 MHz and 200 MHz granularity fixed channelization can achieve channel alignment with WIFI channels if the alignment is needed.
Channelization proposals
Proposal 1: The following aspects can be the criteria to decide the good channel raster and sync raster design.
1) Less number of sync raster entries.
2) Simpler SSB CORESET#0 offset configurations.
Proposal 2: Fixed channelization is defined for 57-71 GHz.
Proposal 3: The granularity for the channel raster of 120 kHz SCS is 100 MHz.
Proposal 4: The granularity for the channel raster of 480/960 kHz SCS is 200 MHz.
Proposal 5: Sync raster is designed that SSB is put in the center of the minimum CBW.
Intermediate Channel Bandwidth
Proposal 6: For intermediate CBW, 200MHz is supported and 1200 MHz is not supported in R17. Request can be proposed in future release if there’s a need in the market.

	R4-2117417
Channelization for NR operation in 52.6GHz - 71GHz
	Apple
	Proposal 1: For licensed band, there is no need to align with IEEE 802.11ad/ay channels in order to allow channel placement flexibility. 
Proposal 2: For unlicensed band, align with IEEE 802.11ad/ay channels and avoid one NR channel overlapping with two IEEE 802.11ad/ay channels. A possible NR channelization shown in Fig. 1 can be used as a starting point for further discussion.
Proposal 3: Further inputs, especially ones from operators, are needed to decide if channel raster grid is based on 960kHz SCS.

	R4-2118272
General issues for 52.6~71 GHz
	vivo
	Intermediate channel bandwidths
Proposal 2: Channel bandwidth of 200MHz can be supported for 120kHz and 1200MHz for 480/960kHz can be removed.

	R4-2118273
Further discussion on channel raster and sync raster for 52.6~71 GHz
	vivo
	Proposal 1: Option 1C is preferred as a baseline for the channelization in FR2-2.

	R4-2118737
System parameters for a NR band in the range 52.6GHz – 71GHz
	Nokia, Nokia Shanghai Bell
	Synchronization raster and channel raster
Proposal 1: Adopt the synchronization raster entries for FR2-2 as shown in Table 1:
	NR Operating Band
	SS Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

	nXXX
52.6-71GHz

	120kHz
	TBD
	23899 < 2 > 24959

	
	480kHz
	TBD
	23901 < 8 > 24957

	nXXX
57-71GHz

	120kHz
	TBD
	24153 < 2 > 24959

	
	480kHz
	TBD
	24157 < 8 > 24957

	NOTE 1:	SS Block pattern is defined in subclause 4.1 in TS 38.213 [10]




Observation 1: Current ETSI (303 753, 303 722) and FCC (FCC 47 CFR § 15.255) rules do not mandate usage of specific channel bandwidths or channel rasters, therefore there is no issue in using a floating channel raster which is not tied to IEEE channel positions.
Proposal 2: Channel raster for unlicensed operation is defined as a floating raster not limited to IEEE channel positions, however attention needs to be put on number of raster points.
Intermediate channel bandwidths
Proposal 3: Do not specify 200 and 1200 MHz intermediate channel bandwidths
Proposal 4: 400 MHz shall be mandatory ChBW for 120 kHz SCS.
Proposal 5: 2000 MHz shall be mandatory for 960 kHz SCS.
Carrier aggregation
Proposal 6:  Support CA both between 2 GHz channels and for narrower frequency allocations which combine up to 2 GHz.
Proposal 7:  Consider n x 400 MHz, n= [2, 3, 4, 5] and m x 100 MHz, m=[ 2..8] as the supported channel BW options for​ CA operation in unlicensed band for total bandwidths up to 2000 MHz.

Observation 2: From performance point of view wider channel bandwidths are more favorable compared to CA configurations of many CCs.
Spectrum utilization
Proposal 8: Apply same spectrum utilization for 120 kHz SCS in FR2-2 as in FR2-1
Proposal 9: Consider similar spectrum utilization for scenarios with 800MHz and 1600MHz as 120 kHz SCS in FR2-1 
Proposal 10: Support reduced spectrum utilization for 960 kHz SCS & 2 GHz CBW

	R4-2118781
52.6-71 GHz System Parameters
	Ericsson
	Floating channelization design
Observation 1: With the exemplary floating channelization design, the complete simple design is available.  No requirement for further analysis on placement of each raster point as would be required (tabular format) as in Option 1D.  Where each numerology would need to be further studied.
Observation 2: With the exemplary floating channelization design, the UE SSB search complexity is less (337 GSCN points) than the search complexity for a Rel-15 UE Band n259 (344 GSCN points).  Nearly half the search points.
Observation 3: none of the draft European standards for range c1-c3 specify a nominal channel raster, the nominal channel bandwidth used for RF requirements is declared. Hence raster alignment is not essential for coexistence.
Observation 4: 3GPP can specify a channel raster that allows flexible use of the 57-71 GHz in different geographical regions.
Observation 5: Adopting a floating channelization scheme as in Rel-15 FR2 results in flexible and forward compatible design that can be used for any band that is introduced in Rel-17 and later release. Such a design allows for configuration of any channel center frequency (with granularity equal to the SCS). This is beneficial to support both licensed and unlicensed band definitions and naturally supports alignment with channels of other technologies if coexistence is deemed to be important for a given deployment. 
Fixed channelization design
Observation 6: Clear definition of example raster points are required for both Alt A and Alt B before search complexity can be calculated and concluded
Observation 7: Alt B design provides a channelization design where the maximum number of channels of each nominal bandwidth is centered on the IEEE channels.  E.g. 2 * 800 MHz, 1 * 1600 MHz, 5 * 400 MHz, 136 * 100 MHz.  
Proposal 1: Alt A and Alt B (or other fixed designs) GSCN and ARFCN full list values are required for complete understanding of channelization design proposal.
Option 1C and Option 1D Search Complexity Comparison
Observation 9: The total difference of 47 GSCN is not enough to justify the cost of flexibility and future compatibility of channelization design.

	R4-2118870
60GHz channel and synchronization raster
	LG Electronics Finland
	Proposal 1: Channel raster for 57-71GHz as explained in Section 2, Channel raster for 57-71GHz frequency range.
Observation 1: The proposed channel raster scheme supports also co-existence with 802.11ad and 802.11ay and therefore there is no need to define additional ARFCN to avoid cases where NR channel would overlap with two 802.11ad channels.
Proposal 2: Sync raster for 57-71GHz as explained in Section 4, SSB raster for 57-71GHz frequency range.


	R4-2119169
60GHz channel bandwidths, channel raster, and CA
	Qualcomm Incorporated
	Channel bandwidths
Proposal 1-1: For 120 SCS, CCBWs <= 200 MHz are mandatory. FFS whether 200 MHz is a supported CCBW.
Proposal 1-2: For 120 SCS CCBWs, 200 MHz is a supported CCBW.
Proposal 1-3: For 480 and 960 SCS, 400 MHz is mandatory. Higher CCBWs are optional.
Channel raster
Proposal 2-1: Align FR2-2 channels within the ad/ay channels, with the FR2-2 channels arranged to be centered around the ad/ay channel centers.
Observation 2- 1: 126, 60, 30, 12, 6, 6 channels for 100, 200, 499, 800, 1200, 1600, 2000 MHz respectively.
Carrier aggregation
Proposal 3-1: CA rules
· CA permutations are limited: CA carriers are filled left to right, with larger carrier on the left and smaller carriers on the right. This significantly reduces the number of possible CA permutations.
· Widest single carrier bandwidth is used where possible: For example, if the declared CA bandwidth is 500 MHz for a 120 SCS UE, it must use the 400 MHz as the left CCBW and 100 MHz for the right. If , for example, 400 MHz is an optional CCBW, the UE must declare it supports 400 MHz CCBW since it is also declaring 500 MHz CA BW support.
· Maximum CA bandwidth is 2000 MHz: FFS whether it is smaller for lower SCS .
· CA is defined as contiguous CA
· Maximum number of possible component carriers is 5: UEs can support fewer, but the upper limit for all SCS and CA bandwidth classes is 5.
· For 480 and 960 kHz SCS, 100 MHz is allowed
Observation 3-1: Only 14 CA bandwidth combinations are possible for the rules and conditions example for 120 kHz SCS.
Observation 3-2: Only 12 CA bandwidth combinations are possible for the rules and conditions example for 480 and 960 kHz SCS.

	R4-2119188
Further discussion on system parameters for 52.6-71GHz
	ZTE Corporation
	Channelization
Proposal 1: support the option 1C for 52.6-71GHz channelization.
Channel raster
Proposal 2: 120kHz channel raster should be applied for licensed operation of 52.6-71GHz. 
Spectrum utilization
Proposal 3: postpone the discussion of spectral utilization for 60GHz until there are clear agreement on emission mask and in-band emission requirements.
Sync raster
Proposal 4: to define sync raster as 17.28MHz for 52.6-71GHz with step size 2 for 100MHz and step size 8 for 400MHz.

	R4-2119242
on channelization for licensed and un-licensed band
	Xiaomi
	LBT and co-existence of IEEE 802.11
Observation 1: As RAN1 design of LBT on/off type, the channelization design should also have the flexibility.
Spectrum utilization versus cell search complexity
Proposal 1: To agree different channelization for licensed band and un-licensed band.
Proposal 2: It is proposed to have channelization for licensed spectrum as:
-For Channel raster, still use current FR2 design as:
          FREF = FREF-Offs + ΔFGlobal (NREF – NREF-Offs)
ΔFRaster = I ×ΔFGlobal , where I ϵ {2,8,16} with . ΔFGlobal = 60kHz.
-For Sync raster design, use 34.56MHz for sync raster granularity of 120 kHz SCS and 138.24MHz for 480 kHz SCS.

	R4-2119508
Views on FR2-2 channelization
This contribution has been revised to:
R4-2119829


	Intel Corporation
	Fixed channelization without IEEE 802.11ad/dy alignment (R4-2106691)
Observation 1: Channel raster entries are not on the same FFT grid which prevents a single FFT implementation.
Observation 2: The channelization in R4-2106691 provides maximum spectrum utilization.
Observation 3: NR channel boundaries are not aligned with IEEE 802.11ad/ay channels which causes coexistence issues.
Channelization for Better Coexistence (R4-2109325)
Observation 4: NR channels are aligned with IEEE 802.11ad/ay channels.
Observation 5: Channel raster entries are on the same grid, i.e., 960 kHz, and a single FFT implementation is possible.
Compromise channelization proposal
Observation 6: The proposed channelization provides a flexible choice between spectrum utilization and coexistence.
Observation 7: The proposed channelization provides sub-optimum spectrum utilization compared to the fixed channelization without with IEEE 802.11ad/ay channel alignment.
Observation 8: Smaller BWs such as 100 MHz and 200 MHz can be added outside the 802.11ad/ay channels that are underutilized but available from regulation perspective, which would further increase the amount of spectrum usage.
Observation 9: Channel raster entries of the proposed channelization are on the same grid, i.e., 960 kHz, and a single FFT operation is possible.
Channelization Option 1C and Option 1D
Observation 10: There was no agreement to seek a unified raster design for both licensed and unlicensed bands.
Observation 11: The potential possibility for licensed operation only exists between 66 to 71 GHz, and there is no need to apply licensed operation optimization on the entire band between 57 to 71 GHz.
Proposal 1: If RAN4 cannot further down-select between Option 1C and Option 1D, RAN4 should consider defining separate channelization for licensed and unlicensed bands.
Channel raster grid
Observation 12: It is important to support a single FFT operation for efficient UE implantation.
Proposal 2: RAN4 agrees future channelization discussion will be based on the 960 kHz grid in the unlicensed band.
Proposal 3: Consider separate GSCN usage between unlicensed and licensed band operation.

	R4-2119565
Channelization and synchronization raster for 60GHz
	MediaTek (Chengdu) Inc.
	The following is proposed:
· Decide whether full flexibility even for minimum channel bandwidth channel locations is really required.
· A baseline GSCN raster granularity shall be no smaller than 3 x 17.28MHz for the 57-71GHz band.
· If a fixed channelization raster is agreed and defined for 57-71GHz band, then consider nullifying additional GSCN raster points, leaving a single GSCN location per minimum CBW channel location on the defined channel raster, to minimize UE cell searching effort.



Open issues summary
Sub-topic 2-1: Channelization
The agreement below was captured in a GTW session during RAN4 #100e.
[Agreement]:
For channel raster and sync raster, use Option 1C and Option 1D as starting point to seek the compromised solution.



Details for each option are listed below:
· Option 1C: No IEEE 802.11ad/ay alignment and floating channelization
· Option 1D: Hybrid between IEEE and no IEEE alignment with fixed channelization depending on max spectrum utilization and better coexistence

The following points should be considered to align on a final channelization solution:
· The number of sync raster entries should be reduced
· Maximum spectrum utilization, improved coexistence, reduced cell search complexity
· While preferred for coexistence, is alignment to IEEE channel necessary
· Is full flexibility justified (consider impact on UE cell search time and coexistence)
· For a floating channelization, more granular choice of the channels may lead to higher fragmentation usage of the band
· RAN4 can define different channelizations for licensed and unlicensed bands in FR2-2

Issue 2-1: Channelization solution
· Option 1C
· Option 1D
· Other: compromise solution
· Recommended WF
· Moderator suggests companies provide their preference and concise views on Option 1C, Option 1D or compromise solution, while considering the points highlighted above. If consensus cannot be reached, we may discuss defining two separate channelizations for unlicensed and licensed bands.
Discussion:
Vivo: support 1C. RAN4 needs defining the unified raster. Option 1D is to define separate rasters. There is no regulation to require alignment with IEEE. The main concern on floating channelization is the complexity of UE to do the search. 
Intel: our preference is 1D. Using too many entries for licensed will lead to difficulty for multi-operator deployment. Adding a lot of complexity for licensed does not make sense. It is value to align the design licensed and unlicensed bands.
Xiaomi: 1C in last meeting. We are proposing different channelization for licensed and unlicensed bands.
Apple: We want to have separate design for licensed and unlicensed bands. For licensed, floating makes senses. For unlicensed, alignment with IEEE is needed due to EU regulation, alignment with WiFi help reducing the interference, … To Intel can operator choose alt A or B? it will cause problem of co-existence.
CATT: How many sync raster entries and whether there is new SSB and corset? We support fixed channelization.
Nokia: 1C. Complexity issue is minor. Misalignment band be handled by planning.
Ericsson: We do not see why to cripple unlicensed design. We would like to know what the reason behind co-existence concern is. We do not see the reason to align with IEEE. For 1C, there are a lot of debate. We do not accept the fragment argument. Device will be told to find the raster.
Mediatek: for unlicensed, fixed approach is best. We do not see the reason to have floating raster for unlicensed. We proposed the common design with some entry removed. That proposal would be some compromise.
	CATT: the drawback is that the new SSB and coreset0 offset are needed.
Intel: the difference between 1C and 1D is ,,, in this meeting we propose to remove some entries to provide solution. We should choose the simple one.
CATT: We can calculate the sync entries and analyse whether the new coset 0 is needed. We do not see the need of floating channelization.
Sony: 1D is our preference.
Ericsson: for complexity, option 1D. For searching perspective the complexity of 1C over 1D is … We propose to further reduce the complexity.
LGE: support 1D.

Sub-topic 2-2: Channel raster grid
Discussions in RAN4 #100e led to the following options and note in the approved WF (R4-2114988)
· [bookmark: _Hlk86254249]Option 1: 120 kHz (Ericsson, ZTE)
· Option 2: 960 kHz (Intel, Apple, Charter, LGE, CATT, OPPO, MTK, QCOM)
· Other: More discussion is needed (CMCC, Huawei, vivo)

[bookmark: _Hlk86254113]Based on the moderator’s understanding, this is nothing to do with the minimum SCS although they are the same numbers. The main idea is choosing channel raster entries (the difference between two raster entries) to be an integer multiple of 960 kHz (960 kHz = LCM[120 kHz, 480 kHz, 960 kHz]) so that all channel raster entries are on the same grid which enables single FFT implementation in case of CA operation. This approach is the same as 5 GHz NR-U where the channel raster entries were selected based on 60 kHz, i.e., 60 kHz = LCM[15 kHz, 30 kHz, 60 kHz].


Issue 2-2: Channel raster grid options
· Option 1: 120 kHz
· Option 2: 960 kHz
· Option 3: Further inputs, especially ones from operators, are needed to decide if channel raster grid is based on 960kHz SCS (Apple)

Intel: this issue is tied to the sub-topic 2-1 and should be discussed together.
Ericsson: ARFCN is nothing to do with searching complexity. UE is told to do the search.
Apple: In the mixed deployment, 120KHz based raster may not be enough.
Nokia: single FFT is difficult to be used if we do not put gap properly.

Sub-topic 2-3: Intermediate channel bandwidth
The following agreement was captured in RAN4 #100e:
Agreement: For intermediate CBWs between min and max CBWs,
· Integer multiples of the min CBW for each SCS
· 120 kHz: 100 MHz (min), 400 MHz (max)
· 480 kHz: 400 MHz (min), 800 MHz, 1600 MHz (max)
· 960 kHz: 400 MHz (min), 800 MHz, 1600 MHz, 2000 MHz (max) 


The need to support the following channel bandwidths is FFS:  
· FFS whether 1200MHz CBW is needed for 480kHz SCS and 960kHz SCS
· FFS whether 200MHz CBW is needed for 120kHz SCS

Issue 2-3a: Is a 1200 MHz CBW needed for 480 and 960 kHz SCS, and is a 200 MHz CBW needed for 120 kHz SCS
· Option 1: For intermediate CBW, 200MHz is supported and 1200 MHz is not supported in R17. Request can be proposed in future release if there’s a need in the market. (CATT)
· Option 2: Channel bandwidth of 200 MHz can be supported for 120 kHz, and 1200 MHz for 480/960 kHz can be removed. (vivo)
· Option 3: Do not specify 200 and 1200 MHz intermediate channel bandwidths (Nokia)
· Option 4: For 120 SCS CCBWs, 200 MHz is a supported CCBW. (Qualcomm)
· Other

Nokia: what is the reason to introduce 200Mhz CBW?
CATT: the intention is to support 200MHz CBW.
Huawei: it is valuable to consider 200MHz.
Vivo: frequency range 2-1 supports 200Mhz. We do not see the reason not to have it. We prefer to have flexibility.
Apple: we have concern to mandating 200MHz.
Ericsson: do not agree to 200Mhz.

Agreement: 
· Further discuss whether to introduce 200MHz CBW for 120Khz and/or 1200MHz CBW for 480KHz and 960KHz SCS in the future release if there is real requirements in the deployment.

Issue 2-3b: Mandatory channel bandwidths
· Option 1: 400 MHz shall be mandatory ChBW for 120 kHz SCS. (Nokia)
· Option 2: 2000 MHz shall be mandatory for 960 kHz SCS. (Nokia)
· Option 3: For 120 SCS, CCBWs <= 200 MHz are mandatory. FFS whether 200 MHz is a supported CCBW (Qualcomm)
· Option 4: For 480 and 960 SCS, 400 MHz is mandatory. Higher CCBWs are optional. (Qualcomm)
· Other
· Recommended WF
· Companies should focus on identifying which channel bandwidths they deem mandatory. New options may be added, and multiple options can be supported.

Sub-topic 2-4: Carrier aggregation
Issue 2-4a: CA support
· Proposal 1: Support CA both between 2 GHz channels and for narrower frequency allocations which combine up to 2 GHz. (Nokia)
· Proposal 2: Consider n x 400 MHz, n= [2, 3, 4, 5] and m x 100 MHz, m=[ 2..8] as the supported channel BW options for CA operation in unlicensed band for total bandwidths up to 2000 MHz. (Nokia)
· Other
Tentative agreement: 
· Support CA both between 2 GHz channels and for narrower frequency allocations which combine up to 2 GHz. (Nokia)
· Consider n x 400 MHz, n= [2, 3, 4, 5] and m x 100 MHz, m=[ 2..8] as the supported channel BW options for CA operation in unlicensed band for total bandwidths up to 2000 MHz

Discussion:
Ericsson: this applies to both licensed and unlicensed.
Qualcomm: need more time to check.
Huawei: for proposal 1, it seems OK. We wonder why we need it. It seems the business as usual. For proposal #2, it is related to the next issue on the permutation. What does it mean to consider both.

Issue 2-4b: Limiting the number of permutations
For carrier aggregation, there is concern over the large number of permutations. 
· Proposal 1: CA rules to limit permutations (Qualcomm)
· CA permutations are limited: CA carriers are filled left to right, with larger carrier on the left and smaller carriers on the right. This significantly reduces the number of possible CA permutations.
· Widest single carrier bandwidth is used where possible: For example, if the declared CA bandwidth is 500 MHz for a 120 SCS UE, it must use the 400 MHz as the left CCBW and 100 MHz for the right. If , for example, 400 MHz is an optional CCBW, the UE must declare it supports 400 MHz CCBW since it is also declaring 500 MHz CA BW support.
· Maximum CA bandwidth is 2000 MHz: FFS whether it is smaller for lower SCS.
· CA is defined as contiguous CA
· Maximum number of possible component carriers is 5: UEs can support fewer, but the upper limit for all SCS and CA bandwidth classes is 5.
· For 480 and 960 kHz SCS, 100 MHz is allowed
· Other

Discussion:
Nokia: in general we support the proposal to limit the number of permutation. On widest single carrier bandwidth, we need further clarification. We would like to limit the number of component carriers. 
Huawei: we are support to limit the permutation. For contiguous CA, we can agree on this point. I wonder whether we should consider the maximum bandwidth for 2GHz. 
Ericsson: support Nokia comments.
Vivo: Single band requirement is not quite clear to us. We propose to postpone CA.
Apple: The last point for “100MHz is allowed..” needs clarification.
Qualcomm: try to provide some additional to use the minimal number. 100MHz is used only under CA scenario.

Companies’ views - collection for 1st round 
Open issues 
Sub-topic 2-1: Channelization
	Company
	Comments

	ZTE
	We prefer option 1C since this could give enough flexibility for both licensed and unlicensed spectrum deployment.  For Option D with hybrid approach, this will further complicated channelization and also sync raster placement at the end, this will even further increase UE initial search complexity.

	CATT 
	First we don’t think IEEE alignment should be the criteria for floating and fixed channelization. Both option 1C and option 1D can support IEEE alignment. We propose another option: fixed channelization with 100MHz granularity for 120kHz SCS, and 200MHz granularity for 480/960kHz SCS. The sync raster entries number for this option is less than the floating channelization. There’s another important benefit that no new SSB-CORESET#0 offset is needed. Floating channelization needs new SSB-CORESET#0 offset which will  make UE implementation more complicated. So from both sync raster entries number and SSB-CORESET#0 offset consideration, fixed channelization is better than floating channelization.

	vivo
	Option 1C is preferred. Firstly, there is no regulation mandating this alignment with IEEE 802.11 ad/ay. The situation is different with NR-U 5GHz band. Secondly, in several meetings ago, RAN4 agreed to define a unified raster design for both licensed and unlicensed bands. Thirdly, the sync raster number for both floating and fixed would not exceed the limitation 665. We can further discuss how to reduce the number of sync raster based on option 1C.

	OPPO
	Option 1C.

	Xiaomi
	We prefer to have different channelization for licensed and un-licensed band. The main reason is that it is hard to compromise on the cell-search complexity and spectrum utilization. Moreover, as currently only un-licensed band is defined, we think to agree with the fix channelization design for current un-licensed band is acceptable and more efficiency.

	Ericsson
	We support Option 1C. With regard to the questions asked
· The number of sync raster entries should be reduced
Reduced compared to what? The options on the table are well below the agreed limit of 665 raster points. In the Ericsson proposal it is reduced to every 3rd GSCN as compared to FR2-1 yet allowing a SU down to 86%.
· Maximum spectrum utilization, improved coexistence, reduced cell search complexity
95% looks good on paper but implies reduced power capability (e.g. FR2-1 MPR) and more stringent unwanted emissions (linearity) requirements. The NR-ARFCN is not related to search complexity, the UE is told where to find the PRB grid.
· While preferred for coexistence, is alignment to IEEE channel necessary
No. Neither the European standards (c2 still open) nor the FCC 15.255 specify any nominal channel raster since not needed for coexistence. That no regulation thus far requires channel alignment is not only beneficial for 3GPP, but also for other SDOs like the IEEE. Remark that SRD in 57-71 GHz can only operate on a non-interference and non-protected basis, a fixed channel raster is not needed w r t protection of any incumbent services.
· Is full flexibility justified (consider impact on UE cell search time and coexistence)
The floating design currently discussed by several companies is fully flexible, future proof (e.g. allows specification of new bandwidths in the future), can be used for any band specified in the FR2-2 range irrespective of licensing arrangement and yet with a low search complexity. To further accommodate UE search complexity concerns every 3rd GSCN points can be considered whereby there is at most a 47 GSCN point difference (in the latest Intel contribution it is stated that most of the GSCN points can be reused between Alt A and Alt B in option 1D) a small difference in order to gain flexibility and future proof aspects.
Proponents of a fixed raster should provide concrete technical evidence as to why alignment with another standard is needed for efficient use of the spectrum on a non-protected basis.
· For a floating channelization, more granular choice of the channels may lead to higher fragmentation usage of the band
Isn’t it the complete opposite? A fixed design imposes an artificial restriction to a raster of a particular standard (IEEE 802.11). Moreover, the band is under general authorization open to a multitude of applications. Does the FR2-1 floating design lead to a fragmentation of the MOBILE service in the existing FR2-1 bands? 
· RAN4 can define different channelizations for licensed and unlicensed bands in FR2-2
Yes, but why? Are search complexity and channel assignment different issues for a different licensing arrangement?


	Nokia
	We support option 1C. It has been shown in multiple contributions that the difference in number of sync raster points is not significant, while floating raster guarantees flexibility of deployment with no wasted spectrum. From co-existence point of view channel alignment is not necessary, and if LBT is mandatory in some regulations, gNB can use only raster points which result in channel alignment. Furthermore, there is added benefit for unified raster design for licensed and unlicensed operation.

	Apple
	As discussed in our paper, we still think the channelization for licensed and unlicensed bands should be treated separately, more specifically, floating channelization for licensed bands and fixed channelization for unlicensed bands with alignment with IEEE channels.

	Sony
	Option 1D is preferred. Alignment with IEEE in unlicensed band can provide an improved co-existence considering LBT are supported by both systems. For licensed band, we are fine to go with floating channel raster.

	MediaTek
	Option 1D is preferred in general as the sync raster points would be reduced. We disagree with Nokia that the difference between sync raster points is not significant, when the minimum possible with 100MHz/400MHz spacing is 175 raster points total. 
For unlicensed spectrum we agree with Intel comments that the UE will likely do more blind cell searching due to networks being allowed to pop up in an area on an ad-hoc basis, and we see no benefit in a fully-floating channelization in that case. So fixed channelization is preferred there in some form that reduced blind cell searching.
Regarding fully-floating channelization:
· For Option 1C the sync raster points have not been clarified. Some propose 2 x 17.28MHz, Ericsson proposes 3 x 17.28MHz. 2 x 17.28MHz seems completely unnecessary to us. We would accept 3 x 17.28MHz only (for 120kHz SCS SSB).
· In addition we would like to highlight that this restriction on where channels can be placed with a 100MHz granularity sync raster is ONLY an issue for channels of “minimum channel BW”. For 400MHz channels using 120kHz SCS there is no problem.

	Intel
	It depends on what different companies are thinking of when referring to option 1D. In our contribution from this meeting, we provided a set of fixed channel raster and sync raster entries that cover the Alt A and B scenarios, as we assumed companies were in favor of a harmonized approach. So, support of 1D does not necessarily mean only channels that are completely aligned with 802.11ad/ay are supported in our opinion.

As for supporting the flexibility of the floating, we are not clear if this flexibility is actually required for unlicensed operation. 
· In scenarios in 60GHz where LBT is ineffective, we don’t understand why there is a need for one operator/vendor choose a specific channel and another operator/vendor to choose a 120kHz shift version of the overlapping channel. From our understanding, such deployment would yield zero performance benefits.
· In scenarios in 60GHz where LBT is effective, having alignment of channel bandwidth will obviously be beneficial. By having limited set of channel raster entries, this done can be encouraged far more than having full flexibility (as operator/vendors will have limited set to select from the beginning)
To companies claiming floating is essential, we would like to understand where this requirement is coming from for unlicensed operation.
For licensed, support of floating might be useful as the band assignments for operators is completely unknown and unclear. Even so, it is not clear if channel raster flexibility in units of 120kHz is essential for 60GHz as the available bandwidths are far much greater than FR1 and FR2-1. The block assignments by regulatory bodies usually have larger spectrum block assignments as carrier frequency grows. Therefore, we think 960kHz shift will be sufficient for this case. It should be noted that licensed operation is only being considered (as far as we are aware) for 66 to 71 GHz. Therefore, it seems completely unnecessary to impose floating channelization for the entire 57 to 71 GHz without proper justification.

The other concern for 1C is mixture of sub-sampled GSCN and supporting very flexible channel raster. If the sync raster entries are limited and channel raster entries are flexible, this requires RB offset values signaled in MIB to support quite large range of RB offset values. From our analysis, optimizing the channel and GSCN entries (just like Rel-16 NR-U) actually lead to a smaller number of RB offsets that is needed. If not all GSCN entries are not supported, in the worst case, 3 or 4 RB offset would be needed for a give SCS. Obviously, this kind of channel raster design does not come for free (even if we set aside search complexity).

If we review the RAN1 agreements, it can be clearly seen that many RAN1 companies and solutions require that RB offsets that will be needed to be as small as possible to minimize RAN1 specification impact.

So, while we are supportive of aligning design for licensed and unlicensed, from the discussion so far, it is evident that the requirements and needs for licensed and unlicensed are quite different (including the frequency range it should be applicable for). Furthermore, RF requirements, such as emission requirements for licensed, are not likely to be finalized in release 17 as there is no information on the licensed band operation available as of today in 60GHz. Given this, it seems unreasonable to enforce all UEs to operate only for unlicensed to support the complexity that may or may not be needed for licensed operation. What is the justification of applying the most complex solutions to UEs that will never support licensed operation?

Based on this, our suggestion is to split the design for unlicensed and licensed. For unlicensed operation, define fixed channels (just like Rel-16 NR-U), and for licensed operation (between 66 to 71GHz), do not have any limits on GSCN.

From our calculations, if the floating operation is only limited to 66 to 71 GHz, supporting all sync raster entries will still be below the WID target. This also allows UEs that do not support licensed operation (most likely the case for Release-17 UEs) to avoid the burden of more complex cell search operations. Additionally, by supporting all GSCN values in the range, the RB offsets that need to be supported in RAN1 can be easily minimized. In fact, from our analysis, the same RB offset needed for unlicensed fixed channel raster should suffice.

	LGE
	Our preference is 1D i.e. fixed raster. When it comes to sync raster we think that density that is about 1/3 of the existing FR-2 raster is good compromise, but in order to avoid SSBs overlapping with two 100MHz “channels”, which happens with fixed step of 3, two SSBs could be located inside each 100MHz. Example for this is shown in R4-2118870.

	QCOM
	We prefer 1D to reduce sync raster. Limited channelization will help reduce the cell search space. 

	Huawei
	Aim for solution allowing less number of offsets of SSB and coreset0.
Considering lack of licensed band regulation, the idea to separate licensed/unlicensed discussion, or to focus on unlicensed case seems to be attractive. 


 
Sub-topic 2-2: Channel raster grid
	Company
	Comments

	ZTE
	We prefer option 1, 52.6-71Gz is different from 5-6GHz NR-U or WIFI. Since for NR-U system, we need to have better freq alignment between NR-U carriers and WIFI carriers, to have largest SCS as channel raster, this could enable simplest channelization and resolve the orthognality between different component carriers in CA case, however for 52.6-71GHz, it’s not necessary to align with IEEE channels based on the regulatory information. 

	CATT
	Our understanding is that it is related to topic 2-1. If the channelization is SCS based, there’s no need to align each other, 120 kHz SCS channel raster entries can be any 120 kHz SCS. But if the channelization is fixed, alignment is needed and 960 kHz should be considered. So it may be better to postpone this discussion.

	Xiaomi
	If different channelization is used, then the channel raster grid can be different for licensed and un-licensed band.

	Ericsson
	Option 1: the NR-ARFCN should be aligned with the smallest SCS specified for the band, nothing that carriers configured with a single larger SCS can be assigned on a channel raster of the said larger SCS (e.g. 480 kHz if this is the only SCS used). This also facilitates use of a single FFT. For CA the nominal channel spacing between two CCs should be a multiple of the largest SCS supported by both carrier bandwidth to enable use of a single FFT. 
Search time is not related to the NR-ARFCN raster.

	Nokia
	We support option 2, 960 kHz grid. 960 kHz both enables single FFT operation and allows reasonable spacing in CA operation.

	Apple
	Option 3. As discussed in our contribution, operator inputs would be helpful. Also, as discussed in today’s GTW, it depends on the conclusion of channelization.

	MediaTek
	Option 2 or 3 are fine. Don’t see a huge gain in reducing to 120kHz SCS and UE operation seems to be simpler with 960kHz.

	Intel
	This is related to whether we support 1D or 1C. In case of fixed channel raster (1D), the concept of the grid might not be so important as RAN4 will pick out specific raster entries.

It may help reduce the candidate set to pick out the raster entries, and from this perspective we are supporting of defining a grid. For 60GHz bands, we think 960kHz should provide sufficient granularity. The justification for having an even finer granularity does not seem to be strong (the only reason is that it could be done).

	LGE
	We support options 2 and 3.

	QCOM
	Option 2 would be ok. Option 3 would be ok too. 

	Huawei
	Depends on 2-1 decision.


 
Sub-topic 2-3: Intermediate channel bandwidth
Issue 2-3a: Whether a 1200MHz CBW is needed for 480/960kHz SCS, and is a 200 MHz CBW needed for 120kHz SCS	
Issue 2-3b: Mandatory channel bandwidth
	Company
	Comments

	ZTE
	Issue 2-3a:
Fine to remove 1200MHz for 480kHz and 960kHz considering poor FFT efficiency and however 200MHz for 120kHz SCS might be still needed since this is already supported by the existing FR2 as mandatory channel bandwidth. 
Issue 2-3b:
We prefer to have the maximum channel bandwidth per SCS as mandatory channel bandwidth, this should be also per band basis, there for licensed band and unlicensed band, the same channel banwidth set might be used, therefore there are no much difference. 
Of course, we would also like to know its difficulties from UE vendors.  From network RRC configuration perspective, larger channel bandwidth supported, then less RRC signalling is needed because more CCs are aggregated, then more RRC overhead is needed.

	CATT
	Issue 2-3a: Support 200MHz and remove 1200MHz.
Issue 2-3b: Generally, we think 120kHz for FR2-1 and FR2-2 can be aligned. 800MHz for 480kHz and 1600MHz for 960kHz can be mandatory. But we would like to know if the two SCS is optional, what’s the understanding of mandatory CBW for optional SCS.

	vivo
	Option 1&2.
From our perspective, Option 2 is compatible with Option 1. We preferred to remove 1200MHz for 480/960 kHz and keep 200MHz for 120 kHz.

	Nokia, Nokia Shanghai Bell
	This discussion can be stopped due to agreement in GtW session.

	Apple
	2-3a: follow the decision made in today’s GTW.
2-3b: the agreement at the last meeting is to defer the discussion until R17 UE capability discussion starts.
Agree the discussion can be stopped.

	Intel
	Issue 2-3b:
We are ok to discuss it as a part of UE capabilities discussion in Q1’2022

	QCOM
	2-3a. The agreementin from GTW is ok
2-3b. Option 4. Per the WID we are to develop specifications for UEs with varying capabilities, Supporting wider bandwidths would force added complexity and power consumption for devices that may not need that capability. For example a UE in a factory scenario. 



Sub-topic 2-4: Carrier aggregation
Issue 2-4a: CA support
Issue 2-4b: Limiting the number of permutations
	Company
	Comments

	ZTE
	Issue 2-4b: Limiting the number of permutations
Not quite clear for us, this is used to define CA Bandwidth class?

	CATT
	Prefer to discuss this later when single carrier requirement is fixed.

	vivo
	The same view with CATT.

	Ericsson
	Issue 2-4a: CA combinations of different bandwidth should be possible. We note that a floating raster design without alignment to IEEE facilitates combination of CCs of different bandwidths with a more flexible carrier spacing (with single FFT).
Issue 2.4b: on top of the fixed channel raster the proposed CA arrangement imposes a further restriction on the channel bandwidths if ordered from left to right (presumably from lower to higher carrier frequencies). UEs not configured with CA have to use the same channelization.

	Nokia, Nokia Shanghai Bell
	Issue 2-4a: we support both proposal 1 and proposal 2.
Issue 2-4b: In general we support the efforts to limit permutations. We have concerns on mandating use of widest single carrier bandwidth where possible, as re-use of existing FR2-1 implementations for 120 kHz SCS becomes more complicated. For same reason, we think for 120 kHz SCS we do not set the upper limit of CC to 5, instead our proposal is 8. We also do not see a reason to preclude CA above 2000 MHz given that number of CC would be limited. 

	Apple
	2-4a: clarification on “•	Support CA both between 2 GHz channels and for narrower frequency allocations which combine up to 2 GHz.” Do it allow CA of 2GHz CC and 400MHz CC?
2-4b: there seems a typo in the summary “o	For 480 and 960 kHz SCS, 100 MHz is allowed”, while Qualcomm’s proposal is “•	For 480 and 960 SCS, 100 MHz increments are allowed.”
Overall, we support the efforts by Nokia and Qualcomm in limiting the CA permutations. As for how much flexibility in deployment still needs to be retained, perhaps more inputs from operations are useful.

	MediaTek
	Issue 2-4a: Proposal 2 is fine, Regarding Proposal 1 I thought we had agreed to treat aggregation of 2GHz channels as low priority.
Issue 2-4b: Proposal not fine. This seems a new approach to CA and would need more time for analysis. The final bullet proposal on 100MHz for 480/960kHz SCS needs clarification as to what it really means. It says for CA only? Is that “as SCell only”? Meaning PCell needs to be minimum 400MHz channel BW? It seems a bit strange to reopen the minimum channel BW discussion again just after we made decisions at the last meeting. 

	Intel
	Issue 2-4a:
We prefer to focus on single carrier requirements first and CA support can be treated afterwards. In case CA is supported, the set of CA combinations need to be restricted.

	QCOM
	2-4a - Proposal 2 is fine. Proposal 1 is unclear and requires more discussion. 
2-4b We can consider some of these techniques if we get an agreement on 2-4a

	Huawei
	2-4a: it seems this was already agreed to support CA above 2GHz. How to consider Rel-17 work-plan for the SC requirements, RAN agreement on CA/DC band combinations, and those proposals remains unclear.  Some guidance from Rapporteur would be helpful.
2-4b: support in general, but more clarifications on the techniques are needed.
Option 4 shall be the baseline. Options 1/2 are good candidates to further study. CA above 2GHz was already agreed, and related to 2-4. 


 
CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #2-1:
Channelization

	Candidate options:
· Option 1C
· Option 1D
· Other: compromise solution
· Recommended WF for round 1 discussions
· Moderator suggests companies provide their preference and concise views on Option 1C, Option 1D or compromise solution, while considering the points highlighted above. If consensus cannot be reached, we may discuss defining two separate channelizations for unlicensed and licensed bands.
Companies are still split between Option 1C and Option 1D, and a compromise solution could not be agreed either. Several companies commented that different channelizations for unlicensed and licensed bands can be defined, or that we that we may treat each separately.
	Option 1C
	Option 1D
	Separate channelizations

	ZTE
	Sony
	Xiaomi

	Vivo
	MediaTek
	Apple

	OPPO
	LGE
	

	Ericsson
	QCOM
	

	Nokia
	Intel
	


Tentative agreement: TBD
Recommendations for 2nd round: 
Continue discussions and focus on finding a compromise. Additionally, since consensus could not be reach in round 1, provide your views on whether defining two separate channelizations for unlicensed and licensed bands is agreeable.

	Sub-topic #2-2:
Channel raster grid
	Candidate options:
· Option 1: 120 kHz
· Option 2: 960 kHz
· Option 3: Further inputs, especially ones from operators, are needed to decide if channel raster grid is based on 960kHz SCS (Apple)
This discussion depends on channelization conclusion. Once this is decided, discussions will resume with candidate options listed above.
Tentative agreement: Resume discussion once channelization is concluded
Recommendations for 2nd round: No further discussion

	Sub-topic #2-3:
Intermediate CBW 
	The agreement below was reached during GTW session on Nov 2nd:
 Agreement: 
· Further discuss whether to introduce 200MHz CBW for 120Khz and/or 1200MHz CBW for 480KHz and 960KHz SCS in the future release if there is real requirements in the deployment.
Recommendations for 2nd round: No further discussion

	Sub-topic #2-4:
Carrier aggregation 
	Issue 2-4a: CA support
Tentative agreement: 
· Support CA both between 2 GHz channels and for narrower frequency allocations which combine up to 2 GHz. (Nokia)
· Consider n x 400 MHz, n= [2, 3, 4, 5] and m x 100 MHz, m=[ 2..8] as the supported channel BW options for CA operation in unlicensed band for total bandwidths up to 2000 MHz
Recommendations for 2nd round: Companies should provide their views on whether the tentative agreement above can be approved
Issue 2-4b: Limiting the number of permutations
Candidate options:
· Proposal 1: CA rules to limit permutations (Qualcomm)
· CA permutations are limited: CA carriers are filled left to right, with larger carrier on the left and smaller carriers on the right. This significantly reduces the number of possible CA permutations.
· Widest single carrier bandwidth is used where possible: For example, if the declared CA bandwidth is 500 MHz for a 120 SCS UE, it must use the 400 MHz as the left CCBW and 100 MHz for the right. If , for example, 400 MHz is an optional CCBW, the UE must declare it supports 400 MHz CCBW since it is also declaring 500 MHz CA BW support.
· Maximum CA bandwidth is 2000 MHz: FFS whether it is smaller for lower SCS.
· CA is defined as contiguous CA
· Maximum number of possible component carriers is 5: UEs can support fewer, but the upper limit for all SCS and CA bandwidth classes is 5.
· For 480 and 960 kHz SCS, 100 MHz is allowed
In general, companies support limiting the number of permutations, but the techniques used require further discussion before they can be agreed. Also, several companies expressed they prefer to focus on single CA requirements first.
Tentative agreement: Continue discussions in the next RAN4 meeting
Recommendations for 2nd round: No further discussion



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 5 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

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



Discussion on 2nd round (if applicable)
Issue 2-1: Channelization solution
Continue discussions and focus on finding a compromise. Additionally, since consensus could not be reach in round 1, provide your views on whether defining two separate channelizations for unlicensed and licensed bands is agreeable.
· Option 1C
· Option 1D
· Other: compromise solution

Issue 2-4a: CA support
Companies should provide their views on whether the tentative agreement below can be approved.
Tentative agreement: 
· Support CA both between 2 GHz channels and for narrower frequency allocations which combine up to 2 GHz. (Nokia)
· Consider n x 400 MHz, n= [2, 3, 4, 5] and m x 100 MHz, m=[ 2..8] as the supported channel BW options for CA operation in unlicensed band for total bandwidths up to 2000 MHz

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

	XXX
	

	
	



Issue 2-4a: CA support
	Company
	Comments

	XXX
	

	
	





Topic #3: FR1 + FR2-2 DC/CA band combinations (AI 8.16.6)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2118739
DC and CA band combinations including a band from 52.6GHz – 71GHz
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 to complete RF requirements for single band requirements before band combination work.
Proposal 2: Work for licensed band being the Nx in example band combinations shall not start before regulatory rules are clear, aligned with earlier agreement in R4-2105410 [2]
Proposal 3: It is clearly captured that band combinations are release independent from rel-17 given that necessary general requirements are in place.

	R4-2119143
Analysis of the introduction of the FR2-1 and FR2-2 sub-ranges in TS38.101-3
	Huawei
	Proposal 1: for sake of workload control, it is proposed to limit number of considered CA/DC band combinations as follows:
· At least one band combination is covered for the unlicensed operation in FR2-2, i.e. FR1 anchor (licensed) + FR2-2 (unlicensed), 
· At least one band combination is covered for the licensed operation, i.e. FR1 anchor (licensed) + FR2-2 (licensed).
Proposal 2: postpone consideration of the following CA/DC band combinations to the Rel-18 timeframe: 
· Band combinations within FR2-2,
· Band combinations among FR2-1 and FR2-2.
Proposal 3: Limit Rel-17 FR2-2 inter-band scenarios to two bands, before studying higher order configurations.

	R4-2119324
FR2-2 DC/CA with FR1 anchor specification (38.101-3) impact
	Ericsson
	This contribution provides a skeleton modification for TS 38.101-3 to include FR2-2 DC/CA with an anchor in FR1 combinations.
Proposal: New sections need to be added in 38.101-3 for introduction of FR1+FR2-2 DC/CA



Open issues summary
Sub-topic 3-1: Approach and prioritization for FR2-2 DC and CA objective
The latest WID revision for NR ext. to 71 GHz included the addition of a RAN4 objective for FR2-2 DC or CA with an anchor in FR1 (RP-212637):
· For the case of FR2-2 DC or CA with an anchor in FR1 the following three example band combinations shall be considered:
· n79 + Nx 
· n77 + Nx 
· n41 + Nx 
· where Nx is the 57-71 GHz band for unlicensed operation and the [66-71] GHz for licensed operation. 
· RAN4 to further discuss the need for single or multiple bands relevant for FR2-2 licensed/unlicensed operation.


Since discussions for single carrier operation are still ongoing, RAN4 needs to address how the workload for this objective will be handled. 
Issue 3-1a: Approach for FR2-2 DC and CA objectives
· Proposal 1: RAN4 to complete RF requirements for single band requirements before band combination work. (Nokia)
· Proposal 2: Work for licensed band being the Nx in example band combinations shall not start before regulatory rules are clear, aligned with earlier agreement in R4-2105410. (Nokia)
· Proposal 3: It is clearly captured that band combinations are release independent from Rel-17 given that necessary general requirements are in place. (Nokia)
· Recommended WF
· Companies should provide their views on all acceptable proposals for how to proceed with the FR2-2 DC or CA objectives.

[bookmark: _Hlk86294456]Issue 3-1b: Prioritization and band combination limit
· Proposal 1: for sake of workload control, it is proposed to limit number of considered CA/DC band combinations as follows: (Huawei)
· At least one band combination is covered for the unlicensed operation in FR2-2, i.e. FR1 anchor (licensed) + FR2-2 (unlicensed),
· At least one band combination is covered for the licensed operation, i.e. FR1 anchor (licensed) + FR2-2 (licensed)
· Proposal 2: postpone consideration of the following CA/DC band combinations to the Rel-18 timeframe: (Huawei)
· Band combinations within FR2-2
· Band combinations among FR2-1 and FR2-2
· Proposal 3: Limit Rel-17 FR2-2 inter-band scenarios to two bands, before studying higher order configurations. (Huawei)
· Recommended WF
· Companies should consider which proposals are feasible and can be approved
· Please note, that a combination of the proposals listed in Issue 3-1a and in Issue 3-1b can be agreed as our approach for DC/CA combinations

Sub-topic 3-2: Specification update for FR2-2 DC/CA with FR1 anchor combinations
Issue 3-2: TS 38.101-3 skeleton update
Modify current TS 38.101-3 skeleton to include FR2-2 DC/CA with FR1 anchor combinations (R4-2119324).
· Proposal 1: New sections need to be added in 38.101-3 for introduction of FR1+FR2-2 DC/CA (Ericsson)
· Recommended WF
· Companies should share their views on Proposal 1

Companies’ views - collection for 1st round 
Open issues 
Sub-topic 3-1: Approach and prioritization for FR2-2 DC and CA objectives
Issue 3-1a: Approach for FR2-2 DC and CA objectives
Issue 3-1b: Prioritization and band combination limit 
	Company
	Comments

	Ericsson
	Sub-topic 3-1a: Proposals 1-3 defy the purpose of specifying the band combinations at the last RAN – to be able to complete RF and RRM requirements for band combination, which is on equal footing as the specification of the SA operation according to agreements. None of the proposals acceptable.
Sub-topic 3-1b: sufficient to start with a few example band combinations to complete the core requirements.

	Nokia
	Issue 3-1a: We are the proponent of these proposals so naturally support them all.
Issue 3-1b: In proposal 1 we cannot agree to cover the case of FR1 anchor + FR2-2 (licensed) as there is currently no identified regulatory rules for licensed operation in FR2-2 and therefore it will not be possible to define the operating band.
Proposal 2 and 3 are ok.

	Apple
	3-1a: we agree with proposals 1 and 3. For proposal 3, perhaps we can wait until at least one band combination is completed.
3-1b: For proposal 1, we support prioritize band combinations for the unlicensed operation in FR2-2, i.e. FR1 anchor (licensed) + FR2-2 (unlicensed). We also support proposal 2. Proposal 3 may need some clarification as to what “Limit Rel-17 FR2-2 inter-band scenarios to two bands” means. If it means on FR1 band and one FR2-2 band, it seems reasonable.

	MediaTek
	Issue 3-1a:
Proposal 1: We are fine on this, because it leverages how we discuss FR2-1 requirements.
Proposal 2: We don’t have concern on this proposal, although we think “it was agreed in RAN4 that the work except system parameters on [66-71] GHz for licensed band will start when regulations become clear.”
Proposal 3: In our understanding, band combinations with FR2-2 band even still the open issue of Rel-18 scope discussion. Hence, we don’t think it can be release independent from Rel-17.

Issue 3-1b:
We prefer Proposal 2, because we believe we need to focus on single-band requirement firstly.

	Huawei
	Sub-topic 3-1a:
P1: single band requirements should be concluded (but maybe not 100% complete) before we proceed to band combinations. Please note that RAN#93-e agreed to include band combinations within Rel-17. Maybe we can ask the Rapporteur to suggest a work-plan how to achieve this in Rel-17.  
P2: agree. This is obvious.
P3: there is big pre-condition: “general requirements are in place”. With this we need to go back to Proposal 1 and check how this can be done in Rel-17 timeframe.

Sub-topic 3-1b: as proponents, we obviously support those. Some clarifications based on comments so far: 
P1: a clarification shall be added based on Nokia comments on licensed bands, which we agree with: At least one band combination is covered for the licensed operation, i.e. FR1 anchor (licensed) + FR2-2 (licensed), subject to availability of the regulatory framework for at least one licensed FR2-2 band. 
P3: a clarification shall be added based on Apple comments on the bands number limit: Limit Rel-17 FR2-2 inter-band scenarios to two bands, before studying higher order configurations, i.e. one FR1 band + one FR2-2 band.

	Intel
	Issue 3-1a:
Proposal 1 – this is agreeable, and follows the approach taken in FR2-1
Proposal 2 – this is ok for us as it provides prioritization for what is currently available, but we are also fine to further discuss
Proposal 3 – we agree that band combinations are release independent and assume that if at least one combination is introduced in Rel-17, then they are release independent from Rel-17. However, as Apple commented, it is better to wait for one band combination to be completed before stablishing which release band combinations are independent from.

Issue 3-1b: In general, we agree with Ericsson in that a few examples of band combinations will suffice for the core requirement objective. Nonetheless, additional prioritization is beneficial.
Proposal 1 – we agree with prioritizing combinations for unlicensed operation in FR2-2 first
Proposal 2 – we support this proposal 
Proposal 3 – this should be ok

	QCOM
	3-1a – Proposals 1-3 are all agreeable
3-1b Again proposals 1-3 make sense and are agreeable


 
Sub-topic 3-2: TS 38.101-3 skeleton update for FR2-2 DC/CA with FR1 anchor combinations
	Company
	Comments

	Nokia
	Issue 3-2: We do not see the new clauses being necessary, given the FR2-2 can in any case be identified based on operating band.

	Apple
	Once we agree on the approach for FR2-2 DC/CA, we can discuss the skeleton update.

	MediaTek
	Share similar view with Apple.

	Huawei
	Referring to the draft CR in R4-2119144, we would suggest the following: 
- first handle General parts of the specification, before we move to the requirements itself (to be discussed under RF agenda)
- we do see benefits of separating FR1+FR2-1 and the FR1+FR2-2 band combinations (but not necessarily with dedicated sections – separate tables may be sufficient), as we did in R4-2119144. 
- the agreeable approach to he addressed in the revision of R4-2119144.

	QCOM
	We think this needs more consideration. We have taken a different approach in our submissions for this meeting.


 
CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #3-1:
Approach and prioritization for FR2-2 DC and CA objectives 
	Issue 3-1a: Approach for FR2-2 DC and CA objectives
Candidate option:
· Proposal 1: RAN4 to complete RF requirements for single band requirements before band combination work. (Nokia)
· Proposal 2: Work for licensed band being the Nx in example band combinations shall not start before regulatory rules are clear, aligned with earlier agreement in R4-2105410. (Nokia)
· Proposal 3: It is clearly captured that band combinations are release independent from Rel-17 given that necessary general requirements are in place. (Nokia)
Majority view is that the proposals are mostly agreeable. However, for Proposal 3 there was feedback to wait until a band combination is introduced to capture the release independence information.
Tentative agreement: Approve Proposal 1 and Proposal 2. For Proposal 3, wait until the first band combination is concluded to specify release independence.
Recommendations for 2nd round: If needed, discuss the tentative agreement and potential edits for it
Issue 3-1b: Prioritization and band combination limit 
Candidate options:
· Proposal 1: for sake of workload control, it is proposed to limit number of considered CA/DC band combinations as follows: (Huawei)
· At least one band combination is covered for the unlicensed operation in FR2-2, i.e. FR1 anchor (licensed) + FR2-2 (unlicensed),
· At least one band combination is covered for the licensed operation, i.e. FR1 anchor (licensed) + FR2-2 (licensed)
· Proposal 2: postpone consideration of the following CA/DC band combinations to the Rel-18 timeframe: (Huawei)
· Band combinations within FR2-2
· Band combinations among FR2-1 and FR2-2
· Proposal 3: Limit Rel-17 FR2-2 inter-band scenarios to two bands, before studying higher order configurations. 
Overall, companies are supportive of most of the content in all three proposals. However, concern was raised over the FR2-2 licensed portion of Proposal 1. For Proposal 3, clarification was needed on the meaning of two bands. For both proposals, additional wording was provided by the proponent to clarify their intent.
Tentative agreement: Approve the three proposals with the clarifications provided below
· Proposal 1: for sake of workload control, it is proposed to limit number of considered CA/DC band combinations as follows: (Huawei)
· At least one band combination is covered for the unlicensed operation in FR2-2, i.e. FR1 anchor (licensed) + FR2-2 (unlicensed),
· At least one band combination is covered for the licensed operation, i.e., FR1 anchor (licensed) + FR2-2 (licensed), subject to availability of the regulatory framework for at least one licensed FR2-2 band. 
· Proposal 2: postpone consideration of the following CA/DC band combinations to the Rel-18 timeframe: (Huawei)
· Band combinations within FR2-2
· Band combinations among FR2-1 and FR2-2
· Proposal 3: Limit Rel-17 FR2-2 inter-band scenarios to two bands, before studying higher order configurations, i.e., one FR1 band + one FR2-2 band.
Recommendations for 2nd round: Discuss tentative agreement if needed

	Sub-topic #3-2:
Specification update for FR2-2 DC/CA with FR1 anchor combinations
	Candidate option:
· Proposal 1: New sections need to be added in 38.101-3 for introduction of FR1+FR2-2 DC/CA (Ericsson)
Companies prefer to discuss this at a later stage once an approach for FR2-2 DC/CA is clear
Tentative agreement: Postpone discussion until an approach for FR2-2 DC/CA has been decided
Recommendations for 2nd round: No discussion needed



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 5 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

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



Discussion on 2nd round (if applicable)
Issue 3-1a: Approach for FR2-2 DC and CA objectives
Tentative agreement: Approve Proposal 1 and Proposal 2. For Proposal 3, wait until the first band combination is concluded to specify release independence.
· Proposal 1: RAN4 to complete RF requirements for single band requirements before band combination work. (Nokia)
· Proposal 2: Work for licensed band being the Nx in example band combinations shall not start before regulatory rules are clear, aligned with earlier agreement in R4-2105410. (Nokia)

· Recommended WF
· Companies should discuss the tentative agreement
Issue 3-1b: Prioritization and band combination limit 
Tentative agreement: Approve the three proposals with the clarifications provided below
· Proposal 1: for sake of workload control, it is proposed to limit number of considered CA/DC band combinations as follows: (Huawei)
· At least one band combination is covered for the unlicensed operation in FR2-2, i.e. FR1 anchor (licensed) + FR2-2 (unlicensed),
· At least one band combination is covered for the licensed operation, i.e., FR1 anchor (licensed) + FR2-2 (licensed), subject to availability of the regulatory framework for at least one licensed FR2-2 band. 
· Proposal 2: postpone consideration of the following CA/DC band combinations to the Rel-18 timeframe: (Huawei)
· Band combinations within FR2-2
· Band combinations among FR2-1 and FR2-2
· Proposal 3: Limit Rel-17 FR2-2 inter-band scenarios to two bands, before studying higher order configurations, i.e., one FR1 band + one FR2-2 band.

· Recommended WF
· Companies should discuss the tentative agreement

Companies’ views - collection for 2nd round 
Open issues 
Issue 3-1a: Approach for FR2-2 DC and CA objectives
	Company
	Comments

	XXX
	

	
	





Topic #4: Others (AI 8.16.8)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2118740
draftCR to 38.101-1: Addition of FR2-2 sub-range
	Nokia, Nokia Shanghai Bell
	Introduces sub-ranges FR2-1 and FR2-2 to clause 5.1 (General) of TS 38.101-1


	R4-2118741
draftCR to 38.307: Addition of Operating bands for FR2-2 sub-range
	Nokia, Nokia Shanghai Bell
	Contribution adds sub-range FR2-2 to operating bands for NR frequency range 2 and captures FR2-2 bands as release independent starting from Rel-17


	R4-2119146
Consideration of additional specifications affected by NR operation extension up to 71 GHz
	Huawei
	[bookmark: _Hlk86420720]Proposal 1: agree on the RAN4 recommendation to RAN (and possibly related LS to RAN), to update NR_ext_to_71GHz WI by extending the list of impacted specifications with the following: 
-	TS 38.113 (Perf part),
-	TS 38.124 (Core part),
-	TS 38.174 (Core part),
-	TS 38.175 (Perf part),
Related WID update will be required at RAN#94-e.
Proposal 2: provide (draft) CRs during Performance part of the NR_ext_to_71GHz WI, in order to consider additional FR2-2 FRC’s for 480/960kHz SCS and new channel bandwidths for the following specifications:
-	TS 38.113, 
-	TS 38.175, 
Proposal 3: Endorse the following draft CR to the NR specifications:
-	Draft CR to TS 38.124 (Rel-17), as in [R4-2119147],
-	Draft CR to TS 38.174 (Rel-17), as in [R4-2119126],  This CR is under AI 4.1.2

	R4-2119147
Draft CR to TS 38.124: implementation of FR2-1 and FR2-2 frequency sub-ranges for the General parts of the specification
	Huawei
	Introduces sub-ranges FR2-1 and FR2-2 to the Definition of frequency ranges table (Table 4.1-1) in TS 38.124




Open issues summary
Sub-topic 4-1: List of impacted RAN4 specifications in the WI
In RAN4 #100e, a WF detailing how sub-ranges FR2-1 and FR2-2 will be implemented into the General parts of NR specifications was approved (R4-2114986). The list of specifications in the WF focused on the NR UE and BS specifications captured in the NR extension to 71 GHz WI (RP-212637).
C. Potentially minor impact: it is expected that the only impact for the following specifications will be limited to updating the FR1/FR2 table, e.g. as presented in Annex A: 
1. TS 38.101-1:  	[Nokia] (see comments for initial draft in [3])
2. TS 38.101-3: 		[Huawei]
3. TS 38.133:		[Ericsson] 
4. TS 38.307 		[Nokia] (see comments for initial draft in [3])

D. Major impact: it is expected that the following specifications will require a major update, e.g. refer to an example update implementation to TS 38.104 in [1]: 
7. TS 38.101-2:		[Ericsson]
8. TS 38.104:		[Huawei] (see comments for initial draft in [3]) 



Issue 4-1a: Extending the list of impacted RAN4 specifications
More RAN4 specifications than those captured above may be impacted by the introduction of the FR2-1 and FR2-2 sub-ranges. 
· Proposal 1: agree on the RAN4 recommendation to RAN (and possibly related LS to RAN), to update NR_ext_to_71GHz WI by extending the list of impacted specifications with the following: (Huawei)
-	TS 38.113 (Perf part),
-	TS 38.124 (Core part),
-	TS 38.174 (Core part),
-	TS 38.175 (Perf part),
· Notes on Proposal 1:
· This requires a WID update in RAN #94e
· If we reach consensus on the updated list of specifications, RAN4 may send an LS to RAN with our recommendation
· A related t-doc (draft CR to TS 38.174, R4-2119148) will be treated in the [101-e][313] NR_eIAB thread during this meeting, under Topic #2
· Recommended WF
· Please provide comments on the impacted specifications in Proposal 1 and identify any other RAN4 specifications that may be missing. Also, share your views on sending an LS to RAN.

Issue 4-1b: Performance content updates
Extending NR operation to 71 GHz has led to the agreement of new SCSs and channel bandwidths (RP-212048, R4-2114988). These agreements imply an impact to the performance content of TS 38.113 and TS 38.175.
· Proposal 1: provide (draft) CRs during Performance part of the NR_ext_to_71GHz WI, in order to consider additional FR2-2 FRC’s for 480/960kHz SCS and new channel bandwidths for the following specifications:
-	TS 38.113, 
-	TS 38.175, 
· Recommended WF
· Companies should share their views on Proposal 1

Sub-topic 4-2: Specification updates
Issue 4-2a: TS 38.101-1 update
Draft CR R4-2118740 introduces frequency sub-ranges FR2-1 and FR2-2 to clause 5.1 (General portion) of TS 38.101-1. 
· Recommended WF
· Please provide any feedback for draft CR R4-2118740 directly into Section 4.3.2 CRs/TPs comments collection. Current draft CR should be agreeable.

Issue 4-2b: TS 38.307 update
Draft CR R4-2118741 adds sub-range FR2-2 to operating bands for NR frequency range 2 and states FR2-2 bands are release independent from Rel-17.
· Recommended WF
· Please provide any feedback for draft CR R4-2118741 directly into Section 4.3.2 CRs/TPs comments collection.

Issue 4-2c: TS 38.124 update
Draft CR R4-2119147 introduces sub-ranges FR2-1 and FR2-2 to the General part of TS 38.124
· Proposal 1: Endorse the following draft CR to the NR specifications: (Huawei)
-	Draft CR to TS 38.124 (Rel-17), as in [R4-2119147],
-	Draft CR to TS 38.174 (Rel-17), as in [R4-2119126],  This CR is under AI 4.1.2
· Recommended WF
· Please provide any feedback for draft CR R4-2119147 directly into Section 4.3.2 CRs/TPs comments collection, and consider if it can be endorsed

Companies’ views - collection for 1st round 
Open issues 
Sub-topic 4-1: List of impacted RAN4 specifications in the WI
Issue 4-1a: Extending the list of impacted RAN4 specifications
Issue 4-1b: Performance content updates
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Issue 4-1a: We agree that update is needed in any specification where term FR2 is needed and the contents are either specified only for FR2-1 or changes are needed to support FR2-2. It appears correct that in the listed specifications there is a need to either exclude FR2-2 or add it to the scope.
Issue 4-1b: There is no need to consider additional FRCs for IAB is FR2-2 is not supported for IAB. It is sufficient to exclude FR2-2, which to our understanding is covered in issue 4-1a.

	Apple
	It is OK to update the list of affected specifications. If there is an agreement, rapporteur can update the WID without RAN4 sending an LS to RAN. It is business as usual.

	Huawei
	If it is concluded that IAB does not support FR2-2, then no need for related 38.175 updates. 
If we reach consensus in RAN4, agree not to send LS and leave this for Rapporteur to handle in RAN.

	Samsung
	For IAB TS38.174 we agree that could be updated as specification to be impact only due to update on FR2 definition. But we believe FR2-2 is not in IAB Rel-17 scope, hence FR2-2 will not be supported in Rel-17 IAB. Then no impact on TS38.175 as pointed by previous comment. 
The agreement achieved during RAN4 meeting regarding impacted specification can be captured in WF or Chair Note. And the WID could be updated accordingly in Dec RAN-P. 


  
CRs/TPs comments collection
Moderator suggests companies comment directly for feedback on the CRs below
	CR/TP number
	Comments collection

	R4-2118740
	Nokia: In principle the text in the Note should be placed before the table as otherwise it is valid only inside the table. Word “considered” could be replaced with “applied”.

	
	Huawei: if the above Nokia modification is agreed (we are ok), then we need to align all the other draft CRs to the impacted specs.

	
	

	R4-2118741

	Company A

	
	Company B

	
	

	R4-2119147

	Nokia: In principle the text in the Note should be placed before the table as otherwise it is valid only inside the table. Word “considered” could be replaced with “applied”.

	
	Huawei: same comment as to R4-2118740.

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #4-1:
List of impacted RAN4 specifications 
	Issue 4-1a: Extending the list of impacted RAN4 specifications
Candidate option:
· Proposal 1: agree on the RAN4 recommendation to RAN (and possibly related LS to RAN), to update NR_ext_to_71GHz WI by extending the list of impacted specifications with the following: (Huawei)
· TS 38.113 (Perf part),
· TS 38.124 (Core part),
· TS 38.174 (Core part),
· TS 38.175 (Perf part),
Companies agree that the list of impacted RAN4 specifications should be extended. No LS to RAN is needed; rapporteur can update WID accordingly. Approved specifications will be captured in this thread’s WF. Note that TS 38.175 has been removed from the list as common understanding is that FR2-2 does not apply to eIAB in Rel-17.
Tentative agreement: The list of impacted RAN4 specifications will be extended to include the following:
· TS 38.113 (Perf part)
· TS 38.124 (Core part)
· TS 38.174 (Core part)
Recommendations for 2nd round: Confirm the technical specifications in the tentative agreement will be added to the list of impacted specifications

	Sub-topic #4-2:
Specification updates
	Recommendations for 2nd round: 
· Revise draft CR R4-2118740 and draft CR R4-2119147 based on received feedback
· Verify if draft CR R4-2118741 is agreeable



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 5 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2118740
	To be revised

	R4-2118741
	No feedback received, need to verify if content is agreeable

	R4-2119147
	To be revised



Discussion on 2nd round (if applicable)
Issue 4-1a: Extending the list of impacted RAN4 specifications
Confirm the following will be added to the list of impacted specifications:
· TS 38.113 (Perf part)
· TS 38.124 (Core part)
· TS 38.174 (Core part)

Issue 4-2b: TS 38.307 update
Confirm if draft CR R4-2118741 is agreeable

Companies’ views - collection for 2nd round 
Open issues 
Issue 4-1a: Extending the list of impacted RAN4 specifications
	Company
	Comments

	XXX
	

	
	



Issue 4-2b: TS 38.307 update
	Company
	Comments

	XXX
	

	
	




Recommendations for Tdocs
1st round 
New tdocs
	[bookmark: _Hlk80333747]Title
	Source
	Comments

	DRAFT CR to TS 38.101-2 Introducing extension of FR2 to cover up to 71GHz
	Ericsson
	Revision of draft CR R4-2119179

	Draft CR to TS 38.101-3: implementation of FR2-1 and FR2-2 frequency sub-ranges for the General parts of the specification
	Huawei
	Revision of draft CR R4-2119144

	Draft CR to TS 38.104: implementation of FR2-1 and FR2-2 frequency sub-ranges for the General parts of the specification
	Huawei
	Revision of draft CR R4-2119145

	draftCR to 38.101-1: Addition of FR2-2 sub-range
	Nokia, Nokia Shanghai Bell
	Revision of draft CR R4-2118740

	Draft CR to TS 38.124: implementation of FR2-1 and FR2-2 frequency sub-ranges for the General parts of the specification
	Huawei
	Revision of draft CR R4-2119147

	WF on NR extension to 71 GHz (Part 1) - System Parameters
	Intel
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2118272	
	General issues for 52.6~71 GHz
	vivo
	Noted
	

	R4-2118738	
	Bandplan for a NR band in the range 52.6GHz – 71GHz
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2119143		
	Analysis of the introduction of the FR2-1 and FR2-2 sub-ranges in TS38.101-3
	Huawei
	Noted
	

	R4-2119144
	Draft CR to TS 38.101-3: implementation of FR2-1 and FR2-2 frequency sub-ranges for the General parts of the specification
	Huawei
	To be revised
	draftCR

	R4-2119145
	Draft CR to TS 38.104: implementation of FR2-1 and FR2-2 frequency sub-ranges for the General parts of the specification
	Huawei
	To be revised
	draftCR

	R4-2119179
	DRAFT CR to TS 38.101-2 Introducing extension of FR2 to cover up to 71GHz
	Ericsson
	To be revised
	draftCR

	R4-2119180
	On CR work split
	Ericsson
	Noted
	

	R4-2117312

	Discussion on system parameters for 52.6-71 GHz
	CATT
	Noted
	

	R4-2117417
	Channelization for NR operation in 52.6GHz - 71GHz
	Apple
	Noted
	

	R4-2118273
	Further discussion on channel raster and sync raster for 52.6~71 GHz
	vivo
	Noted
	

	R4-2118737
	System parameters for a NR band in the range 52.6GHz – 71GHz
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2118781
	52.6-71 GHz System Parameters
	Ericsson
	Noted
	

	R4-2118870
	60GHz channel and synchronization raster
	LG Electronics Finland
	Noted
	

	R4-2119169
	60GHz channel bandwidths, channel raster, and CA
	Qualcomm Incorporated
	Noted
	

	R4-2119188
	Further discussion on system parameters for 52.6-71GHz
	ZTE Corporation
	Noted
	

	R4-2118737
	on channelization for licensed and un-licensed band
	Xiaomi
	Noted
	

	[bookmark: _Hlk86986833]R4-2119508
	Views on FR2-2 channelization
	Intel Corporation
	Revised to R4-2119829
	

	R4-2119829
	Views on FR2-2 channelization
	Intel Corporation
	Noted
	Updated raster entries file and added a table summarizing the total number of raster entries required for each {SCS, BW} combination

	R4-2119565
	Channelization and synchronization raster for 60GHz
	MediaTek (Chengdu) Inc.
	Noted
	

	R4-2118739
	DC and CA band combinations including a band from 52.6GHz – 71GHz
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2119324
	FR2-2 DC/CA with FR1 anchor specification (38.101-3) impact
	Ericsson
	Noted
	

	R4-2118740
	draftCR to 38.101-1: Addition of FR2-2 sub-range
	Nokia, Nokia Shanghai Bell
	To be revised
	draftCR

	R4-2118741
	draftCR to 38.307: Addition of Operating bands for FR2-2 sub-range
	Nokia, Nokia Shanghai Bell
	Return to
	Need to confirm if it is agreeable in 2nd round

	R4-2119146
	Consideration of additional specifications affected by NR operation extension up to 71 GHz
	Huawei
	Noted
	

	R4-2119147
	Draft CR to TS 38.124: implementation of FR2-1 and FR2-2 frequency sub-ranges for the General parts of the specification
	Huawei
	To be revised
	draftCR



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

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



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